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V. Engineering Reports
Provide all Part B responsive information in Appendix V. When preparing the physical 
format organize your submittal using the Format of Hazardous Waste permit Application 
and Instructions. 

For multiple units provide an include all Part B responsive information in a separate 
Appendix for each unit. 

The engineering report represents the conceptual basis for the storage, processing, or disposal 
units at the hazardous waste management (HWM) facility. It should include calculations and 
other such engineering information as may be necessary to follow the logical development of 
the facility design. Plans and specifications are an integral part of the report. They should 
include construction procedures, materials specifications, dimensions, design capacities 
relative to the volume of wastes (as appropriate), and the information required by 40 CFR 
270.14(b)(8), 270.14(b)(10). Since these reports may be incorporated into any issued permit, 
the report should not include trade names, manufacturers, or vendors of specific materials, 
equipment, or services unless such information is critical to the technical adequacy of the 
material. Technical specifications and required performance standards are sufficient to 
conduct a technical review. For landfills, surface impoundments, and waste piles, a 
Construction Quality Assurance Plan, which considers the guidance in EPA publication 530-
SW-85-014, Minimum Technology Guidance on Double Liner Systems for Landfills and Surface 
Impoundments; Design, Construction, and Operation, and/or EPA/600/R-93/182, Quality 
Assurance And Quality Control For Waste Containment Facilities, should be submitted. 

For facilities which will receive wastes from off-site sources, the engineering report must also 
contain information on the units which will manage these off-site wastes in accordance with 30 
TAC 335.45(a). 

Certain ancillary components or appurtenant devices must be addressed in the Part B 
application. These include but are not limited to sumps, pipelines, ditches, and canals. The 
technical information and the level of detail required will vary with the nature, scope, and 
location of the ancillary component. At a minimum they should be included in descriptions of 
piping and process flow. More information may be required. A single area containing a large 
number of ancillary components or a remote appurtenant device in an unusually sensitive 
location may warrant some specific permit requirements. All ancillary components must be 
included in calculating closure cost estimates. 

In each of the unit-specific sections, describe precautions taken to prevent accidental 
commingling of incompatible wastes. If reactive or ignitable wastes are to be managed, or if 
incompatible wastes are deliberately commingled, provide information to ensure that 
precautions are taken to avoid danger due to: 

generation of extreme heat or pressure, fire, explosion, or violent reaction;
production of uncontrolled toxic mists, fumes, dusts, or gases in sufficient quantities to
threaten human health;
production of uncontrolled flammable fumes or gases in sufficient quantities to pose a risk
of fire or explosion;
damaging the structural integrity of the device or facility containing the waste; or
threatening human health or the environment by any other means.
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Comprehensive consideration should be given to ensure that the facility is designed in 
accordance with good public health and hazardous waste management practices. The 
application will be evaluated primarily for the aspects of design covered by the regulations. 
Nothing in any approval is intended to relieve the facility owner or operator of any liabilities or 
responsibilities with respect to the design, construction, or operation of the project. 

General Engineering Reports 

General Information 
Complete Table V.A. - Facility Waste Management Handling Units listing all past, 
current or proposed units. [Indicate units' status as Active, Closed, Inactive (built 
but not yet managing waste), Proposed (not yet built), Never Built, Transferred, or 
Post-Closure. Indicate appropriate units for Capacity information.] Note for 
renewals and modifications involving adding or dropping units from the 
permit: List all TCEQ Permit Unit Numbers that have been assigned previously 
as in a current permit Attachment D -Authorized Facility Units table and do not 
reuse or reassign permit numbers for units that have been replaced, closed, 
removed from the permit, or transferred to other ownership. All Notice of 
Registration (NOR) Numbers must match the State of Texas Environmental 
Electronic Reporting System (STEERS) and may not be reused for replacement 
units. 
Provide an overall plan view of the entire facility. Identify each hazardous or 
industrial solid waste management unit (container storage area, tank, 
incinerator, etc.) to be permitted in relation to its location and the type of waste 
managed in that unit. Also provide a plan view at an appropriate scale to clearly 
show the location of all hazardous waste management units to be permitted on 
one or more 8 1/2" x 14" sheets. Indicate on this plan view how the design or 
operation provides for buffer zones or waste segregation as appropriate for 
incompatible, ignitable, or reactive wastes. 
Submit a topographic map or maps of the facility which clearly shows the 
information specified in 40 CFR 270.14(b)(19), 270.14(c)(3), and 270.14(d)(1)(i) 
(for large HWM facilities, the TCEQ will allow the use of other scales on a case-
by-case basis). Please note that the term "facility" includes all contiguous land, 
structures, other appurtenances, and improvements on the land for storing, 
processing, or disposing of hazardous and industrial solid waste. 

Features to Mitigate Unsuitable Site Characteristics 
For all new hazardous waste management storage and/or processing facilities or 
areal expansions of existing hazardous waste management storage and/or 
processing facilities, include in the engineering report design, construction, and 
operational information specified in 30 TAC 335.204(a)(1) and (a)(3) through (9). 

Construction Schedules 

In order to meet the required design standards, extensive retrofitting of 
some facilities may be required. In the worst case, the applicant may elect to 
close certain operations rather than comply with the RCRA standards. Thus, 
the permit may specify a schedule of compliance requiring the 
accomplishment of given tasks within specific time frames. As required, 
indicate an appropriate schedule(s) of compliance in this application. The 
schedule should provide for facility compliance as soon as possible and in 
accordance with 40 CFR 270.33(a)(2) and 270.33(b). 
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b. For commercial hazardous waste management facilities, permit applications 
(new, renewal, or interim status applications), major amendments, and Class 
3 modifications must include a construction schedule. A construction 
schedule must be submitted even if the application does not include an 
addition of units or a revision to permitted units. This schedule should 
comply with the requirements of 30 TAC 305.149. 

4. Provide detailed plans and specifications which when, accompanied by the 
engineering report, will be sufficiently detailed and complete to allow the 
Executive Director to ascertain whether the facility will be constructed and 
operated in compliance with all pertinent permitting requirements. Engineering 
plans and specifications must be prepared under the supervision of and sealed 
by a licensed Professional Engineer, with current license, along with the 
Registered Engineering Firm's name and Registration Number as required by the 
Texas Engineering Practice Act. For some facilities, plans in the form of a 
standard piping and instrumentation diagram will be sufficient. Overall 
dimensions and materials of construction must be shown. 

Container Storage Areas 

Provide an engineering report which includes all of the information specified in 
40 CFR 264.170-264.173, 264.175-264.177, and 270.15. 
Complete Table V.B - Container Storage Areas and list the container storage 
areas covered by this application to be permitted. List the N.O.R. unit number, 
the rated capacity or size of each unit (including the maximum number of each 
type of container to be stored at each unit and total maximum capacity of all 
types wastes stored in the unit), the areal dimensions, containment volume, 
aisle space requirements, whether ignitable, reactive, or incompatible waste will 
be stored in each unit, and whether processing will occur within the unit. 

Container storage areas must have a containment system that is capable of 
collecting and holding spills, leaks, and precipitation. In addition to the 
requirements of 40 CFR 270.15, the design report should include the following: 

Capacity of the containment relative to the number and volume of 
containers to be stored; in addition, for unenclosed areas, the amount of 
rainfall collected prior to removal. The TCEQ recommends using a 25-year, 

hour rainfall event for this extra capacity; and 

Run-on into the containment system must be prevented, or a collection 
system with sufficient excess capacity must be provided. If run-on is 
collected within the containment system, delineate the area(s) from which 
run-on is collected. The 25-year, 24-hour rainfall event should be used to 
calculate the excess capacity. 

Wastes Containing No Free Liquids 
With the exception of 40 CFR 264.175(d), storage areas that hold only wastes 
that do not contain free liquids need not have a containment system, provided 
that compliance with 40 CFR 264.175(c) is demonstrated. This demonstration 
must be submitted as part of the application and must include: 

test procedures and results or other documentation or information to show 
that the wastes do not contain free liquids; and 

a description of how the storage area is designed or operated to drain and 
remove liquids or how containers are kept from contact with standing 
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liquids. 

4. Managing Ignitable or Reactive Wastes 

If a container storage area will manage ignitable or reactive waste, as indicated 
on Table V.B, provide in the engineering report drawings demonstrating 
compliance with the buffer zone requirement of 40 CFR 264.17 and 264.176. 

5. Managing Incompatible Wastes 

If a container storage area will manage incompatible waste, as indicated on 
Table V.B, provide in the engineering report a description of the procedures 
used to ensure compliance with 40 CFR 264.17 and 264.177. 

6. Managing Nonhazardous Wastes and/or Universal Wastes 

If a container storage area will manage nonhazardous wastes, and/or universal 
wastes in addition to hazardous waste, provide a description of all types of 
wastes managed in the engineering report and procedures used to ensure 
compliance with 40 CFR 264 Subpart I. 

C. Tanks and Tank Systems 

Provide an engineering report which includes all of the information specified in 40 CFR 
264.190-264.194, 264.196, 264.198-264.199, and 270.16. 

For inclusion into a permit, complete Table V.C - Tanks and Tank Systems and 
list the tanks covered by this application to be permitted. List the N.O.R. unit 
number, whether the unit is for storage and/or processing, the waste managed 
in each unit, the rated capacity of each unit, overall dimensions of each unit, 
containment volume, and whether ignitable, reactive, or incompatible waste will 
be stored in each unit. 

For inclusion into a permit, complete Table V.C - Tanks and Tank Systems and 
list the tanks covered by this application to be permitted. List the N.O.R. unit 
number, whether the unit is for storage and/or processing, the waste managed 
in each unit, the rated capacity of each unit, overall dimensions of each unit, 
containment volume, and whether ignitable, reactive, or incompatible waste will 
be stored in each unit. 

If a tank will manage incompatible waste, as indicated on Table V.C, describe in 
the engineering report the procedures used to ensure compliance with 40 CFR 
264.17 and 264.199. 

Submit written assessments that were reviewed and certified by an independent, 
qualified licensed Professional Engineer that attests to the structural integrity 
and suitability of handling the hazardous waste for each tank system, as 
required under 40 CFR 264.191-264.192 for existing tanks which do not have 
secondary containment meeting the standards of 40 CFR 264.193. The engineer 
signing the written assessment must make the certification specified in 40 CFR 
270.11(d). The certification must be sealed by a licensed Professional Engineer, 
with current license, along with the Registered Engineering Firm's name and 
Registration Number as required by the Texas Engineering Practice Act. 
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5. If a tank has been de-rated or if the permitted capacity is otherwise different 
from the design capacity, specify any such change(s) in the engineering report. 

Provide in the report any additional information for tanks and tank systems as 
specified in the above regulatory citations including: specifics of leak, spill, and 
unfit for use systems responses; assessments of tank systems; new tank 
systems or components; overfill control and prevention; special requirements 
for ignitable and/or reactive wastes; incompatible wastes; air emissions control; 
detection of leaks into secondary containment; ancillary equipment; and plans 
and specifications individually sealed by a licensed professional engineer with 
current Texas registration with the Registered Engineering Firm's name and 
Registration number. 

D. Surface Impoundments 

For Surface Impoundments Closed as a Landfill 

1. Provide as-built plans and specifications for the final cover system, individually for 
each unit that is sealed, signed and dated by a licensed professional engineer with 
current Texas registration along with the Registered Engineering Firm's name and 
Registration Number would satisfy this requirement; Other as-built plans and 
specifications for the unit may be submitted upon request. 

Complete Table V.D.1 - Surface Impoundments and list the surface impoundments, 
covered by this application, to be permitted. List the waste(s) managed in each unit and 
the rated capacity or size of each unit. 

Complete Table V.D. 6. - Surface Impoundment Liner System for each surface 
impoundment to be permitted. 

For Proposed or Active Surface Impoundments 

Provide an engineering report which includes all of the information specified in 30 TAC 
305.50(a)(6), 335.168, 335.169, and 40 CFR 264.19, 264.220, 264.221, 264.222, 264.223, 
264.226(a) and (c), 264.227, 264.229-264.231, and 270.17. 

For storage surface impoundments at a new hazardous waste management facility or 
which are part of an areal expansion of an existing hazardous waste management 
facility, include in the engineering report design, construction, and operational 
information specified in 30 TAC 335.204(d). For any surface impoundment to be closed 
as a landfill (where wastes will remain after closure of the impoundment) at a new 
hazardous waste management facility or which are part of an areal expansion of an 
existing hazardous waste management facility, include in the engineering report design, 
construction, and operational information specified in 30 TAC 335.204(e). 

For all impoundments, include in the report the following information. 

Complete Table V.D.1 - Surface Impoundments and list the surface 
impoundments, covered by this application, to be permitted. List the waste(s) 
managed in each unit and the rated capacity or size of each unit. 

If a surface impoundment will manage ignitable or reactive waste, as indicated 
on Table V.D.1., describe in the engineering report the procedures used to 
ensure compliance with 40 CFR 264.17 and 264.229. 

If a surface impoundment will manage incompatible waste, as indicated on 
Table V.D.1., describe in the engineering report the procedures used to ensure 
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compliance with 40 CFR 264.17 and 264.230. 

If a surface impoundment will manage F020, F021, F022, F023, F026, and F027
waste, as indicated on Table V.D.1, describe in the engineering report the
procedures used to ensure compliance with 40 CFR 264.231.

Describe the surface impoundment. Detailed plan view and cross-sectional
drawings of the surface impoundment should be included with the engineering
report.

Freeboard
Specify the minimum freeboard to be maintained and the basis of the design to
prevent overtopping resulting from normal or abnormal operations; overfilling;
wind and wave action; rainfall; run-on; malfunctions of level controllers, alarms,
and other equipment; and human error. Show that adequate freeboard will be
available to prevent overtopping from a 100-year, 24-hour storm. [40 CFR
264.221(g)]
If the impoundment is inflow sensitive, it should be equipped with a high-level
alarm based on a different level sensor than that used for automatic control.

Waste Flow

Describe the means that will be used to immediately shut off the flow of waste

to the impoundment to prevent overtopping or in the event of liner failure, and

include appropriate detailed drawings.

If the surface impoundment is a flow-through facility describe the flow of waste,

including a hydraulic profile.

Dike Construction

If dikes are used, downloaddownload the dike design and materials of construction
engineering certification from the attachments listlist the following certification
as part of the engineering report:

The structural integrity of the dike system must be certified by a qualified
Professional Engineer before a permit is issued. If the impoundment is not
being used, the dike licensed system must be certified before it can be put
into use. The certification must be sealed by a licensed Professional
Engineer, with current license, along with the Registered Engineering Firm's
name and Registration Number as required by the Texas Engineering Practice 
Act.

A report shall accompany the dike certification which summarizes the
activities, calculations, and laboratory and field analyses performed in
support of the dike certification. Describe the design basis used in
construction of the dikes. Provide the following analyses as attachments to
the engineering report (A Quality Assurance Project Plan <QAPP> should be
included in the report to ensure that each analysis is performed
appropriately):

Slope Stability Analysis
Hydrostatic and Hydrodynamic Analysis
Storm Loading
Rapid Drawdown

Earthen dikes should have a protective cover to minimize wind and water
erosion and to preserve the structural integrity of the dike. Describe the
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protective cover used and describe its installation and maintenance. 

Containment System 
We suggest that the applicant use available recognized guidance documents, 
such as EPA publication 530-SW-85-014, which provide design guidance for liner 
systems. The applicant is strongly encouraged to test each synthetic liner after 
installation by an electrical leak location test, such as the electric field method 
described in EPA Technical Guidance Document EPA/600/R-93/182, Quality 
Assurance and Quality Control for Waste Containment Facilities, or an 
equivalent method, such as those found in ASTM publications, and approved by 
the Executive Director. Construction above the liner may not proceed until any 
detected leaks are sealed. 

Complete Table V.D. 6. - Surface Impoundment Liner System for each surface 
impoundment to be permitted. 

In the engineering report, describe the design, installation and operation of 
liner and leak detection components. The description must demonstrate 
that the liner and leak detection system will prevent discharge to the land, 
and ground and surface water. Include the following analyses as 
attachments to the engineering report (A QAPP should be included in the 
report to ensure that each analysis is performed appropriately): 

For artificial liners: 

(1) Seaming method 
(2) Surface preparation method 
(3) Tensile Strength 
(4) Impact Resistance 
(5) Compatibility Demonstration 
(6) Foundation Design (including Settlement Potential, Bearing 

Capacity and Stability, and Potential for Bottom Heave Blow-out) 

For soil liners: 

(1) Waste Migration Analysis (based on head, porosity, and 
permeability) for the most mobile and least attenuated waste 
constituents 

(2) Atterberg Limits, % passing a #200 sieve, and Permeability 
(3) Moisture Content 
(4) Standard Proctor Density, Compaction Data 

For leachate collection systems: 

(1) Pipe Material and Strength 
(2) Pipe Network Spacing and Grading 
(3) Collection Sump(s) Material and Strength 
(4) Drainage Media Specifications and Performance 
(5) Analyses showing that pipe and pipe perforation size will prevent 

clogging and allow free liquid access to the pipe. 
(6) Compatibility Demonstration 
(7) Capacity of System 

(a) rate of leachate removal 

(b) capacity of sumps 

(c) thickness of mounding and maximum hydraulic head 
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c. Specify the liner system installation date and expected lifetime of liner 
system (years). 

d. Specify whether the liner is chemically resistant to the waste and how 
this resistance was determined. Attach any tests or documentation to 
the engineering report. 

e. Submit a quality assurance/quality control plan for all components to 
demonstrate that all components will be properly installed and will 
perform to design specifications. 

f. Submit a Response Action Plan that proposes actions to be taken if the 
Action Leakage Rate for the surface impoundment exceeds. At a 
minimum the Response Action Plan must include the requirements of 40 
CFR 264.223. 

10. Surface impoundments that receive waste on or after May 8, 1985 (or for newly-
regulated units, the effective date of the new RCRA regulation) into new units 
and/or lateral expansions or replacements of existing units must meet the 
minimum technological requirements of the Hazardous and Solid Waste 
Amendments of 1984, unless an appropriate waiver is granted by the 
Commission. The owner or operator of each new surface impoundment unit for 
which the construction commences after January 29, 1992, or each lateral 
expansion of an existing surface impoundment unit where construction 
commences after July 29, 1992, or replacement of an existing surface 
impoundment unit that commence reuse after July 29, 1992 must install two or 
more liners and leachate collection and removal system unless commission 
approves alternate design or operating practices. Plans and specifications for 
both new and existing surface impoundments must demonstrate conformity 
with 30 TAC 335.168 and 40 CFR 264.221 

11. Run-on Diversion 

Describe in detail how the surface impoundment system will manage 
stormwater run-on away from the surface impoundment. Stormwater run-on 
must be diverted away from a surface impoundment. Use at least a 100-year, 
24-hour rainfall event in the design and analysis of diversion structures. Where 
dikes are used to divert run-on, they must be protected from erosion. Include 
all analyses used to calculate run-on volumes. 

12. The Commission may approve an alternate design or operating practice for a 
surface impoundment if the owner or operator demonstrates that such design 
or operating practices, together with location characteristics [40 CFR 
264.221(d)]: 

a. Will prevent the migration of hazardous constituents into the groundwater 
or surface water at least as effectively as the liners and leachate collection 
and removal system required by 40 CFR 264.221; and 

b. Will allow detection leaks of hazardous constituents through the top liner at 
least as effectively. 

13. Exemption from Double-Liner Requirements for Monofills [264.221(e)] 

Owners or operators of hazardous waste surface impoundment monofills will 
be exempted from the double-liner requirements if the Commission finds, based 
on a demonstration by the owner or operator, that alternative design and 
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operating practices, together with location characteristics are at least as 
effective as a double liner in preventing migration of hazardous constituents to 
the groundwater or surface water. If an exemption is sought, submit detailed 
plans and engineering and hydrogeologic reports, as appropriate, describing 
alternate design and operating practices that will, in conjunction with location 
aspects, prevent the migration of any hazardous constituents into the 
groundwater or surface water at any future time. 

E. Waste Piles 

This section applies to owners or operators of industrial solid waste facilities that store 
or process hazardous waste in piles. A hazardous waste pile that will be closed with 
wastes left in place must be managed as a landfill. Existing portions of waste piles are 
those areas that were listed on the original Part A and on which wastes have been 
lawfully placed. 

For Waste Piles Closed as a Landfill 

Provide as-built plans and specifications for the final cover system, individually for 
each unit that is sealed, signed and dated by a licensed professional engineer with 
current Texas registration along with the Registered Engineering Firm's name and 
Registration Number would satisfy this requirement; Other as-built plans and 
specifications for the unit may be submitted upon request. 

Complete Table V.E.1 - Waste Piles and list the waste piles covered by this 
application. List the waste managed in each unit and the rated capacity or size of the 
unit. 

Complete Table V.E. 3 - Waste Pile Liner System and specify the type of containment/ 

liner system. 

Provide an engineering report which includes all of the information specified in 30 TAC 

335.170 and 40 CFR 264.19, 264.250, 264.251, 264.252-264.253, 264.254(a) and (c), 

264.256, 264.257, 264.259, and 270.18. 

For waste piles at a new hazardous waste management facility or which are part of any 

areal expansion of an existing hazardous waste management facility, include in the 

engineering report design, construction, and operational information specified in 30 

TAC 335.204(c). 

For all waste piles, include in the report the following information. 

For inclusion into a permit, complete Table V.E.1 - Waste Piles and list the waste 
piles covered by this application. List the waste managed in each unit and the 
rated capacity or size of the unit. 

If a waste pile will manage ignitable or reactive waste, as indicated on Table 
E.1, describe in the engineering report the procedures used to ensure 

compliance with 40 CFR 264.17 and 264.256. 

If a waste pile will manage incompatible waste, as indicated on Table V.E.1, 
describe in the engineering report the procedures used to ensure compliance 
with 40 CFR 264.17 and 264.257. 

If a waste pile will manage F020, F021, F022, F023, F026, and F027 waste, as 
indicated on Table V.E.1, describe in the engineering report the procedures used 
to ensure compliance with 40 CFR 264.259. 
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Describe the waste pile, including any structure surrounding or enclosing the 
waste pile. 

Containment System 
We suggest that the applicant use available recognized guidance documents, 
such as EPA publication 530-SW-85-014, which provide design guidance for liner 
systems. The applicant is strongly encouraged to test each synthetic liner after 
installation by an electrical leak location test, such as the electric field method 
described in EPA Technical Guidance Document EPA/600/R-93/182, Quality 
Assurance and Quality Control for Waste Containment Facilities, or an 
equivalent method, such as those found in ASTM publications, and approved by 
the Executive Director. Construction above the liner may not proceed until any 
detected leaks are sealed. 

For inclusion into a permit, complete Table V.E. 3 - Waste Pile Liner System 
and specify the type of containment/liner system. 

In the engineering report, describe the design, installation, construction, and 
operation of the liner and leachate collection system. The description must 
demonstrate that containment systems will prevent discharge to the land, 
surface water, or groundwater. Include the following analyses as 
attachments to the engineering report, when applicable to the containment 
system being described (A QAPP should be included in the report to ensure 
that each analysis is performed appropriately): 

For artificial liners: 

(1) Seaming method 
(2) Surface preparation method 
(3) Tensile Strength 
(4) Impact Resistance 
(5) Compatibility Demonstration 
(6) Foundation Design (including Settlement Potential, Bearing 

Capacity and Stability, and Potential for Bottom Heave Blow-out) 

For soil liners: 

(7) Waste Migration Analysis (based on head, porosity, and 
permeability) for the most mobile and least attenuated 
constituents. 

(8) Atterberg Limits, % passing a #200 sieve, and Permeability 
(9) Moisture Content 
(10) Standard Proctor Density, Compaction Data 

For leachate detection, collection, and removal system: 

(11) Capacity of system 

(a) rate of leachate removal 

(b) capacity of sumps 

(c) thickness of mounding and maximum hydraulic head 

(12) Pipe Material and Strength 
(13) Pipe Network Spacing and Grading 
(14) Collection Sump(s) Material and Strength 
(15) Drainage Media Specifications and Performance 
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(16) Analysis showing that pipe and perforation size will prevent 
clogging and allow free liquid access to the pipe. 

(17) Compatibility Demonstration 

c. Containment/liner system installation date and expected lifetime of liner 
system (years). 

d. Specify whether the containment/liner system is chemically resistant to 
the waste and how this resistance was determined. Attach any tests or 
documentation to the engineering report. 

e. Submit a quality assurance/quality control plan for all components to 
demonstrate that all components will be properly installed and will 
perform to design specifications. 

f. Submit a Response Action Plan that proposes actions to be taken if the 
Action Leakage Rate for the waste pile exceeds. At a minimum the 
Response Action Plan must include the requirements of 40 CFR 264.253. 

7. Wind Dispersal [30 TAC 335.170(j)] 

Waste piles containing hazardous waste which could be subject to dispersal by 
wind must be covered or otherwise managed so that wind dispersal is 
minimized. Describe practices to control wind dispersal (e.g., cover or frequent 
wetting) of the hazardous waste. 

8. Run-on Diversion [30 TAC 335.170(g)] 

Describe in detail the measures used to control and divert run-on from the unit. 
The owner or operator must design, construct, operate, and maintain a run-on 
control system capable of preventing flow onto the active portion of the pile 
during peak discharge from at least a 100-year, 24-hour storm. 

Include all analyses used to calculate: flow rates; run-on volume and depth; and 
back-water calculations for the ditches on plant property. 

Any tanks or basins associated with the run-on control systems must be 
emptied or otherwise managed expeditiously after a storm to maintain the 
design capacity of the system. [30 TAC 335.170(i)] 

9. Run-off Control [30 TAC 335.170(h)] 

Describe in detail the measures used to control run-off from the unit. Include 
all analyses used to calculate the run-off volumes. 

The owner or operator must design, construct, operate, and maintain a run-off 
management system to collect and control at least the water volume resulting 
from a 100-year, 24-hour storm. 

Collection and holding facilities (e.g., tanks or basins) associated with the run-
off control systems must be emptied or otherwise managed expeditiously after 
storms to maintain the design capacity of the system. [30 TAC 335.170(i)] 

10. Give a description of design and operating procedures to properly manage and/ 
or dispose of any residuals (e.g., leachate) that may be generated during waste 
management. Describe the management process and any equipment used. 

11. Provide a description and list of all equipment and procedures used to place the 
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waste in or on the waste pile, and how the liner surface will be exposed for 
inspection, if necessary. A containment system must be protected from plant 
growth which could puncture any component of the system. 

12. Exemption from Liner and Leachate Collection Requirements 

The Commission may approve an alternate design or operating practice for a 
waste pile if the owner or operator demonstrates that such design or operating 
practices, together with location characteristics [40 CFR 264.251(d)]: 

a. Will prevent the migration of hazardous constituents into the groundwater 
or surface water at least as effectively as the liners and leachate collection 
and removal system; and 

b. Will allow detection leaks of hazardous constituents through the top liner at 
least as effectively. 

13. Exemption from Groundwater Monitoring under 40 CFR 264.250(c) 

A waste pile may be exempt from groundwater monitoring if the following 
standards are met: 

a. The waste pile (including its underlying liners) must be located entirely 
above the seasonal high water table; and 

b. The waste pile is inside or under a structure that provides protection from 
precipitation so that neither run-off nor leachate is generated, provided that: 

(1) Liquids or materials containing free liquids are not placed in the 
pile; 

(2) The waste pile is protected from surface water run-on by the 
structure or in some other manner; 

(3) The waste pile is designed and operated to control dispersal of 
the waste by wind, where necessary, by means other than wetting; 
and 

(4) The waste pile will not generate leachate through decomposition 
or other reactions; or 

c. The waste pile must have a leachate collection and removal system above 
the top liner; and 

d. Underlayment: 

(1) either: 

(a) The waste pile must be underlain by two liners, which are 
designed and constructed in a manner that prevents the 
migration of liquids into or out of the space between the 
liners and a leak detection system which must be 
designed, constructed, maintained, and operated between 
the liners to detect any migration of liquids into the space 
between the liners; and 

(b) A demonstration must be made that there is a low 
potential for migration of liquid from the waste pile to the 
uppermost aquifer during the life of the waste pile 
(including the closure period). The owner or operator 
must base any predictions made on assumptions that 
maximize the rate of liquid migration; 
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(2) or: 

(a) The waste pile must be underlain by a liner (base) that is 
designed, constructed, and installed in a manner that 
prevents the migration of liquids or waste beyond the 
liner; and 

(b) The wastes in the waste pile must be removed 
periodically, and the liner must be inspected for 
deterioration, cracks, or other conditions that may result 
in leaks. The frequency of inspection will be specified in 
the inspection plan and must be based on the potential 
for the liner (base) to crack or otherwise deteriorate under 
the conditions of operation (e.g., waste type, rainfall, 
loading rates and subsurface stability). 

The liner(s) used to satisfy V.D.13.d. must be of sufficient strength and 
thickness to prevent failure due to puncture, cracking, tearing, or other physical 
damage from equipment used to place waste in or on the pile or to clean and 
expose the liner surface for inspection. 

F. Land Treatment Units 

Provide an engineering report which includes all of the information specified in 30 TAC 
305.50(a)(6), 335.171, 335.172, 40 CFR 264.270-264.272, 264.273, 264.276, 264.278, 
264.279, 264.281-264.283, and 270.20 for each land treatment unit. 

For land treatment units at a new hazardous waste management facility or which are 
part of an areal expansion of an existing hazardous waste management facility, include 
in the engineering report design, construction, and operational information specified in 
30 TAC 335.204(b). 

For all land treatment units, include in the report the following information. 

1. Complete Table  V.F.1 - Land Treatment Units and V.F.2 - Land Treatment Unit 
Capacity and list the land treatment units covered by this application. List the 
waste(s) managed in each unit and the rated capacity or size of the unit. If 
different wastes are placed on separate portions of the land treatment area, 
each portion is considered a land treatment unit, and requires a separate 
summary form and engineering report. 

The treatment zone is defined as the soil area of the unsaturated zone of a land 
treatment unit within which hazardous constituents are degraded, transformed, 
or immobilized. In this section, specify the depth of the treatment zone. The 
maximum depth of the treatment zone for new land treatment units must be 
[40 CFR 264.271(c)]: 

a. No more than 1.5 meters (5 feet) from the surface; and 

b. More than 1 meter (3 feet) above the seasonal high water table. 

2. If a land treatment unit will manage ignitable or reactive waste, as indicated on 
Table V.F.1, describe in the engineering report the procedures used to ensure 
compliance with 40 CFR 264.17 and 264.281. 

3. If a land treatment unit will manage incompatible waste, as indicated on Table 
V.F.1, describe in the engineering report the procedures used to ensure 
compliance with 40 CFR 264.17 and 264.282. 

TCEQ Part B Application 
TCEQ-00376 (Revised 03-01-2023)

Page 45 of 124TCEQ Part B Application 
TCEQ-00376 (Revised 03-01-2023)

Page 45 of 124



If a land treatment unit will manage F020, F021, F022, F023, F026 and F027 
waste, as indicated on Table V.F.1, describe in the engineering report the 
procedures used to ensure compliance with 40 CFR 264.283. 

Describe the land treatment unit. The report shall include all the information 
requested in this section including drawings. At a minimum, a plan view and 
cross-section of the unit should be included with the engineering report. 

Complete Table V.F.3. - Land Treatment Principal Hazardous Constituents and 
list the wastes for which the treatment demonstration will be made and the 
principal hazardous constituents in each waste. Specify in the report the data 
sources to be used to make the demonstration such as laboratory data, field 
data, operating data, literature, or other. 

Run-on Diversion 
Describe in detail the measures used to control run-on and divert run-on from 
the unit. Include all the analyses used to calculate the run-on volumes. 
The owner or operator must design, construct, operate, and maintain a run-on 
control system capable of preventing flow onto the active portion of the land 
treatment unit during peak discharge from a 100-year, 24-hour storm. [30 TAC 
335.171(3)] 
Collection holding facilities (e.g., tanks or basins) associated with the run-on 
control system must be emptied or otherwise managed expeditiously after 
storms to maintain the design capacity of the system. [30 TAC 335.171(5)]. 

Run-off Control 
Describe in detail the measures used to control the run-off from the unit, and 
minimize hazardous constituents in the run-off, include all the analyses used to 
calculate the run-off volumes. 
The owner or operator must design, construct, operate and maintain a run-off 
management system to collect and control at least the water volume resulting 
from a 100-year, 24-hour storm. [30 TAC 335.171(4)] 
Collection and holding facilities (e.g., tanks or basins) associated with run-off 
control systems must be emptied or otherwise managed expeditiously after 
storms to maintain design capacity of the system. [30 TAC 335.171(5)] 

Wind Dispersal 
The owner or operator of a land treatment unit containing hazardous waste 
which could be subject to dispersal by wind must cover or otherwise manage the 
land treatment unit so that wind dispersal is minimized. Describe practices to 
control wind dispersal (e.g., cover or frequent wetting) of the hazardous waste. 
[30 TAC 335.171(6)] 

Treatment Demonstration 
A description of the treatment demonstration required under 40 CFR 
264.272 and 270.20(a) shall be included with the engineering report. If 
the owner or operator intends to conduct field tests or laboratory 
analyses in order to make the demonstration, he must obtain a treatment 
or disposal permit. 
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11. The owner or operator must establish an unsaturated zone monitoring program
in accordance with 40 CFR 264.278 and a detailed monitoring program must be
included in the application.

12. Food Chain Crops [40 CFR 264.276]

Several conditions must be satisfied if food-chain crops are to be grown in or on
the treatment zone. A demonstration must be prepared similar to the one
described in the Treatment Demonstration and submitted at least 90 days prior
to the planting of crops. The demonstration need not be submitted with this
application. However, a description of the demonstration must be included as
part of the engineering report. This demonstration may be combined with the
Treatment Demonstration description, as some of the information required is
identical.

G. Landfills

For Closed Landfills

1. Provide as-built plans and specifications for the final cover system, individually for
each unit that is sealed, signed and dated by a licensed professional engineer with 
current Texas registration along with the Registered Engineering Firm's name and 
Registration Number would satisfy this requirement; Other as-built plans and 
specifications for the unit may be submitted upon request. 

2. Complete Table V.G.1 - Landfills and list the landfills (and number of cells, if applicable)
covered by this application. List the waste(s) managed in each unit and the rated 
capacity or size of the unit. If wastes are segregated in some manner, list the cell 
number in which wastes are placed next to each waste type. 

Complete Table V.G.3. - Landfill Liner System and specify the type of liner used for the
landfill.

Complete Table V.G.4. - Landfill Leachate Collection System used for the landfill.

Provide an engineering report which includes all of the information specified in 30 TAC 
305.50(a)(5), (6), (9), (10), and (12), 335.173, 40 CFR 264.19, 264.300, 264.301, 264.302, 
264.303(a), 264.304, 264.309, 264.312, 264.313, 264.315-264.317, and applicable 
requirements of 270.21. The text of the report should be written to supplement 
engineering plans, specifications, and test results necessary to provide a detailed 
description of how the landfill will comply with these standards. 

For landfills at a new hazardous waste management facility or which are part of an 
areal expansion of an existing hazardous waste management facility, include in the 
engineering report design, construction, and operational information specified in 30 
TAC 335.204(e). 

For all landfills, include in the report the following information. 

Complete Table V.G.1 - Landfills and list the landfills (and number of cells, if
applicable) covered by this application. List the waste(s) managed in each unit
and the rated capacity or size of the unit. If wastes are segregated in some
manner, list the cell number in which wastes are placed next to each waste type.

If a landfill will manage ignitable or reactive waste, as indicated on Table V.G.1,
describe in the engineering report the procedures used to ensure compliance
with 40 CFR 264.17 and 264.312.
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If a landfill will manage incompatible waste, as indicated on Table V.G.1, 
describe in the engineering report the procedures used to ensure compliance 
with 40 CFR 264.17 and 264.313. 

If a landfill will manage F020, F021, F022, F023, F026, and F027 waste, as 
indicated on Table V.G.1, describe in the engineering report the procedures used 
to ensure compliance with 40 CFR 264.317. 

Describe the landfill. A plan view and cross-section of the landfill should be 
included with the engineering report. As appropriate, detailed plan, elevation, 
cross-section of landfill containment facilities shall be included with the report. 

Containment System 
We suggest that the applicant use available recognized guidance documents, 
such as EPA publication 530-SW-85-014, which provide design guidance for liner 
systems. The applicant is strongly encouraged to test each synthetic liner after 
installation by an electrical leak location test, such as the electric field method 
described in EPA Technical Guidance Document EPA/600/R-93/182, Quality 
Assurance and Quality Control for Waste Containment Facilities, or an 
equivalent method, such as those found in ASTM publications, and approved by 
the Executive Director. Construction above the liner may not proceed until any 
detected leaks are sealed. 

Complete Table V.G.3. - Landfill Liner System and specify the type of liner 
used for the landfill. 

In the engineering report, describe the design, installation, construction, and 
operation of the liner and leachate collection system. The description must 
demonstrate that the liner system will prevent discharge to the land, 
groundwater, and surface water. The following analyses should be included 
as attachments to the engineering report (A QAPP should be included in the 
report to ensure that each analysis is performed appropriately): 

For artificial liners: 

(1) Seaming method 
(2) Surface preparation method 
(3) Tensile Strength 
(4) Impact Resistance 
(5) Compatibility Demonstration 
(6) Foundation Design (including Settlement Potential, Bearing 

Capacity and Stability, and Potential for Bottom Heave Blow-out) 

For soil liners: 

(7) Waste Migration Analysis (based on head, porosity, and 
permeability) for the most mobile and least attenuated waste 
constituents 

(8) Atterberg Limits, % passing a #200 sieve, and Permeability 
(9) Moisture Content 
(10) Standard Proctor Density, Compaction Data 

For Leachate Collection System 

For incorporation into the permit, complete Table V.G.4. - Landfill Leachate 
Collection System and Table V.G.5 - Landfill Soil Specifications used for the 
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landfill. 

(11) Capacity of the system: 

(a) rate of leachate removal 

(b) capacity of sumps 

(c) thickness of mounding and maximum hydraulic head 

(12) Pipe Material and Strength 
(13) Pipe Network Spacing and Grading 
(14) Collection Sump(s) Material and Strength 
(15) Drainage Media Specifications and Performance 
(16) Analyses showing that pipe and pipe perforation size will prevent 

clogging and allow free liquid access to the pipe. 
(17) Compatibility Demonstration 

c. State whether the liner system components are chemically resistant to 
the waste and how this resistance was determined. Attach any tests or 
documentation to the engineering report. 

d. Provide a quality assurance/quality control plan for all components to 
demonstrate that all components will be properly installed and will 
perform to design specifications. 

e. Whether the leachate collection components are chemically resistant to 
the waste and how this resistance was determined. Attach any tests or 
documentation to the engineering report. 

f. Provide a Response Action Plan that proposes actions to be taken in the 
case of exceedance of the landfill Action Leakage Rate. At a minimum 
the Response Action Plan must include the requirements of 40 CFR 
264.304. 

7. For Dikes: 

a. Slope Stability Analysis; 
b. Hydrostatic and Hydrodynamic Analyses 
c. Ability to withstand scouring from leaking liner. 

8. Landfills that receive waste on or after May 8, 1985 (or for newly-regulated 
units, the effective date of the new RCRA regulation) into new units and/or 
lateral expansions or replacements of existing units must meet the minimum 
technological requirements of the Hazardous and Solid Waste Amendments of 
1984, unless an appropriate waiver is granted by the Commission. The owner or 
operator of each new landfill unit for which the construction commences after 
January 29, 1992, or each lateral expansion of an existing landfill unit where 
construction commences after July 29, 1992, or replacement of an existing 
landfill unit that commence reuse after July 29, 1992 must install two or more 
liners and leachate collection and removal system unless commission approves 
alternate design or operating practices. Plans and specifications for both new 
and existing landfills must demonstrate conformity with 30 TAC 335.173 and 
40 CFR 264.301(c). 

9. Site Development Plan 

Describe the methods used to deposit waste in the landfill. This description 
should include rate of waste deposition, waste segregation, average lift size, 
maximum lift, average cell or trench size, maximum cell or trench size, and 
other information necessary to depict how the landfill will be developed. Do not 
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include liner or leachate collection system information, closure information, or 
handling of special wastes. This will be included elsewhere in the report. 

10. Run-on Control [30 TAC 335.173(g)] 

The owner or operator must design, construct, operate, and maintain a run-on 
control system capable of preventing flow onto the active portion of the landfill 
during peak discharge from at least a 100-year, 24-hour storm. 

In the engineering report, include the following analyses: 

a. Run-on volume and depth calculations from the peak discharge of the 100-
year, 24-hour storm; and 

b. For ditches on the plant property, back-water calculations. 

Collection and holding facilities (e.g., tanks or basins) associated with the run-on 
control system must be emptied or otherwise managed expeditiously. [30 TAC 
335.173(i)] 

11. Run-off Control [30 TAC 335.173(h)] 

The owner or operator must design, construct, operate, and maintain a run-off 
management system to collect and control the water volume resulting from a 
100-year, 24-hour storm. 

Include all analyses used to calculate run-off volumes. 

Collection and holding facilities (e.g., tanks or basins) associated with run-off 
control systems must be emptied or otherwise managed expeditiously after 
storms to maintain design capacity of the system. [30 TAC 335.173(i)] 

12. Wind Dispersal [30 TAC 335.173(j)] 

If the landfill contains any particulate matter which may be subject to wind 
dispersal, the owner or operator must cover or otherwise manage the landfill to 
minimize wind dispersal. Based upon the characteristics of the material to be 
landfilled describe the likelihood of wind dispersal occurring. Describe in detail 
any method and/or control mechanism used to prevent wind dispersal. 

13. Liquid Waste 

If liquid waste or waste containing free liquids is to be stabilized and then 
placed in the landfill, the procedures used to stabilize the waste must be 
described in the engineering report. The waste must be treated prior to 
landfilling using a treatment technology that does not solely involve the use of a 
material that functions primarily as a sorbent. Provide supporting 
documentation to verify that an appropriate stabilization procedure is used to 
comply with 30 TAC 335.175. 

14. The Commission may approve an alternate design or operating practice for a 
landfill if the owner or operator demonstrates that such design or operating 
practices, together with location characteristics [40 CFR 264.301(d)]: 

a. Will prevent the migration of hazardous constituents into the groundwater 
or surface water at least as effectively as the liners and leachate collection 
and removal system; and 

b. Will allow detection leaks of hazardous constituents through the top liner at 
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least as effectively. 

15. Exemption from Double-Liner Requirements for Monofills [264.301(e)] 

Owners or operators of hazardous waste monofills will be exempted from the 
double-liner requirements if the Commission finds, based on a demonstration 
by the owner or operator, that alternative design and operating practices, 
together with location characteristics are at least as effective as a double liner in 
preventing migration of hazardous constituents to the groundwater or surface 
water. If an exemption is sought, submit detailed plans and engineering and 
hydrogeologic reports, as appropriate, describing alternate design and operating 
practices that will, in conjunction with location aspects, prevent the migration 
of any hazardous constituents into the groundwater or surface water at any 
future time. 

16. Above-grade Benefits 

The engineering report must evaluate the benefits, if any, associated with the 
construction of the landfill above existing grade at the proposed site, the costs 
associated with the above-grade construction, and the potential adverse effects, 
if any, which would be associated with the above-grade construction. [TX. Health 
and Safety Code 361.108] 

17. Feasibility Study - Applicable to New Hazardous Waste Landfills or Areal 
Expansions of Existing Hazardous Waste Landfill 

In accordance with the Health and Safety Code Section 361.106 and 30 TAC 
Section 335.205(a)(2), provide a feasibility study demonstrating that there is no 
practical, economic, and feasible alternative that is reasonably available to 
manage the types and classes of hazardous wastes to be disposed of at a 
proposed new hazardous waste landfill or the areal expansion of an existing 
hazardous waste landfill. 

H. Incinerators 

Engineering Report for Combustion Units 

For hazardous waste combustion unit which are subject to regulation by 40 CFR Part 63, 
Subpart EEE, the requirements 30 TAC Chapter 305 and Subchapters I and Q do not apply 
when the unit becomes subject to Resource Conservation and Recovery Act (RCRA) permit 
requirements after October 12, 2005 (i.e., new unit), or no longer apply when an owner or 
operator of an existing hazardous waste management unit demonstrates compliance with the 
air emission standards and limitations in 40 Code of Federal Regulations (CFR) Part 63, Subpart 
EEE, except for the following: 

1. Those provisions the Executive Director determines are necessary to comply 
with 40 CFR §264.345(a) and 40 CFR §264.345(c) for Phase I sources or 40 CFR 
§266.102(e)(1) and (2)(iii) for Phase II sources if the permittee or applicant elects 
to comply with any of the options listed in 40 CFR §270.235(a) to minimize 
emissions of toxic compounds from startup, shutdown, and malfunction events; 

2. Those standards and associated requirements for particulate matter, hydrogen 
chloride and chlorine gas, and non-mercury metals that a Phase II area source 
elects to comply with in 40 CFR §§266.105, 266.106, and 266.107; 

3. Those standards for particulate matter in 40 CFR 264.343(c) remain in effect for 
a Phase I source incinerator that elects to comply with the alternative to the 
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particulate matter standard under 40 CFR 63.1206(b)(14) and 63.1219(e); and 

4. Those provisions that the Executive Director may apply in 30 TAC Chapter 305,
Subchapters I and Q, on a case-by-case basis. The Executive Director may
require a permittee or an applicant to submit information in order to establish
permit conditions under §305.50(a)(15) or (16) and §305.127(1)(B)(iii) or (4)(A)
(i.e., risk-based permit conditions).

For hazardous waste combustion units subject to regulation by 40 CFR Part 63, Subpart EEE, 
some of the information requested in Sections V.H and V.I. will not be applicable for new units 
or existing units which have submitted a Notification of Compliance in accordance with 40 CFR 
63.1207(j) and 63.1210(d), received a Finding of Compliance pursuant to 40 CFR 63.1206(b)(3), 
and have the associated RCRA permit conditions removed from the permit. Information which 
is not applicable or no longer applicable should not be included in the Part B application. 
[Please note that the TCEQ will require a Finding of Compliance be made prior to modifying the 
permit by deleting redundant operating parameter limits and standards for the combustion 
units. Until such time as the permit is modified to delete the redundant RCRA-based operating 
parameter limits and standards in the permit or the permit is terminated or revoked, the 
permittee must comply with the RCRA-based conditions specified in the permit. More stringent 
risk-based permit conditions will remain in the RCRA permit.] 

For the exceptions listed in Items 1.-4., the owner and operator must provide the 
applicable information requested in the Part B permit application and any additional 
information required by the Executive Director to establish permit conditions. 

As applicable, provide an engineering report which includes all of the information 
specified in 30 TAC 305.171-305.176, 40 CFR 264.340, 264.342-264.346, 264.347(a), 
and 270.19. In addition, the Executive Director may require additional information to 
address the requirements in 30 TAC 305.50(a)(15). 

Note: Please review the information provided in the section above entitled "Engineering 
Report for Combustion Units" and 40 CFR 270.19(e) to determine applicability of 
standards and associated requirements in 40 CFR Part 264, Subpart O. If the permit 
contains risk-based permit conditions, please ensure that all applicable supporting 
information is included in the engineering report. 

Complete Table V.H.1 - Incinerators and list the incinerators covered by this
application and list the waste managed in each unit.

Complete Table V.H.2 - Incinerator Permit Conditions, Monitoring, and
Automatic Waste Feed Cutoff Systems for each Incinerator.

Complete Table V.H.3 - Maximum Constituents Feed Rate for each Incinerator.

Complete Table V.H.4 - Maximum Allowable Emission Rates for each Incinerator.

For use during the shakedown period, the trial burn period and the period after
completion of the initial trial burn, complete Table V.H.5 - Incinerator Permit
Conditions, Monitoring, and Automatic Waste Feed Cutoff-Short-Term Operation
for each new or modified Incinerator.

If an incinerator will manage reactive or incompatible waste, as indicated on
Table V.H.1, describe in the engineering report the procedures used to ensure
compliance with 40 CFR 264.17.

If an incinerator will manage F020, F021, F022, F023, F026, and F027 waste, as
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indicated on Table V.H.1, the DRE requirement is 99.9999%. 

If a trial burn for a modified unit and Comprehensive Performance Test under 
40 CFR Part 63, Subpart EEE (HWC MACT) (for all new and modified units) will be 
performed, designate one or more of the 40 CFR 261 Appendix VIII organic 
compounds present in the wastes to be incinerated as Principal Organic 
Hazardous Constituents (POHCs). Selection will be based upon the degree of 
difficulty of incineration of these compounds and upon their concentration or 
mass in the waste feed. These POHCs will be used to determine the destruction 
and removal efficiency (DRE) specified in the performance standards of 40 CFR 
264.343 and HWC MACT. In addition, complete Table V.H.8 - Principal Organic 
Hazardous Constituents. 

Submit a Quality Control/Quality Assurance Plan for all sampling, analysis, and 
monitoring activities which will occur in conjunction with the trial burn. 

As applicable, facilities with existing permits may request that the Executive 
Director to address permit conditions that minimize emissions from startup, 
shutdown, and malfunction events in accordance with the options under 40 CFR 
270.235 when requesting the removal of permit conditions that are no longer 
applicable according to 30 TAC 305.175. Please provide the relevant 
information needed to process the requested option to minimize emissions 
identified in 40 CFR 270.235(1)(a)(i)-(iii). (30 TAC 305.176) 

I. Boilers and Industrial Furnaces 
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Engineering Report for Combustion Units 

For hazardous waste combustion unit which are subject to regulation by 40 CFR Part 63, 
Subpart EEE, the requirements 30 TAC Chapter 305 and Subchapters I and Q do not apply 
when the unit becomes subject to Resource Conservation and Recovery Act (RCRA) permit 
requirements after October 12, 2005 (i.e., new unit), or no longer apply when an owner or 
operator of an existing hazardous waste management unit demonstrates compliance with the 
air emission standards and limitations in 40 Code of Federal Regulations (CFR) Part 63, Subpart 
EEE, except for the following: 

1. Those provisions the Executive Director determines are necessary to comply 
with 40 CFR §264.345(a) and 40 CFR §264.345(c) for Phase I sources or 40 CFR 
§266.102(e)(1) and (2)(iii) for Phase II sources if the permittee or applicant elects 
to comply with any of the options listed in 40 CFR §270.235(a) to minimize 
emissions of toxic compounds from startup, shutdown, and malfunction events; 

2. Those standards and associated requirements for particulate matter, hydrogen 
chloride and chlorine gas, and non-mercury metals that a Phase II area source 
elects to comply with in 40 CFR §§266.105, 266.106, and 266.107; 

3. Those standards for particulate matter in 40 CFR 264.343(c) remain in effect for 
a Phase I source incinerator that elects to comply with the alternative to the 
particulate matter standard under 40 CFR 63.1206(b)(14) and 63.1219(e); and 

4. Those provisions that the Executive Director may apply in 30 TAC Chapter 305, 
Subchapters I and Q, on a case-by-case basis. The Executive Director may 
require a permittee or an applicant to submit information in order to establish 
permit conditions under §305.50(a)(15) or (16) and §305.127(1)(B)(iii) or (4)(A) 
(i.e., risk-based permit conditions). 

For hazardous waste combustion units subject to regulation by 40 CFR Part 63, Subpart EEE, 
some of the information requested in Sections V.H and V.I. will not be applicable for new units 
or existing units which have submitted a Notification of Compliance in accordance with 40 CFR 
63.1207(j) and 63.1210(d), received a Finding of Compliance pursuant to 40 CFR 63.1206(b)(3), 
and have the associated RCRA permit conditions removed from the permit. Information which 
is not applicable or no longer applicable should not be included in the Part B application. 
[Please note that the TCEQ will require a Finding of Compliance be made prior to modifying the 
permit by deleting redundant operating parameter limits and standards for the combustion 
units. Until such time as the permit is modified to delete the redundant RCRA-based operating 
parameter limits and standards in the permit or the permit is terminated or revoked, the 
permittee must comply with the RCRA-based conditions specified in the permit. More stringent 
risk-based permit conditions will remain in the RCRA permit.] 

For the exceptions listed in Items 1.-4., the owner and operator must provide the 
applicable information requested in the Part B permit application and any additional 
information required by the Executive Director to establish permit conditions. 

As applicable, provide an engineering report which includes all of the information 
specified in 30 TAC 305.50(a)(13), 305.571-573, 40 CFR 266.100 and 266.102 (as 
incorporated by reference in 30 TAC 335.221 through 335.225), 266.104-266.112, and 
270.22. In addition, the Executive Director may require additional information to 
address the requirements in 30 TAC 305.50(a)(15). 
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Note: Please review the information provided in the section above entitled "Engineering 
Report for Combustion Units" and 40 CFR 270.22 to determine applicability of 
standards and associated requirements in 40 CFR Part 266, Subpart H. Area sources 
that elect to comply with the standards and associated requirements of 40 CFR 
266.105, 266.106, and 266.107 should address those elected standards and 
requirements in the engineering report. If the permit contains risk-based permit 
conditions, please ensure that all applicable supporting information is included in the 
engineering report. 

Complete Table V.I.1 - Boilers and Industrial Furnaces and list the boilers and/or 
industrial furnaces covered by this application to be permitted and list the waste 
managed in each unit. 

Complete Table V.I.2 - Boiler and Industrial Furnace Permit Conditions, 
Monitoring, and Automatic Waste Feed Cutoff Systems for each unit. 

Complete Table V.I.3 - Maximum Constituent Feed Rate for each unit. 

Complete Table V.I.4 - Maximum Allowable Emission Rates for each unit. 

For use during the shakedown period, trial burn period and the period after 
completion of the initial trial burn, complete Table V.I.5 - Boiler and Industrial 
Furnace Permit Conditions, Monitoring, and Automatic Waste Feed Cutoff 
Systems-Short-Term Operation for each new or modified unit. 

If a boiler or industrial furnace will manage reactive or incompatible waste, as 
indicated on Table V.I.1, describe in the engineering report the procedures used 
to ensure compliance with 40 CFR 264.17. 

If a boiler and industrial furnace will manage F020, F021, F022, F023, F026, and 
F027 waste, as indicated on Table V.I.1, the DRE requirement is 99.9999%. 

If a trial burn for modified units and Comprehensive Performance Test under 40 
CFR Part 63, Subpart EEE (HWC MACT) (for all new and modified units) will be 
performed, designate one or more of the 40 CFR 261 Appendix VIII organic 
compounds present in the wastes to be incinerated as Principal Organic 
Hazardous Constituents (POHCs). Selection will be based upon the degree of 
difficulty of incineration of these compounds and upon their concentration or 
mass in the waste feed. These POHCs will be used to determine the destruction 
and removal efficiency (DRE) specified in the performance standards of 40 CFR 
266.104 and HWC MACT. In addition, complete Table V.I.8 - Principal Organic 
Hazardous Constituents. 

Submit a Quality Control/Quality Assurance Plan for all sampling, analysis, and 
monitoring activities. 

As applicable, facilities with existing permits may request that the Executive 
Director to address permit conditions that minimize emissions from startup, 
shutdown, and malfunction events in accordance with the options under 40 CFR 
270.235 when requesting the removal of permit conditions that are no longer 
applicable according to 30 TAC 305.571(b). Please provide the relevant 
information needed to process the requested option to minimize emissions 
identified in 40 CFR 270.235(1)(a)(i)-(iii). [30 TAC 305.572(a)(6)] 

J. Drip Pads 
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Provide an engineering report which includes all of the information specified in 40 CFR 
264.570-573 and 270.26 

Complete Table V.J.1. - Drip Pads and list the drip pads, covered by this 
application, to be permitted. List the N.O.R. unit number, the waste managed in 
each unit, the rated capacity of each unit, and the overall dimensions of the unit 
(including perimeter curb or berm height) that will be in contact with the waste. 

For either new drip pads or existing drip pads for which the owner/operator 
elects to comply with the synthetic liner requirement of 40 CFR 264.573(b), 
please complete Table V.J.2. - Drip Pad Synthetic Liner System. 

In the engineering report, describe the design, installation, construction, and 
operation of the liner and leakage collection system. The description must 
demonstrate that the liner system will prevent discharge to the land, 
groundwater, and surface water. The following analyses should be included as 
attachments to the engineering report (A QAPP should be included in the report 
to ensure that each analysis is performed appropriately): 

For artificial liners: 

a. Seaming method 

b. Surface preparation method 

c. Tensile Strength 

d. Impact Resistance 

e. Compatibility Demonstration 

f. Foundation Design (including Settlement Potential, Bearing Capacity and 
Stability, and Potential for Bottom Heave Blow-out) 

For Leakage Collection System 

g. Capacity of the system: 

(1) rate of leachate removal 
(2) capacity of sumps 
(3) thickness of mounding and maximum hydraulic head 

h. Pipe Material and Strength 

i. Pipe Network Spacing and Grading 

j. Collection Sump(s) Material and Strength 

k. Drainage Media Specifications and Performance 

l. Analyses showing that pipe and pipe perforation size will prevent clogging 
and allow free liquid access to the pipe. 

m. Compatibility Demonstration 

K. Miscellaneous Units 

A miscellaneous unit is a unit other than a container, tank, incinerator, boiler, industrial 
furnace, landfill, surface impoundment, waste pile, underground injection well, land 
treatment area, drip pad, or unit eligible for an R, D & D permit that is used to process, 
store, or dispose of hazardous waste. 
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For each miscellaneous unit for which an operating permit is sought, provide an 
engineering report which includes all of the information specified in 40 CFR 
264.600-264.602, and 270.23. 

Complete Table V.K - Miscellaneous Units and list the miscellaneous units 
covered by this application. List the waste managed in each unit and the rated 
capacity or size of the unit. If the information requested is not applicable, an 
explanation must be submitted. 

Provide any other information which is descriptive of the relationship between 
the miscellaneous unit and the environment. Application information may 
include design requirements of 30 TAC 305 and 335, 40 CFR Part 264 Subparts I 
through O, and Part 270 that are appropriate for the miscellaneous unit or 
portions of the unit being permitted. 

For a unit which involves combustion, please provide emissions data or a trial 
burn plan. Tables V.H.1-5 for incinerators or Tables V.I.1-5 for boilers and 
industrial furnaces may be adapted as appropriate to provide operation, 
monitoring, and emission information for a miscellaneous combustion unit. 

L. Containment Buildings 

Complete Table V.L. - Containment Buildings and list the containment buildings 
covered by this application to be permitted. List the N.O.R. unit number, whether the 
unit is for storage and/or processing, the waste or debris managed in each unit, the 
rated capacity of each unit, and the overall dimensions of the unit (including 
containment wall height) that will be in contact with the waste or debris. 
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INTRODUCTION 

This section summarizes the current and proposed hazardous waste management units at the 
Ascend Performance Materials Texas Inc. (Ascend) facility in Alvin, Texas, which is an active 
commercial hazardous waste facility (Hazardous Waste Permit No. 50189).  The topics listed 
below are in order of the Part B permit application for the General Engineering Report.   

1. General Information 

As provided on Table V.A and shown on Figure V.A.6, the facility currently has the following active 
permitted units: i) one container storage area; ii) two tank systems (total of 7 tanks); iii) one landfill, 
and iv) two boilers.  The facility also has two closed permitted units in post-closure care, which 
includes a closed landfill and surface impoundment. In addition, there is one proposed container 
storage area with this application. Note that the Oily Water System Forebay Surface 
Impoundment (Permit Unit 4), Indoor Container Storage Area (Permit Unit 5), Outdoor Container 
Storage Area (Permit Unit 5), MHBA Tanks 337-T6, 336-T5, and 336-S1 (Permit Unit 7), and 
Thermal Desorption Unit (Permit Unit 10) have been closed and are not included in this 
application. The IWPF Container Storage Area (Permit Unit 15) was a proposed unit that was 
never constructed, and Ascend does not plan on constructing the unit, so it is not included in this 
application.     

Individual engineering reports in Section V of this application have been provided for permitted 
hazardous waste management units at the facility, as shown below: 

Permit Unit Nos. 
 

Description 
Engineering Report 

Section or Attachment 
Section V.B:  Container Storage Areas 

13 Outdoor Container Storage Area  Appendix V.B.1 
23 New Container Storage Area Appendix V.B.2 

Section V.C:  Tanks or Tank Systems  
8, 9 IWPF Tanks 332T1-1 and 332T1-2  Appendix V.C.1 

17, 18, 19, 20, 21, and 
22 

Solid Handling Unit Filtrate Tank 331T11, 
Decant Tank 1, Mixing Tank 331T13, 331T14, 
331T15, and 331T16 

Appendix V.C.2 

Section V.D: Surface Impoundments 
3 IWPF Surface Impoundment Appendix V.D.1 

Section V.G: Landfills 
1 Closed Landfill Appendix V.G.1 
2 Active Landfill Appendix V.G.2 

16 New Landfill Appendix V.G.3 
Section V.I: Boilers and Industrial Furnaces 

11, 12 AN Boiler 30H5 and 31H4 Appendix V.I.1 

 
Safe handling and containment procedures are implemented at the facility in accordance with 40 
CFR 270.14(b)(8) and 270.14(b)(10) as described below:   

Prevention of Hazards in Unloading Operations [40 CFR 270.14(b)(8)(i)] 
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For the Outdoor Container Storage Area and proposed Outdoor Container Storage Area 2 (Permit 
Units 13 and 23), wastes are unloaded using a crane, flatbed truck and winch, forklift, or other 
suitable vehicle operated only by qualified personnel. At no time during the unloading process are 
wastes handled directly by personnel working in the Container Storage Areas.  

For IWPF Tanks (Permit Units 8 and 9), Solid Handling Unit Tanks (Permit Units 17-22), and AN 
Boilers (Permit Units 11 and 12), wastes are directly piped to the tanks or boilers; therefore, no 
unloading operations are conducted, thereby effectively preventing contact between personnel 
and wastes at the tanks.  

For Landfills (Permit Units 2 and 16), wastes are placed in the landfill in either bulk or 
containerized form using an excavator, backhoe, or other type of construction equipment operated 
only by qualified personnel. At no time during the unloading process are wastes handled directly 
by personnel working in the landfill areas.   

Prevention of Runoff from Waste Handling Areas [40 CFR 270.14(b)(8)(ii)] 

Outdoor Container Storage Area and Outdoor Container Storage Area 2 (Permit Units 13 and 23) 
will not handle or manage wastes containing free liquids; therefore, these units are not subject to 
secondary containment requirements per 40 CFR 264.175(c).  Additionally, these units only 
manage wastes in bulk containers, such as roll-off, which are elevated above the floor of the 
container storage area.  Containers are not in contact with precipitation or any water that could 
accumulate in the units. Both container storage areas are sloped to prevent accumulation of runoff 
and promote drainage away from the waste containers.    

For the Active and New Landfill (Permit Units 2 and 16), rainfall runoff and run-on are prevented 
by perimeter dikes and drainage and a temporary roof structure over the active landfill that 
prevents rain from contacting waste materials.   

For IWPF Tanks (Permit Units 8 and 9), Solid Handling Unit Tanks (Permit Units 17 – 22), and 
AN Boilers (Permit Units 11 and 12), wastes are contained within hard piping, which is located 
within a secondary containment dike; therefore, any releases from pipes would be contained 
within the secondary containment dike.  

Prevention of Contamination of Water Supplies [40 CFR 270.14(b)(8)(iii)] 

The waste management units are separated from the uppermost groundwater bearing unit by a 
layer of high plasticity clay or silty clay having a thickness ranging from 3 to 82 feet.  As noted 
previously, the container storage areas will only manage wastes that do not contain free liquids; 
therefore, waste management activities in these units will not pose a threat to contaminating water 
supplies.   

Landfill units are separated from the uppermost groundwater bearing unit by at least 10 ft of high 
plasticity clay or silty clay.  In addition, the active landfills are constructed with liners and leachate 
collection systems and have a groundwater detection monitoring program to prevent 
contamination of water supplies.    

All other active units are within concrete secondary containment, which will prevent contamination 
of water supplies.    
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Mitigation of Equipment Failure and Power Outages [40 CFR 270.14(b)(8)(iv)] 

Equipment or power outages will not impact storage and management of wastes in the container 
storage areas, since these areas will be used to manage and store wastes only.  Landfill units will 
also not be impacted by equipment failure or power outages, as those will only impact the loading 
of wastes into the landfill cell.  Secondary containment areas for the tanks and boilers enclose 
each storage, treatment, and processing unit to prevent the release of wastes due to a power 
outage or equipment failure.    

Prevention of Undue Exposure to Personnel of Hazardous Waste [40 CFR 270.14(b)(8)(v)] 

In order to prevent exposure of personnel to hazardous waste, general personnel protection 
precautions practiced by unloading personnel include:  i) wearing protective clothing, ii) eye and/or 
face protection, iii) hard hats, and iv) respiratory protection (as appropriate).  Fire extinguishers 
are maintained at the unloading areas.  Eye wash and safety shower units are also located in the 
vicinity of the unloading areas.   

Prevention of Releases to Atmosphere [40 CFR 270.14(b)(8)(vi)] 

All containers and tanks are handled or operated to prevent releases to the atmosphere by 
remaining closed except when adding or removing wastes.     

Traffic Patterns, Estimated Volumes, and Descriptions of Access Roads [40 CFR 270.14(b)(10)] 

The only hazardous waste transported by vehicle is transported using roll-off boxes or other large 
containers via truck.  Approximately two to three roll-off boxes per month are transported from the 
process areas within the facility to the Active Landfill.  The roads within the process area are 
paved, and after crossing “A” Street, the roads become gravel roads, as the wastes are 
transported through the non-process portions of the facility.   All other wastes are transported via 
pipe.     

Facility Maps Required by 40 CFR 270.14 

For Figures required to meet the requirements of 40 CFR 270.14(b)(19), 270.14(c)(3), and 
270,14(d)(1(i), the following table provides the regulatory citation, a summary of the requirement, 
and the figure provided in this application which satisfies that requirement. 

Regulatory Citation 
(40 CFR Pt 270) Requirement Figure(s) 

14(b)(19) Topographic map showing a distance of 1,000 
feet around the facility. 

Figure V.A.1 

14(b)(19)(i) Map scale and date. All Figures 
14(b)(19)(ii) 100-year floodplain area. Figure V.A.2 
14(b)(19)(iii) Surface waters and intermittent streams. Figure V.A.1 
14(b)(19)(iv) Surrounding land uses (residential, 

commercial, agricultural, recreational). 
Figure V.A.3 

14(b)(19)(v) A wind rose (i.e., prevailing windspeed and 
direction). 

Figure V.A.4 

14(b)(19)(vi) Orientation of the map (north arrow). All Figures 
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Regulatory Citation 
(40 CFR Pt 270) Requirement Figure(s) 

14(b)(19)(vii) Legal boundaries of the HWM facility site. Figure V.A.5 
14(b)(19)(viii) Access control (fences, gates). Figure V.A.6 
14(b)(19)(ix) Injection and withdrawal wells both on-site and 

off-site. 
Figures V.A.7, V.A.8, and 
V.A.9. 

14(b)(19)(x) Buildings; treatment, storage, or disposal 
operations; other structures (runoff control 
systems, access and internal roads, storm, 
sanitary, and process sewerage systems, 
loading and unloading areas, fire control 
facilities). 

Figures V.A.6, V.A.7, and 
V.A.10 

14(b)(19)(xi) Barriers for drainage or flood control. Figures V.A.6 and V.A.7 
14(b)(19)(xii) Location of operational units where hazardous 

waste is (or will be) treated, stored, or 
disposed. 

Figure V.A.6 

14(c)(3) Topographic map with showing the waste 
management area, property boundary, 
proposed ‘‘point of compliance,’’ proposed 
location of groundwater monitoring wells, and 
info required in 40 CFR 270.14(c)(2), including 
identification of uppermost aquifer and 
aquifers hydraulically interconnected beneath 
the facility property, including groundwater 
flow direction and rate.  

Figures V.A.8, and V.A.11 
through V.A.19  

14(c)(2) Identification of uppermost aquifer and 
aquifers hydraulically interconnected beneath 
the facility property, including groundwater 
flow direction and rate.  

Figures V.A.20 through 
V.A.30 

14(d)(1)(i) Location of solid waste management units. Figure V.A.6 
176 Location of container holding ignitable or 

reactive waste at least 50 ft from facility 
property line. Reactive waste treated in a tank 
of 2,500-gal capacity located at least 15 ft from 
the public ways, streets, alleys, or an adjoining 
property line.  

Figure V.A.6 

 

2. Features to Mitigate Unsuitable Site Characteristics 

As discussed in the Site Selection Report (Part B, Section II of this renewal application), the 
property meets the requirements of 30 TAC 335, Subchapter G (Location Standards for 
Hazardous Waste Storage, Processing, or Disposal) and is suitable for hazardous waste 
permitting. No additional engineering design, construction, or operational requirements are 
needed for the proposed units to meet the location standards of 30 TAC 335 Subchapter G. 

3. Construction Schedules 

The Outdoor Container Storage Area 2 (Permit Unit 23) is the only proposed unit that will be 
constructed in the near-term.  This unit is already constructed and is in <90-day hazardous waste 
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service (NOR Unit 114) as a container storage area.  Therefore, no construction of the unit is 
required at this time.  Ascend has not yet projected when the New Landfill (Permit Unit 16) will be 
construction, but Ascend will notify TCEQ regarding changes to the schedule via correspondence, 
and any such changes to the construction schedule will not trigger a modification of the permit.   

4. Detailed Plans and Specifications 

Plans and specifications for all current and proposed permitted units, including dimensions and 
materials of construction, are provided in each unit Appendix. All plans and specifications were 
prepared and sealed by licensed professional engineers registered in the State of Texas. 
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TABLES  

Table V.A Facility Waste Management Handling Units 

Table V.B Container Storage Areas 

Table V.C  Tanks and Tank System 

Table V.D.1  Surface Impoundments 

Table V.D.6  Surface Impoundment Liner System 

Table V.G.1  Landfills 

Table V.G.3  Landfill Liner System  

Table V.G.4  Landfill Leachate Collection System 

Table V.G.5  Landfill Material and Construction Specifications 

Table V.I.1  Boilers/Industrial Furnaces 

Table V.I.2  Boiler/Industrial Furnace Permit Conditions Monitoring and Automatic Waste 
Feed Cutoff Systems 

Table V.I.3  Maximum Constituent Feed Rates 

Table V.I.4  Maximum Allowable Emission Rates 

Table V.I.5  Boiler/Industrial Furnace Permit Conditions, Monitoring and Automatic Waste 
Feed Cutoff Systems – Short-Term Operation 

Table V.I.8  Principal Organic Hazardous Constituents 
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Table V.A. - Facility Waste Management Handling Units 
 

TCEQ Permit 
Unit No. 1 

Unit Name NOR No.1 Unit Description3 Capacity Unit Status2 

01 Closed Landfill 006 Landfill 258,000 cu yd Post-Closure 

02 Active Landfill 051 Landfill 54,000 cu yd Active 

03 Closed IWPF Surface 
Impoundment 

005 Surface Impoundment 20,000,000 gal 
(when active) 

Post-Closure 

04 Oily Water System 
Forebay 

016 Surface Impoundment – Clean 
Closed 

120,000 gal (when 
active) 

Closed 

05 Indoor Container Storage 
Area 

018 Container Storage Area – Clean 
Closed 

3,960 gal 
(corresponding to 

29 tons) 

Closed 

06 Outdoor Container 
Storage Area 

019 Container Storage Area – Clean 
Closed 

22,000 gal (when 
active) 

Closed 

07 MHBA Tanks 337-T6, 
336-T5, and 336-S1 

025 Tanks – Clean Closed Under 
Interim Status 

4,119 gal (when 
active) 

Closed 

08 IWPF Tank 332T1-1 059 Tank 1,000,000 gal Active 

09 IWPF Tank 332T1-2 060 Tank 1,000,000 gal Active 

10 Thermal Desorption Unit 072 Thermal Processing Unit – Clean 
Closed Inactive  

5 tons/hr Closed 

11 AN Boiler 30H5 079 Boiler 12,250 lb/hr Active 

12 AN Boiler 31H4 080 Boiler 12,250 lb/hr Active 
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TCEQ Permit 
Unit No. 1 

Unit Name NOR No.1 Unit Description3 Capacity Unit Status2 

13 Outdoor Container 
Storage Area 

078 Container Storage Area 1,500 tons Active 

15 IWPF Container Storage 
Area 

103 Container Storage Area 1,283 cu yd Never Built 

16 New Landfill 116 Landfill 60,000 cu yd Proposed (not yet 
built)  

17 Solids Handling Unit 
Filtrate Tank 331T11 

121 Tank 15,000 gal Active 

18 Solids Handling Unit 
Decant Tank 1 

TBD Tank 7,000 gal Proposed (not yet 
built)  

19 Solids Handling Unit 
Mixing Tank 331T13 

123 Tank 20,000 gal Active 

20 Solids Handling Unit 
Mixing Tank 331T14 

124 Tank 20,000 gal Active 

21 Solids Handling Unit 
Mixing Tank 331T15 

125 Tank 20,000 gal Active 

22 Solids Handling Unit 
Mixing Tank 331T16 

126 Tank 20,000 gal Active 

23 Outdoor Container 
Storage Area 2 

114 Container Storage Area 370 tons Proposed 

 
1. Permitted Unit No. and NOR No. cannot be reassigned to new units or used more than once and all units that were in the Attachment D of a previously issued 

permit must be listed. 

2. Unit Status options: Active, Closed, Inactive (built but not managing waste), Proposed (not yet built), Never Built, Transferred, Post-Closure. 

 
3. If a unit has been transferred, the applicant should indicate which facility/permit it has been transferred to in the Unit Description column of Table V.A. 
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Table V.B.  - Container Storage Area

Permit 
Unit No. 

Container 
Storage 

Area

N.O.R. 
No.

Waste 
Nos.4

Rated 
Capacity3 Dimensions

Containment 
Volume (including 

rainfall for 
unenclosed areas) 

Unit will manage 

Ignitable1, Reactive1, or 

Incompatible2 waste (state 
all that apply)

Unit Status

13

Outdoor 
Container 
Storage 

Area

078

1, 7, 19, 
20, 23, 31, 
32, 56, 76, 

81, 90

1,500 tons
206 ft by 

178 ft pad
Not required No Active

23

Outdoor 
Container 
Storage 
Area 2

114

1, 7, 14, 
15, 17 18, 
23, 31, 32, 
56, 76, 90, 

98, 106

370 tons
323 ft by 

182 ft pad
Not required No Proposed

 1. Containers managing ignitable or reactive waste must be located at least 15 meters (50 feet) from the facility's property line. 
 2. Incompatible waste must be separated from other waste or materials stored nearby in other containers, piles, open tanks, or 

surface impoundments by means of a dike, berm, wall, or other device. 
 3. Container Storage Areas need to include in capacity calculations any nonhazardous wastes and universal wastes managed in 

the unit in addition to hazardous wastes. 
 4. from Table IV.B, first column 



TCEQ Part B Application 
TCEQ-00376

Page 1 of 4

Revision No. 0

Revision Date Aug 9, 2024

Permit No. 50189

Permittee: Ascend Performance Materials Texas Inc.

Table V.C.  - Tanks and Tank Systems

Permit 
Unit No. 

Tank
N.O.R. 

No.

Storage 
and/or 

Processing

Waste 

Nos.
1

Rated 
Capacity

Dimensions

Containment 
Volume 

(including 
rainfall for 
unenclosed 

areas) 

Unit will 
manage 

Ignitable, 
Reactive, or 

Incompatible 
waste (state all 

that apply)

Unit Status

8
IWPF 
Tank 

332T1-1
059 Both

7, 8, 9, 10, 
12, 14, 
16, 18, 
27, 31, 
33, 34, 
36, 37, 
41, 44, 
50, 52, 
53, 55, 
57, 58, 
59, 60, 
61, 65, 
66, 67, 
68, 69, 
70, 71, 
73, 74, 
77, 82, 
83, 86, 
87, 88, 
94, 96, 
97, 99, 

100, 102, 
104, 105, 

112

1 million 
gallons

82 ft diameter, 
34 ft high

1.5 million 
gallons

No - Ignitable 
Yes - Reactive 

No - 
Incompatible

Active
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Permit 
Unit No. 

Tank
N.O.R. 

No.

Storage 
and/or 

Processing

Waste 

Nos.
1

Rated 
Capacity

Dimensions

Containment 
Volume 

(including 
rainfall for 
unenclosed 

areas) 

Unit will 
manage 

Ignitable, 
Reactive, or 

Incompatible 
waste (state all 

that apply)

Unit Status

9
IWPF 
Tank 

332T1-2
060 Both

7, 8, 9, 10, 
12, 14,  
16, 18, 
27, 31, 
33, 34, 
36, 37, 
41, 44, 
50, 52, 
53, 55, 
57, 58, 
59, 60, 
61, 65, 
66, 67, 
68, 69, 
70, 71, 
73, 74, 
77, 82, 
83, 86, 
87, 88, 
94, 96, 
97, 99, 

100, 102, 
104, 105, 

112

1 million 
gallons

82 ft diameter, 
34 ft high

1.5 million 
gallons

INo - Ignitable 
Yes - Reactive 

No - 
Incompatible

Active

17

Solids 
Handling 

Unit 
Filtrate 
Tank 

331T11

121 Both

7, 10, 12, 
13, 18, 
31, 74, 
78, 113

15,000 
gallons

9 ft diameter, 
16.5 ft high

71,522 gallons

Yes - Ignitable 
Yes - Reactive 

No - 
Incompatible

Active
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Permit 
Unit No. 

Tank
N.O.R. 

No.

Storage 
and/or 

Processing

Waste 

Nos.
1

Rated 
Capacity

Dimensions

Containment 
Volume 

(including 
rainfall for 
unenclosed 

areas) 

Unit will 
manage 

Ignitable, 
Reactive, or 

Incompatible 
waste (state all 

that apply)

Unit Status

18

Solids 
Handling 

Unit 
Decant 
Tank 1

TBD Both

7, 10, 12, 
13, 18, 
31, 74,  

113

7,000 
gallons

9 ft diameter, 
22 ft high

71,522 gallons

Yes - Ignitable 
Yes - Reactive 

No - 
Incompatible

Proposed

19

Solids 
Handling 

Unit 
Mixing 
Tank 

331T13

123 Both

7, 10, 12, 
13, 18, 
31, 74, 
78, 113 

20,000 
gallons

46 ft long, 8.5 
ft wide

71,522 gallons

Yes - Ignitable 
Yes - Reactive 

No - 
Incompatible

Active

20

Solids 
Handling 

Unit 
Mixing 
Tank 

331T14

124 Both

7, 10, 12, 
13, 18, 
31, 74,  

113 

20,000 
gallons

46 ft long, 8.5 
ft wide

71,522 gallons

Yes - Ignitable 
Yes - Reactive 

No - 
Incompatible

Active

21

Solids 
Handling 

Unit 
Mixing 
Tank 

331T15

125 Both

10, 12, 
13, 18, 
31, 74, 
78, 113 

20,000 
gallons

46 ft long, 8.5 
ft wide

71,522 gallons

Yes - Ignitable 
Yes - Reactive 

No - 
Incompatible

Active

22

Solids 
Handling 

Unit 
Mixing 
Tank 

331T16

126 Both

7, 10, 12, 
13, 18, 
31, 74, 

113

20,000 
gallons

46 ft long, 8.5 
ft wide

71,522 gallons

Yes - Ignitable 
Yes - Reactive 

No - 
Incompatible

Active
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Permit 
Unit No. 

Tank
N.O.R. 

No.

Storage 
and/or 

Processing

Waste 

Nos.
1

Rated 
Capacity

Dimensions

Containment 
Volume 

(including 
rainfall for 
unenclosed 

areas) 

Unit will 
manage 

Ignitable, 
Reactive, or 

Incompatible 
waste (state all 

that apply)

Unit Status

 1. from Table IV.B, first column 
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Table V.D.1. - Surface Impoundments 

Permit 
Unit No. 

Surface 
Impoundme

nt
N.O.R No. Waste Nos.1

Rated 
Capacity

Dimensions

Distance from 
lowest liner 

to 
groundwater

Action 
Leakage 
Rate (if 

required)

Unit will manage 
Ignitable, Reactive, 
Incompatible, or 
F020, F021, F022, 
F023, F026, and 
F027 Waste (state 
all that apply)

Unit Status

03

Closed IWPF 
Surface 

Impoundme
nt

005

1, 8, 9, 10, 
14, 18, 33, 
34, 37, 41, 
42, 44, 50, 

66

20,000,000 
(when active)

525 ft wide, 
750 ft long 
(entire unit)

3 to 82 ft
Not 

applicable
No Post-Closure

1. From Table IV.B, first column

2. Dimensions should be provided as average length, width and depth, also include the surface acreage for the unit.
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Table V.D.6. - Surface Impoundment Liner System

Surface 
Impoundment

Primary Liner Secondary Liner Clay Liner

Material
Permeability 

(cm/sec)
Thickness Material

Permeability 
(cm/sec)

Thickness Material
Permeability 

(cm/sec)
Thickness

Not applicable
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Table V.G.1.  - Landfills

Permit 
Unit No.

Landfill N.O.R. No.
Waste 

Nos.1
Rated 

Capacity Dimensions2

Distance 
from lowest 

liner to 
groundwater

Action 
Leakage 
Rate (if 

required)

Unit will manage 
Ignitable, 
Reactive, 

Incompatible, or 
F020, F021, F022, 
F023, F026, and 

F027 Waste (state 
all that apply)

Unit Status

01
Closed 
Landfill

006

1, 5, 6, 7, 
15, 16, 17, 
20, 21, 22, 
23, 24, 25, 
28, 29, 31, 
35, 40, 43, 
45, 46, 47, 

48

258,000 cu 
yd

9.2 acres 10 to 40 ft
Not 

Required
No Post-Closure

02
Active 

Landfill
051

1, 5, 6, 7, 
15, 16, 17, 
19, 20, 21, 
22, 23, 24, 
25, 28, 29, 
31, 35, 40, 
43, 45, 46, 
47, 48, 52, 
54, 62, 63, 
75, 80, 89, 
91, 92, 93, 

95, 98, 
101, 103, 
106, 107, 
108, 109, 
110, 111

54,000 cu yd 
estimated 
total waste 

volume

1305 ft x 530 
ft (entire 

unit)
20 to 30 ft

300 gpd/ 
cell

No Active
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Permit 
Unit No.

Landfill N.O.R. No.
Waste 

Nos.1
Rated 

Capacity Dimensions2

Distance 
from lowest 

liner to 
groundwater

Action 
Leakage 
Rate (if 

required)

Unit will manage 
Ignitable, 
Reactive, 

Incompatible, or 
F020, F021, F022, 
F023, F026, and 

F027 Waste (state 
all that apply)

Unit Status

16
New 

Landfill
116

1, 5, 6, 7, 
15, 16, 17, 
19, 20, 21, 
22, 23, 24, 
25, 28, 29, 
31, 35, 40, 
43, 45, 46, 
47, 48, 52, 
54, 62, 63, 
75, 80, 89, 
91, 92, 93, 

95, 98, 
101, 103, 
106, 107, 
108, 109, 
110, 111

60,000 cu yd 
estimated 
total waste 

volume

1279 ft x 643 
ft (entire 

unit)
10 to >30 ft

111 gpd/ 
cell

No Proposed

1from Table IV.B, first column 
2Dimensions should be provided as average length, width and depth, also include the surface acreage for the unit.
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Table V.G.3. - Landfill Cover and Liner System 

Permit Unit 
No.* Landfill

Primary Liner Secondary Liner Clay Liner

Material
Permeability 

(cm/sec)
Thickness Material

Permeability 
(cm/sec)

Thickness Material
Permeability 

(cm/sec)
Thickness

02 Active Landfill HDPE
< 1E-07 cm/

sec
100 mil HDPE

< 1E-07 cm/
sec

80 mil

- Compacted 
Clay 

- % Passing 
No. 200 

Sieve: 30% 
- Plasticity 
Index: 15% 

- Liquid 
Limit: 30%

< 1E-07 cm/
sec

3 ft

16 New Landfill HDPE
< 1E-10 cm/

sec
80 mil HDPE

< 1E-10 cm/
sec

80 mil

- Compacted 
Clay 

- % Passing 
No. 200 

Sieve: 30% 
- Plasticity 
Index: 15% 

- Liquid 
Limit: 30%

< 1E-07 cm/
sec

3 ft

* This number should match the Permit Unit No. given on Table V.G.1.
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Table V.G.4.  - Landfill Leachate Collection System

Primary Leachate Collection System Secondary Leachate Collection System

Landfill
Drainage 

Media

Collection 
Pipes 

(including 
risers) 

Filter 
Fabric

Geofabric
Sump 

Material
Drainage 

Media

Collection 
Pipes 

(including 
risers) 

Filter 
Fabric

Geofabric Sump 
Material

Active 
Landfill 
(Permit 
Unit 02)

Sand/
Gravel with 
permeabilit
y > 1E-02 
cm/sec

Perforated 
stainless 

steel, HDPE, 
or other 

appropriate 
material

Spun-
bonded 
needle 

punched 
polypropyl

ene

Polyethyle
ne

Stainless 
steel, 

HDPE, or 
other 

appropriat
e material

Sand/
Gravel with 
permeabilit
y > 1E-02 
cm/sec

Perforated 
stainless 

steel, 
HDPE, or 

other 
appropriat
e material

Spun-
bonded 
needle-

punched 
polypropyl

ene

Polyethyle
ne

Stainless 
steel, 

HDPE, or 
other 

appropriat
e material

New 
Landfill 
(Permit 
Unit 16)

Sand/
Gravel with 
permeabilit
y > 1E-02 
cm/sec

HDPE

Nonwoven 
needle-

punched 
polypropyl

ene

Polyethyle
ne

HDPE

HDPE 200 
mil 

Double-
sided 

Geocompo
site

HDPE

Nonwoven 
needle-

punched 
polypropyl

ene

Polyethyle
ne

HDPE
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Table V.G.5.- Landfill Material and Construction Specifications 

Unit(s): 

Cell(s) 

Property/Parameter Proposed Sampling Frequency1 Test Methods 

Soil Liner and Cover Specifications 

Laboratory Standard Proctor 
Density and optimum 

moisture content2

ASTM D-698 or an equivalent 
method 

Field density and moisture 
control tests on constructed 

soil liners3

ASTM D-1556, ASTM D-2167, 
ASTM, D-2922, or an 
equivalent method 

Liquid Limit4 ASTM D-4318 or an equivalent 
method 

Plasticity Index4 ASTM D-4318 or an equivalent 
method 

Percent passing No. 200 sieve5 ASTM D-1140 or an equivalent 
method 

Soil liner thickness and slope 

determinations6
Instrument Survey 

Measurements 

Hydraulic conductivity 
measurements expressed in 

terms of cm/sec7

ASTM-5093, ASTM 2434, 
Technical Guidance No. 3, or 

an equivalent method 

Waste Containment Dike Specifications 

Laboratory Standard 
Proctor Density and 

optimum moisture content2 

ASTM D-698 or an equivalent 
method 

Field density and moisture 
control tests on constructed 

soil liners3

ASTM D-1556, ASTM D-2167, 
ASTM, D-2922, or an 
equivalent method 

Liquid Limit4 ASTM D-4318 or an 
equivalent method 

Plasticity Index4 ASTM D-4318 or an equivalent 
method 

Percent passing No. 200 

sieve5
ASTM D-1140 or 

an equivalent 
method 

Soil liner thickness and slope 

determinations6
Instrument Survey 

Measurements 

Hydraulic conductivity 
measurements expressed in 

terms of cm/sec7

ASTM-5093, ASTM 2434, 
Technical 

Guidance No. 3, 
or an equivalent 
method 

1 test per 1000 cubic yards

1 test per 5000 cubic yards

1 test per 10,000 square ft

1 test per 1000 cubic yards

1 test per 1000 cubic yards

Proposed New Landfill (Permit Unit 16)

All cells

1 test per 10,000 square ft

1 test per acre per lift

1 test per 5000 cubic yards

1 test per 10,000 square ft

1 test per 1000 cubic yards

1 test per 1000 cubic yards

1 test per 1000 cubic yards

1 test per 10,000 square ft

1 test per acre per lift
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Leachate Collection/ Leak Detection System material 

Non-syntheic material sieve 

analysis tests8

Hydraulic conductivity 
measurements expressed in 

units of cm/sec9

ASTM-5093, ASTM 2434, 

Technical Guidance No. 3, or 
an equivalent method 

Drainage layer thickness 

determinations10
Instrument Survey 

Measurements or an equivalent 
method 

Drainage pipe slope 

determinations11
Instrument Survey 

Measurements 

1. NOTE: Construction testing frequencies must meet or exceed minimum requirements for the property or
parameter tested listed below:

2. At a minimum frequency of at least one (1) representative sample from each 5000 cubic yards of soil.
3. At a minimum frequency of at least one (1) per every 10,000 square feet of each lift placed.
4. At a minimum frequency of at least one (1) per 1,000 cubic yards of soils for a minimum of two (2) tests per

layer per cell.
5. At a minimum frequency of at least one of at least one (1) per every 1,000 cubic yards of soil and a minimum

of two (2) testers per layer per cell
6. At a minimum frequency of at least one (1) determination by appropriate surveying techniques per every

10,000 square feet of soil liner installed.
7. At a minimum frequency of one per acre per lift.

8. At a minimum rate of one (1) per 400 cubic yards
9. At a minimum frequency of four (4) representative samples collected from each compacted drainage layer

10. At a minimum frequency of at least one (1) per 10,000 square feet of drainage layer installed.
11. At a minimum frequency one (1) per twenty (20) feet of drainage pipe

1 per 400 cubic yards

4 samples per 
drainage layer

1 test per 10,000 square ft

1 test per 20 ft

** Testing frequency in this table will supercede testing listed in the Construction 
Quality Assurance Plan.



TCEQ Part B Application 
TCEQ-00376

Page 1 of 1

Revision No. 0

Revision Date Aug 9, 2024

Permit No. 50189

Permittee: Ascend Performance Materials Texas Inc.

Table V.I.1. - Boilers/Industrial Furnaces

Permit Unit 
No.

Boilers/Industrial 
Furnaces

N.O.R. 
No. Waste Nos.1

Waste Physical Form 
(Pumpable or Non-pumpable)

Reactive, Incompatible, or 
F020, F021, F022, F023, 

F026, or F027 Waste 
Unit Status

11 AN Boiler 30H5 79 13 Pumpable Reactive Active

12 AN Boiler 31H4 80 13 Pumpable Reactive Active

 1. From the first column of Table IV.B.
* If the unit is already permitted, use the established "Permit Unit No."  If the unit is not yet permitted, the number given here for
the unit will become the "Permit Unit No."  The numbers should be in an order that will be convenient for the facility operator.
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Table V.I.2. - Boiler/Industrial Furnace Permit Conditions, Monitoring and Automatic Waste Feed Cutoff Systems

Unit Name/Number  Use a table for each unit and fill in all columns with the appropriate information

Parameter
Monitoring 

Basis1 Monitoring Device Device Location Permit Limit AWFCO Y/N2

Operating Parameters

Maximum Total Hazardous Waste Feed Rate 
[Additional hazardous waste feed limits shall 

be added as determined necessary based upon 
feed mechanism and/or waste-specific needs]

Instantaneous Flow Meter HCN Feed Piping lb/hr12,250 Y

Maximum Total Pumpable Hazardous Waste 
Mass Feed Rate [Not applicable for Tier I or 

Tier I adjusted metals control limits]
lb/hrNot applicable N

Minimum Primary Combustion Chamber 
Temperature

Instantaneous
Thermocouple [or other 

device]
Combustion 
Chamber Exit

°F1,540 Y

Minimum Secondary Combustion Chamber 
Temperature

Not applicable °FNot applicable N

Maximum Secondary and/or Primary 
Combustion Chamber Temperature [Include 

if using Tier II, III metals controls only]
Not applicable °FNot applicable N

Maximum Flue Gas Temperature at PM 
Control Device Inlet [Tier II and Tier III Metals 

only as applicable]
Not applicable °FNot applicable N

Maximum Combustion Gas Velocity Indicator 
[If condition is something other than 

"maximum combustion gas velocity", write 
specific name of condition]

Instantaneous
Flow meters, 

thermocouple system

Combustion air 
and AOC flows w/ 

Combustion 
Chamber Temp. 

437,633 acfm Y

Atomization parameters [as necessary] Not applicable Not applicable Not applicable Not applicable N

Feed Rates: (Metals, Total Chlorine, and Ash) Instantaneous Flow Meters and WAP3 HCN Feed Piping
Limits specified in 

Table V.I.3
N

Not applicable Not applicableNot applicable

Not applicable Not applicable

Not applicable Not applicable

Not applicable Not applicable
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Parameter
Monitoring 

Basis1 Monitoring Device Device Location Permit Limit AWFCO Y/N2

or Mass Flow Meter Not applicable  

Not applicable NSecondary Combustion Zone Pressure [or 
other method for fugitives monitoring]

Primary Combustion Zone Pressure [or other 
method for fugitives monitoring]

CEMS Monitoring Parameters

Stack Oxygen Instantaneous CEMS Stack N

Stack CO Continuous HRA CEMS Stack Y

Stack THC 
Not applicable

No Limit(for 
correction to 7% 

O2)  

100 ppmv HRA, 7% 
O2, dry basis 

N

APCD Parameters

Pressure drop across Baghouse [or fabric 
filter]

Not applicable Not applicable Not applicable in W.C.
Not 

applicable
N

[Wet Scrubbers:]

Ionizing Wet Scrubber minimum Voltage Not applicable Not applicable Not applicable kilovolts (kV)
Not 

applic
able

No

Not applicable Not applicable Not applicable

Not applicable N

NNot applicable  Not applicable  Not applicable  

Not applicable Not applicable Not applicable 

Not applicableNot applicableNot applicable
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Parameter
Monitoring 

Basis1 Monitoring Device Device Location Permit Limit AWFCO Y/N2

Minimum liquid to flue gas ratio (L/G) Not applicable Not applicable Not applicable gallons/1000 
actual cubic feet 

(acf)

Not applicable

No

Minimum scrubber blowdown Not applicable Not applicable Not applicable
gallons/min

Not applicable
No

Minimum scrubber water pH Not applicable Not applicable Not applicable Not applicable No

[Venturi Scrubbers:] 

Venturi scrubber minimum liquid to gas ratio 
(L/G)

Not applicable Not applicable Not applicable gallons/1000 
actual cubic feet 

(acf)

Not applicable

No

Venturi differential gas pressure across 
venturi scrubber

Not applicable Not applicable Not applicable in W.C.
Not 

applicable
No

[Dry Scrubbers:]

Minimum alkaline reagent [insert name of 
reagent here, such as lime] flow to the dry 

scrubber 
Not applicable Not applicable Not applicable

pounds per minute

Not applicable
No

Maximum flue gas flow rate Not applicable Not applicable Not applicable acfmNot applicable No

[Absorbers:]

Absorber minimum pH of incoming liquid Not applicable Not applicable Not applicable Not applicable No

Absorber minimum liquid to gas ratio (L/G) Not applicable Not applicable Not applicable gallons/1000 
actual cubic feet 

(acf)

Not applicable

No
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Parameter
Monitoring 

Basis1 Monitoring Device Device Location Permit Limit AWFCO Y/N2

Other Air Pollution Control Devices permit 
conditions as necessary  

Not applicable Not applicable Not applicable Not applicable No

1. Instantaneous as defined in 40 CFR 266.102(e)(6)(i)(A) shall mean a value which occurs at any time.  A value shall be determined by the monitoring
device no less than every 15 seconds.
Continuous monitor is one which continuously samples or measures the regulated parameter without interruption and evaluates the detector
response at least once each 15 seconds, and computes and records the average value at least every 60 seconds.
Hourly Rolling Average as defined in 40 CFR 266.102(e)(6)(ii).
For carcinogenic metals and lead feed rates: Instantaneous as defined above or, Rolling average as defined in 40 CFR 266.102(e)(6)(ii)

2. AWFCO: Automatic Waste Feed Cutoff.  For AWFCOs indicated by "Y", the Permit Limit in the table triggers an AWFCO.
3. The respective specific gravity and constituent concentration of each stream associated with a volumetric rate must be known to determine the

mass feed rate.
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Table V.I.3 - Maximum Constituent Feed Rate (Permit Unit 11)

The total feed rate of constituents to the boiler/industrial furnace(s) shall not exceed the 
following limitations in grams per hour (g/hr) or tons per year (T/yr), as noted.  The metals 
limitations have been evaluated through risk assessment.  The ash and chlorine limits are 
based upon testing or regulatory limits.

Constituent

Maximum 
Allowable Feed 

Rate In All 
Feedstreams 

Hourly Basis (g/
hr)

Maximum 
Allowable Feed 

Rate In All 
Hazardous Waste 

Feedstreams 
Hourly Basis (g/

hr)1

Maximum 
Allowable Feed 

Rate in All 
Pumpable 

Hazardous Waste 
Feedstreams 

Hourly Basis (g/

hr)1

Maximum Allowable 
Feed Rate in All 

Feedstreams Annual 
Basis (T/yr)

Arsenic 7.92E-01 Not Applicable Not Applicable 7.65E-03

Beryllium 6.08E+00 Not Applicable Not Applicable 5.87E-02

Cadmium 2.00E+01 Not Applicable Not Applicable 1.93E-01

Total Chromium 2.00E+01 Not Applicable Not Applicable 1.54E-01

Antimony 3.96E+03 Not Applicable Not Applicable 1.53E-01

Barium 3.96E+03 Not Applicable Not Applicable 3.82E+00

Lead 3.11E+03 Not Applicable Not Applicable 1.35E+01

Mercury 1.26E+02 Not Applicable Not Applicable 1.50E-03

Silver 8.28E+01 Not Applicable Not Applicable 8.00E-01

Thallium 8.28E+02 Not Applicable Not Applicable 1.53E-01

Total Chlorine 7.78E+03 Not Applicable Not Applicable Not Applicable

Ash 1,200 Not Applicable Not Applicable Not Applicable

(Additional 
Constituent)
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Table V.I.3 - Maximum Constituent Feed Rate (Permit Unit 12)

The total feed rate of constituents to the boiler/industrial furnace(s) shall not exceed the 
following limitations in grams per hour (g/hr) or tons per year (T/yr), as noted.  The metals 
limitations have been evaluated through risk assessment.  The ash and chlorine limits are 
based upon testing or regulatory limits.

Constituent

Maximum 
Allowable Feed 

Rate In All 
Feedstreams 

Hourly Basis (g/
hr)

Maximum 
Allowable Feed 

Rate In All 
Hazardous Waste 

Feedstreams 
Hourly Basis (g/

hr)1

Maximum 
Allowable Feed 

Rate in All 
Pumpable 

Hazardous Waste 
Feedstreams 

Hourly Basis (g/

hr)1

Maximum Allowable 
Feed Rate in All 

Feedstreams Annual 
Basis (T/yr)

Arsenic 7.92E-01 Not Applicable Not Applicable 7.65E-03

Beryllium 6.08E+00 Not Applicable Not Applicable 5.87E-02

Cadmium 2.00E+01 Not Applicable Not Applicable 1.93E-01

Total Chromium 2.00E+01 Not Applicable Not Applicable 1.54E-01

Antimony 3.96E+03 Not Applicable Not Applicable 1.53E-01

Barium 3.96E+03 Not Applicable Not Applicable 3.82E+00

Lead 3.11E+03 Not Applicable Not Applicable 1.35E+01

Mercury 1.26E+02 Not Applicable Not Applicable 1.50E-03

Silver 8.28E+01 Not Applicable Not Applicable 8.00E-03

Thallium 8.28E+02 Not Applicable Not Applicable 1.53E-01

Total Chlorine 7.78E+03 Not Applicable Not Applicable Not Applicable

Ash 1,200 Not Applicable Not Applicable Not Applicable
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1. Not applicable for Tier I or Tier I adjusted metals feed rate screening limits.
[Hourly feed rate limits must comply with the requirements of 40 CFR 266.106 for carcinogenic 
metals and non-carcinogenic metals.  As applicable, the feed rate limit for chromium may be 
specified as hexavalent and total chromium limits.]
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Table V.I.4.  - Maximum Allowable Emission Rates

[Applicant to use a table for each operating mode as applicable and for each unit]

Carcinogenic 
Constituent Compliance Tier

Maximum Allowable 
Emission Rate1

Units2

Arsenic Tier I Adjusted g/hr

Beryllium Tier I Adjusted g/hr

Cadmium Tier I Adjusted g/hr

Chromium, Total Tier I Adjusted g/hr

Non-Carcinogenic 
Constituent

Compliance Tier
Maximum Allowable 

Emission Rate1
Units2

Antimony Tier I Adjusted g/hr

Barium Tier I Adjusted g/hr

Lead Tier I Adjusted g/hr

Mercury Tier I Adjusted g/hr

Silver Tier I Adjusted g/hr

Thallium Tier I Adjusted g/hr

Hydrogen Chloride Tier I Adjusted g/hr

Free Chlorine Tier I Adjusted g/hr

1. Not applicable for Tier I or Tier I adjusted feed rate screening limits.
2. g/hr denotes grams per hour.  Grains/dscf denotes grains per dry standard cubic foot

(standard conditions: 760 mm Hg, 68 °F) after correction to a stack gas concentration of
7% oxygen.

Note:  Site-specific dispersion modeling factor `x.xxx [insert dispersion factor for Tier III as 
applicable] micrograms per cubic meter per grams per second emission rate. 

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Not Applicable

Particulate Matter Tier I Adjusted 0.08 grains/dscf
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Table V.I.5 - Boiler/Industrial Furnace Permit Conditions, Monitoring and Automatic Waste Feed Cutoff Systems - Short-Term Operation

Unit Name/ Number: Not Applicable

Parameters
Monitoring 

Basis1
Monitoring 

Device Device Location

Short-Term Operating Permit Limits

Primary 
Combustion 

Chamber 
AWFCO Y/N2

Secondary 
Combustion 

Chamber 
AWFCO Y/N2

Operating Parameters

Maximum Total Hazardous Waste 
Feed Rate [Additional hazardous 
waste feed limits shall be added 
as determined necessary based 
upon feed mechanism and/or 

waste-specific needs] 

Feed System

lb/hr

Yes Yes

Maximum Total Pumpable 
Hazardous Waste Mass Feed Rate 
[Not applicable for Tier I or Tier I 
adjusted metals screening limits] 

Feed System

lb/hr

Minimum Primary Combustion 
Chamber Temperature

Thermocouple 
[or other device]

Primary 
Chamber Exit

°F

Minimum Secondary Combustion 
Chamber Temperature

Thermocouple 
[or other device]

Secondary 
Chamber Exit

°F Yes No

Maximum Secondary and/or 
Primary Combustion Chamber 

Temperature [Include if using Tier 
II/ III metals controls.] 

Thermocouple 
[or other device]

Secondary 
Chamber Exit

°F Yes Yes

Maximum Flue Gas Temperature 
at PM Control Device Inlet [Tier 

II/III metals controls as 
applicable.] 

Thermocouple 
[or other device]

At entrance to 
PM Control 

Device
°F Yes Yes
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Parameters
Monitoring 

Basis1
Monitoring 

Device Device Location

Short-Term Operating Permit Limits

Primary 
Combustion 

Chamber 
AWFCO Y/N2

Secondary 
Combustion 

Chamber 
AWFCO Y/N2

Pre-trail Burn-
Shakedown

Trail Burn
Post Trail 

Burn

Maximum Combustion Gas 
Velocity Indicator [If condition is 
something other than "maximum 
combustion gas velocity", write 

specific name of condition]

Yes Yes

Atomization parameters [as 
necessary]

[as 
appropriate]

Feed Rates: (Metals, Total 
Chlorine, and Ash)

Volumetric Flow 

Meter3 or Mass 
Flow Meter

Feed Systems

Limits 
Specified in 

Table No No

CEMS Monitoring Parameters

Stack Oxygen C CEMS Stack
No Limit (for 
correction to 

7% O2)
No No

Stack CO C, HRA CEMS Stack
100 ppmv 

HRA, 7% O2, 
dry basis

Yes Yes

Stack THC [If specified in the 
permit] C, HRA CEMS

20 ppmv 
HRA, 7% O2, 

dry basis
Yes Yes

APCD PARAMETERS            

Pressure drop across Baghouse 
[or fabric filter] in. W.C.
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Parameters
Monitoring 

Basis1
Monitoring 

Device Device Location

Short-Term Operating Permit Limits

Primary 
Combustion 

Chamber 
AWFCO Y/N2

Secondary 
Combustion 

Chamber 
AWFCO Y/N2

Pre-trail Burn-
Shakedown

Trail Burn
Post Trail 

Burn

Wet Scrubbers:]

Ionizing Wet 
kilovolts (kV)

Scrubber minimum voltage

Minimum liquid to flue gas ratio 
(L/G) gallons/1000 

actual cubic 
feet (acf)

Minimum scrubber blowdown
gallons/min

Minimum scrubber water pH

[Venturi Scrubbers:]

Venturi scrubber minimum liquid 
to gas ratio (L/G)

gallons/1000 
actual cubic 
feet minute 

(acfm)
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Parameters
Monitoring 

Basis1
Monitoring 

Device Device Location

Short-Term Operating Permit Limits

Primary 
Combustion 

Chamber 
AWFCO Y/N2

Secondary 
Combustion 

Chamber 
AWFCO Y/N2

Pre-trail Burn-
Shakedown

Trail Burn
Post Trail 

Burn

Minimum differential gas 
pressure across venturi scrubber

in. W.C.

[Dry Scrubbers:]

Minimum alkaline reagent [insert 
name of reagent here, such as 
lime] flow to the dry scrubber

pounds per 
minute

Maximum flue gas flow rate

acfm

[Absorbers:]

Absorber minimum pH of 
incoming liquid
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Parameters
Monitoring 

Basis1
Monitoring 

Device Device Location

Short-Term Operating Permit Limits

Primary 
Combustion 

Chamber 
AWFCO Y/N2

Secondary 
Combustion 

Chamber 
AWFCO Y/N2

Pre-trail Burn-
Shakedown

Trail Burn
Post Trail 

Burn

Absorber minimum liquid to gas 
ratio (L/G) gallons/1000 

actual cubic 
feet (acf)

Other Air Pollution Control 
Devices permit conditions as 

necessary

 1. (I) Instantaneous as defined in 40 CFR 266.102(e)(6)(i)(A) shall mean a value which occurs at any time.  A value shall be determined by the 
monitoring device no less than every 15 seconds. 

(C) Continuous monitor is one which continuously samples or measures the regulated parameter without interruption, and evaluates the detector 
response at least once each 15 seconds, and computes and records the average value at least every 60 seconds. 

(HRA) Hourly Rolling Average as defined in 40 CFR 266.102(e)(6)(i)(B). 

- For carcinogenic metals and lead feed rates: Instantaneous as defined above or, Rolling average as defined in 40 CFR 266.102(e)(6)(ii). 

 2. AWFCO: Automatic Waste Feed Cutoff.  For AWFCOs indicated by "Y", the Permit Limit in the table triggers an AWFCO.  During the Trial Burn phase, 
AWFCOs will be as necessary to ensure protection of human health and the environment. 

 3. The respective specific gravity and constituent concentration of each stream associated with a volumetric rate must be known to determine the 
mass feed rate 
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Table V.I.8 - Principal Organic Hazardous Constituents

List the wastes for which the trial burn demonstration will be made and the principal organic 
hazardous constituents in each waste.

Waste Principal Organic Hazardous Constituents 

HCN, byproduct Hydrogen Cyanide Hydrogen Cyanide (HCN)
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FIGURES  

Figure V.A.1  Site Location Topographic Map 

Figure V.A.2  Location of 100-Year Floodplain 

Figure V.A.3  Land Use in Vicinity of Ascend Chocolate Bayou Plant  

Figure V.A.4 Wind Rose Map 

Figure V.A.5 Site Legal Boundaries Map 

Figure V.A.6 Location of Hazardous Waste Management Units 

Figure V.A.7  Stormwater Drainage Patterns and Location of Injection Wells 

Figure V.A.8 Location of Monitoring and Recovery Wells 

Figure V.A.9  Location of Water Wells 

Figure V.A.10a Overall Plan Sanitary Sewers 

Figure V.A.10b Piping Plan Sanitary Sewer Line 

Figure V.A.10c Sanitary Sewer Lift Station #1 Overflow 

Figure V.A.10d Waste Water Sewer Mains Non-Manufacturing Areas 

Figure V.A.11  Monitoring Well Network and 2023 Groundwater Flow Directions:  Closed 
Landfill (Permit Unit No. 1) 

Figure V.A.12 Monitoring Well Network and 2023 Groundwater Flow Directions:  Active 
Landfill (Permit Unit No. 2) 

Figure V.A.13 Monitoring Well Network for New Landfill (Permit Unit No. 16) 

Figure V.A.14 Location of Permit Unit 03 (Closed IWPF Surface Impoundments) and 
Layout of Groundwater Corrective Action Monitoring System 

Figure V.A.15 Location of Unit A and Layout of Groundwater Corrective Action Monitoring 
System 

Figure V.A.16 Location of Unit C and Layout of Groundwater Corrective Action Monitoring 
System 

Figure V.A.17  Location of Unit I and Layout of Groundwater Corrective Action Monitoring 
System 

Figure V.A.18  Location of Unit J and Layout of Groundwater Corrective Action Monitoring 
System 

Figure V.A.19  Location of Unit 2 and Layout of Groundwater Corrective Action Monitoring 
System 
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FIGURES  

Figure V.A.20  Geologic Cross-Section West-East: Closed Landfill (Permit Unit No. 1) 

Figure V.A.21  Geologic Cross-Section South-North: Closed Landfill (Permit Unit No. 1) 

Figure V.A.22  Geologic Cross-Section West-East: Active Landfill (Permit Unit No. 2) 

Figure V.A.23  Geologic Cross-Section North-South: Active Landfill (Permit Unit No. 2) 

Figure V.A.24  Hydrogeologic Dip Cross-Section:  A-A’ 

Figure V.A.25   Hydrogeologic Strike Cross-Section:  B-B’ 

Figure V.A.26  Structure Map, Base of the Chicot Aquifer  

Figure V.A.27   Structure Map, Base of the Evangeline Aquifer 

Figure V.A.28  Structure Contour of the Base of the Jasper Aquifer 

Figure V.A.29  Potentiometric Surface Contour of GWBU: 9 January 2023 

Figure V.A.30  Potentiometric Surface Contour of GWBU: 17 July 2023 
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1)  Well location information provided by Banks
     Environmental Data, May 17, 2024. Well information
     provided in Attachment C.7.
2)  Background Imagery: Provided by ArcGIS Map Services,
     World Street Map, 4/26/2017,
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1.  Projected Coordinate System:  NAD 1983, State Plane Texas South Central 4204 (ft).
2.  Background Imagery: USGS Topo Maps (Map Service) represents U.S. Geological Survey Map, Mustang Bayou, Texas
     (1974) and Hoskins Mound, Texas (1974); Quadrangle: 7.5 minute.
3.  Boundaries and roads from the 1992 basemap may not match the locations physically observed on the land surface,
     as roads and surfaces may have not been accurately surveyed in 1992 or those features may have changed over time.
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Therefore, the 21 March 2013 Engineering Report and supporting documentation are submitted 
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1.0 DESCRIPTION OF OUTDOOR CONTAINER STORAGE AREA 
 
The Outdoor Container Storage Area (Permit Unit 13) provides storage of containerized 
wastes retained for time periods greater than 90 days on the Ascend Chocolate Bayou 
facility.  Design, construction, and operating specifications for this unit have been 
developed in accordance with requirements specified in 40 CFR 264.170-.179. 
 
1.1 General Description 
 
The Outdoor Container Storage Area is located in the central portion of the 
manufacturing area of the facility (see Attachment C.1).  Design and operating 
information for the unit is summarized on Table V.B, and a plan view of the vicinity of the 
Outdoor Container Storage Area is provided on Figure V.2.1. 
 
The area allocated for storage encompasses an approximate 206-ft by 178-ft area 
having a surface cover of crushed rock, shell, or similar material (see Figure V.2.1).  The 
Outdoor Container Storage Area is permitted for a maximum capacity of approximately 
1,500 tons of waste solids.  The Outdoor Container Storage Area is used solely for the 
storage of containerized wastes containing no free liquids.  Waste is managed in roll-off 
boxes, drums, overpacks, pails, or other suitable containers. 
 
Container usage conforms to the requirements of 40 CFR 264.171-.173.  In order to 
accommodate unrestricted movement of emergency equipment, a minimum aisle 
spacing of 30 inches is maintained.  This minimum aisle spacing is also sufficient to 
provide access for placing, moving, and inspecting containers stored in the unit.  No 
containers are stacked more than two units high. 
 
1.2 Secondary Containment 
 
The Outdoor Container Storage Area is used for storage of containerized wastes with no 
free liquids.  Consequently, no secondary containment is required per 40 CFR 
264.175(c)(1).  The site is sloped to drain water away from the areas of container 
storage, thereby preventing stormwater accumulation in the unit. 
 
 
2.0 HAZARDOUS WASTES MANAGED 
 
2.1 Types of Wastes Managed 
 
The Outdoor Container Storage Area is used only for storage of containerized 
radioactive mixed wastes and EPA hazardous waste (i.e., spent carbon, centrifuged 
process cake, and catalyst sludge).  If necessary, prior to placement in the unit, solids 
and sludges are dewatered in order to pass the Paint Filter Liquids Test (i.e., EPA 
Method 9095).  Section IV:  Waste Analysis Plan provides additional details concerning 
the wastes generated at Ascend Chocolate Bayou. 
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2.2 Ignitable and/or Reactive Wastes 
 
All waste streams managed in the unit are neither ignitable nor reactive; therefore, no 
potential exists for ignitability or reaction with other material or wastes. 
 
2.3 Incompatible Wastes 
 
The wastes to be stored in the Outdoor Container Storage Area (i.e., spent carbon, 
centrifuged process cake, and dewatered sludge) are not incompatible, as determined 
using the system presented in Section IV:  Waste Analysis Plan. 
 
 
3.0 CONTAINER STORAGE AREA OPERATING PROCEDURES 
 
3.1 Container Design and Management Practices 
 
Per requirements at 40 CFR 264.171-.172, hazardous wastes are stored only in 
containers that are in good condition and constructed of materials that are both 
compatible and non-reactive with the wastes being stored.  Waste materials are 
promptly removed from any container found to exhibit severe rusting, visually apparent 
flaws, or leaks.  If any such defect is observed, the waste is transferred to an acceptable 
container meeting the requirements of 40 CFR 264.171 and .172, or managed in another 
manner in accordance with applicable regulations (e.g., placed within an overpack 
drum). 
 
In order to minimize the volume of disposed materials and maximize the use of 
resources, containers are re-used after reconditioning.  The reconditioning process 
involves the following three-step process:  i) removing waste from the container, 
ii) rinsing three times with a solution capable of dissolving the waste residue, and 
iii) inspecting to ensure that the reconditioned container remains adequate to contain the 
waste, as described above.  Rinsate is collected for subsequent disposal in a permitted 
on-site injection well or off-site facility. 
 
3.2 Waste Transfer Procedures 
 
In accordance with practices outlined at 40 CFR 264.173, containers remain closed 
during storage except during the addition or removal of wastes.  Wastes may be added 
to or removed from the container storage area by transferring closed drums, roll-off 
boxes, or other containers via truck, forklift, or other suitable vehicle.  Alternatively, 
wastes held in another receptacle (e.g., a drum or smaller container) may be transferred 
by backhoe, shovel, trowel, or other suitable means to a container in the unit.  At all 
times, containers are handled with sufficient care to prevent rupture or damage which 
could result in waste release. 
 
3.3 Air Emissions 
 
The Outdoor Container Storage Area is used only for the management of radioactive 
mixed waste (i.e., spent carbon, centrifuged process cake, and catalyst sludge) in 
accordance with all applicable regulations under the authority of the Atomic Energy Act 
and the Nuclear Waste Policy Act.  Consequently, the unit is not subject to the 
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requirements of air emissions standards for containers per 40 CFR 264.1080(b)(6).  In 
addition, process knowledge and analysis of the non-radioactive portion of the waste in 
accordance with 40 CFR 264.1083(a)(1) indicate that the volatile organic component of 
the waste is less than 500 ppmw at the point of waste origination.  Therefore, no 
additional air permitting is required. 
 
3.4 Control of Run-On and Run-Off 
 
As shown on Figure V.2.1, the pad on which containers are stored is constructed such 
that elevations range from 14.5 to 17 ft mean sea level (MSL).  The ground surface of 
the unit slopes in a general west-southwest direction (plant datum) at a rate of 1 to 2%, 
and stormwater drains to a trench at the western boundary of the unit.  No wastes 
containing free liquids are stored in this unit; therefore, no secondary containment is 
required. 
 
3.5 Flood Protection 
 
Per 30 TAC 335.204(a)(1), hazardous waste storage facilities located in the 100-yr 
floodplain must be designed, constructed, operated, and maintained to prevent physical 
transport of any hazardous waste by a 100-yr flood event.  As discussed in Section II of 
this Application, the elevation of the 100-yr flood at the Outdoor Container Storage area 
is 16 ft MSL.  Ground surface elevations in this unit range from 14.5 to 17 ft MSL (see 
Figures V.2.1 and V.2.2).  Therefore, maximum standing water depths of approximately 
1.5 could be expected during a 100-yr flood. 
 
Areas of the 100-yr floodplain subject to a coastal flood with velocity hazard from wave 
action are designated as Zone VE on Figure II.1.  Only a small area in the extreme 
southwest portion of the Ascend Chocolate Bayou Plant lies within the portion of the 
100-yr floodplain subject to wave action during a flood, and no hazardous waste 
management units are located within this area.  Therefore, no storm surge will be 
predicted for the Outdoor Container Storage Area in the event of a 100-yr flood event. 
 
3.5.1 Planned Procedures 
 
Protective measures will be taken at the Outdoor Container Storage Area to prevent 
transport of hazardous waste or damage to containers from floating debris.  Such 
actions will be taken if National Weather Service predictions indicate that a hurricane 
has a greater than 50% probability of impacting the Chocolate Bayou Plant.  Based upon 
the time allotted and the types of containers present in the unit at the time of the flood, 
one or more procedures will be implemented, as follows: 
 
• Empty Containers:  Waste will be removed and disposed in a permitted on-site or off-

site hazardous waste disposal facility.  After being cleaned as described in 
Section 3.1 above, empty containers will be retained on site. 

 
• Elevate Containers:  Containers will be raised to an elevation higher than the 

expected maximum flood stage by one of the following methods:  i) by placing on a 
clean, empty, overturned roll-off bin, pallet, or other structure having sufficient 
strength to support the weight of the containers and included waste, or ii) by moving 
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to the northeast portion of the unit having an elevation of greater than the predicted 
100-yr flood (see Figure V.2.1). 

 
• Fill Containers:  Calculations indicate that roll-off bins filled with a minimal amount of 

dewatered sludge will be sufficiently heavy to resist floating during a 100-yr flood (see 
Appendix V.2.1).  If a flood is predicted when roll-off bins containing dewatered sludge 
are stored in the unit, Ascend will verify that each roll-off box contains the minimum 
mass of sludge to prevent floating. 

 
3.5.2 Resources 
 
As an active chemical manufacturing facility, the Chocolate Bayou Facility maintains a 
varied roster of personnel available to move containers in the event of predicted 
flooding.  Similarly, the facility maintains a large pool of vehicles suitable for moving 
containers, such as forklifts, truck-mounted cranes, drum-movers, etc. 
 
3.5.3 Potential for Accidental Discharges 
 
The potential for accidental discharges during movement of waste prior to flooding are 
negligible.  Containers will be moved without opening the containers or removing the 
waste by means of equipment with sufficient strength and maneuverability to transfer the 
waste without mishap. 
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1.0 DESCRIPTION OF CONTAINER STORAGE AREA 

The Outdoor Container Storage Area 2 (Permit Unit 23) will provide storage of containerized 
wastes retained for time periods greater than 90 days on the Ascend Chocolate Bayou facility.  
Currently, the unit is a less than 90-day container storage area listed on the facility’s Notice of 
Registration (NOR) as NOR Unit 114.  Design, construction, and operating specifications for this 
unit have been developed in accordance with requirements specified in 40 CFR 264.170-.179. 

1.1 General Description 

The Outdoor Container Storage Area 2 is located in the southern portion of the manufacturing 
area of the facility (see Figure V.A.6).  Design and operating information for the unit is summarized 
on Table V.B, and a plan view of the vicinity of the Outdoor Container Storage Area 2 is provided 
on Figure V.B.2.1. 

The area allocated for storage encompasses an approximate 323-ft by 182-ft area having a 
surface cover of crushed rock, shell, or similar material (see Figure V.B.2.1).  The Outdoor 
Container Storage Area 2 is permitted for a maximum capacity of approximately 370 tons of waste 
solids.  The Outdoor Container Storage Area 2 is and will be used solely for the storage of 
containerized wastes containing no free liquids.  Waste is managed in roll-off boxes, but can also 
include totes, drums, or other suitable containers. 

Container usage conforms to the requirements of 40 CFR 264.171-.173.  In order to 
accommodate unrestricted movement of emergency equipment, a minimum aisle spacing of 30 
inches between containers is maintained.  This minimum aisle spacing is also sufficient to provide 
access for placing, moving, and inspecting containers stored in the unit.  No containers are 
stacked more than two units high. 

1.2 Secondary Containment (264.175) 

The Outdoor Container Storage Area 2 is used for storage of containerized wastes with no free 
liquids.  Consequently, no secondary containment is required per 40 CFR 264.175(c)(1).  The site 
is sloped to drain water away from the areas of container storage, thereby preventing stormwater 
accumulation in the unit. 

2.0 HAZARDOUS WASTES MANAGED 

2.1 Types of Wastes Managed 

The Outdoor Container Storage Area 2 is used only for storage of containerized radioactive mixed 
wastes and EPA hazardous waste (i.e., spent carbon, centrifuged process cake, and catalyst 
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sludge).  If necessary, prior to placement in the unit, solids and sludges are dewatered in order to 
pass the Paint Filter Liquids Test (i.e., EPA Method 9095).  The Waste Analysis Plan in Part B, 
Section IV of this permit application provides additional details concerning the wastes generated 
at Ascend Chocolate Bayou. 

2.2 Ignitable and/or Reactive Wastes (264.176) 

Waste streams managed in the unit are neither ignitable nor reactive; therefore, no potential exists 
for ignitability or reaction with other material or wastes. 

2.3 Incompatible Wastes (264.177) 

The wastes to be stored in the Outdoor Container Storage Area 2 (i.e., spent carbon, centrifuged 
process cake, and dewatered sludge) are not incompatible, as determined using the system 
presented in Waste Analysis Plan in Part B, Section IV of this permit application.  

3.0 CONTAINER STORAGE AREA OPERATING PROCEDURES 

3.1 Container Design and Management Practices (264.171 and 264.172) 

Per requirements at 40 CFR 264.171-.172, hazardous wastes are stored only in containers that 
are in good condition and constructed of materials that are both compatible and non-reactive with 
the wastes being stored.  Waste materials are promptly removed from any container found to 
exhibit severe rusting, visually apparent flaws, or leaks.  If any such defect is observed, the waste 
is transferred to an acceptable container meeting the requirements of 40 CFR 264.171 and 
264.172 or managed in another manner in accordance with applicable regulations (e.g., placed 
within an overpack drum). 

In order to minimize the volume of disposed materials and maximize the use of resources, 
containers are re-used after reconditioning.  The reconditioning process involves the following 
three-step process:  i) removing waste from the container, ii) rinsing three times with a solution 
capable of dissolving the waste residue, and iii) inspecting to ensure that the reconditioned 
container remains adequate to contain the waste, as described above.  Rinsate is collected for 
subsequent disposal in a permitted on-site injection well or off-site facility. 

3.2 Waste Transfer Procedures (264.173) 

In accordance with practices outlined at 40 CFR 264.173, containers remain closed during 
storage except during the addition or removal of wastes.  Wastes may be added to or removed 
from the container storage area by transferring closed drums, roll-off boxes, or other containers 
via truck, forklift, or other suitable vehicle.  Alternatively, wastes held in another receptacle (e.g., 
a drum or smaller container) may be transferred by backhoe, shovel, trowel, or other suitable 
means to a container in the unit.  At all times, containers are handled with sufficient care to prevent 
rupture or damage which could result in waste release. 

3.3 Air Emissions 

The Outdoor Container Storage Area 2 is used only for the management of radioactive mixed 
waste (i.e., spent carbon, centrifuged process cake, and catalyst sludge) in accordance with all 
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applicable regulations under the authority of the Atomic Energy Act and the Nuclear Waste Policy 
Act.  Consequently, the unit is not subject to the requirements of air emissions standards for 
containers per 40 CFR 264.1080(b)(6).  In addition, process knowledge and analysis of the non-
radioactive portion of the waste in accordance with 40 CFR 264.1083(a)(1) indicate that the 
volatile organic component of the waste is less than 500 ppmw at the point of waste origination.  
Therefore, no additional air permitting is required. 

3.4 Control of Run-On and Run-Off 

As shown on Figure V.B.2.1, the pad on which containers are stored is constructed such that 
elevations are approximately 14 ft mean sea level (MSL).  The ground surface of the unit slopes 
in a general plant west to east direction at a rate of approximately 1 to 2%, and stormwater drains 
to a ditch along the eastern boundary of the unit.  No wastes containing free liquids are stored in 
this unit; therefore, no secondary containment is required. 

3.5 Flood Protection 

Per 30 TAC 335.204(a)(1), hazardous waste storage facilities located in the 100-yr floodplain 
must be designed, constructed, operated, and maintained to prevent physical transport of any 
hazardous waste by a 100-yr flood event.  As discussed in Part B, Section II of this permit renewal 
application, the elevation of the 100-yr flood at the Outdoor Container Storage Area 2 is 
approximately 13 ft MSL.  Ground surface elevations in this unit are approximately 14 ft MSL.  
Therefore, it is estimated that Outdoor Container Storage Area 2 is above the 100-yr flood plain.  
As discussed in Section 3.5.1, additional precautions will be taken to prevent transport of 
hazardous waste or damage to containers from floating debris, if a significant weather event and 
potential flooding are imminent. 

Areas of the 100-yr floodplain subject to a coastal flood with velocity hazard from wave action are 
designated as Zone VE on Figure V.A.2.  No portion of Outdoor Container Storage Area 2 is 
located in Zone VE, and therefore, no storm surge will be predicted in the event of a 100-yr flood 
event. 

3.5.1 Planned Procedures 

Protective measures will be taken at the Outdoor Container Storage Area 2 to prevent transport 
of hazardous waste or damage to containers from floating debris.  Such actions will be taken if 
National Weather Service predictions indicate that a hurricane has a greater than 50% probability 
of impacting the Ascend Chocolate Bayou Plant.  Based upon the time allotted and the types of 
containers present in the unit at the time of the flood, one or more procedures will be implemented, 
as follows: 

• Empty Containers:  Waste will be removed and disposed in a permitted on-site or off-site 
hazardous waste disposal facility.  After being cleaned as described in Section 3.1 above, 
empty containers will be retained on site. 

• Elevate Containers:  Containers will be raised to an elevation higher than the expected 
maximum flood stage by placing on a clean, empty, overturned roll-off bin, pallet, or other 
structure having sufficient strength to support the weight of the containers and included 
waste. 
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3.5.2 Resources 

As an active chemical manufacturing facility, the Chocolate Bayou Facility maintains a varied 
roster of personnel available to move containers in the event of predicted flooding.  Similarly, the 
facility maintains a large pool of vehicles suitable for moving containers, such as forklifts, truck-
mounted cranes, drum-movers, etc. 

3.5.3 Potential for Accidental Discharges 

The potential for accidental discharges during movement of waste prior to flooding are negligible.  
Containers will be moved without opening the containers or removing the waste by means of 
equipment with sufficient strength and maneuverability to transfer the waste without mishap. 

3.6 Inspections (264.174) 

Ascend will inspect the Outdoor Container Storage Area 2 in accordance with the schedule listed 
in Table III.D (see Section III of Part B application).  Ascend will look for leaking containers and 
for deterioration of containers and the containment system caused by corrosion or other factors.  
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Part B, Section V:  Appendix V.C.1 – 
Engineering Report for IWPF Tanks 

Note:  There were no changes to the Engineering Report for IWPF Tanks, originally issued 31 
December 2009 and last modified with a Class 1 Permit Modification on 7 April 2023.  Therefore, 
the 7 April 2023 Engineering Report and supporting documentation are submitted as is. 
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1.0 DESCRIPTION OF IWPF TANKS (PERMIT UNITS 08 AND 09) 
 
Injection Well Pretreatment Facility (IWPF) Tanks (Permit Units 08 and 09) are located in 
the south central portion of the manufacturing area of the Ascend Chocolate Bayou facility 
(see Attachment C.6 and Figure V.4.1). 
 
The tanks and ancillary equipment are designed to provide processing for wastewater and 
solids which accumulate in the tanks.  Wastewater processing is conducted on an on-
going basis and may include one or more of the following:  pH adjustment, dissolved 
oxygen reduction, solids removal, oil separation, and flow surge equalization prior to 
disposal via permitted injection well.  Treatment of sludge and solids which accumulate in 
the tanks is conducted on an as-needed basis at an approximate frequency of 8 to 12 
years.  Solids are then removed and further treated to meet Land Disposal Restrictions 
under 40 CFR 268 prior to disposal. 
 
The tank system consists of two carbon steel, floating-roof tanks and appurtenances, 
designed for collection and pretreatment of process wastewater and storm water prior to 
disposal in the on-site permitted injection well system (see Figure V.4.2).  Each of the two 
tanks measures approximately 82 ft in diameter and has an approximate 34-ft high 
straight-sided shell, corresponding to a total liquid height of 30 ft.  Both tanks are located 
within a single concrete secondary containment area having an approximate 4-ft high, 
reinforced concrete, secondary containment perimeter dike.  Both tanks were designed 
and field-constructed with external floating roofs, internal and external cathodic protection, 
internal coating, integral flexible membrane liners for leak detection, reinforced concrete 
ringwall foundations, and level alarms. 
 
Fluids pretreated in the IWPF tanks are disposed in the on-site injection well network.  
Successful operation of the injection well system has included monitoring for oil, solids, 
pH, temperature, total suspended solids, and specific gravity to ensure that properties of 
disposed fluids are within permit specified limits. 
 
 
2.0 HAZARDOUS WASTES MANAGED IN THE IWPF TANK SYSTEM 
 
2.1 Wastes Managed 
 
Wastes managed in the IWPF Tanks are shown on Table V.C.  The IWPF Tanks are used 
for management and storage of organic and inorganic liquids such as process 
wastewaters, storm water, recovered groundwater, and landfill leachate prior to disposal 
via permitted injection well.  The IWPF Tanks are also used for the storage and processing 
of hazardous waste sludge.  In this application, Section IV:  Waste Analysis Plan provides 
additional details concerning the wastes generated at Ascend Chocolate Bayou. 
 
2.2 Ignitable and/or Reactive Wastes 
 
Process wastewaters are treated in Elementary Neutralization Units (ENUs), Totally 
Enclosed Treatment Facilities (TETFs), or other similar treatment units prior to entering 
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the IWPF tank system.  Further wastewater processing upon entering the IWPF system 
involves oil/water separation, pH adjustment, and/or solids separation. This additional 
processing is conducted to meet the operating requirements for the injection wells.  Thus, 
liquids managed in the tanks do not meet the definition of ignitable or reactive wastes as 
defined in 40 CFR 261.21 or .23, respectively. 
 
2.3 Incompatible Wastes 
 
Determination of waste compatibility is based upon the procedure presented in 
Section IV - Waste Analysis Plan.  In order to prevent potential adverse reactions or 
releases, unit operating procedures require that all newly generated wastes are evaluated 
to determine compatibility with existing wastes.  If a new waste is determined to be 
incompatible with existing wastes managed in the unit, the waste will not be managed in 
the IWPF Tank system. 
 
 
3.0 CONSTRUCTION DETAILS OF THE IWPF TANK SYSTEM 
 
In accordance with requirements of 40 CFR 264.192, design of the IWPF Tanks was 
completed and certified by an independent registered professional engineer (Pilko, 1993a; 
1993b).  Tanks and ancillary equipment were installed in accordance with standard 
engineering practices for quality control and testing.  The tank collection and discharge 
piping system are supported by structural steel and/or reinforced concrete supports 
located at appropriate intervals per code specifications. 
 
Ancillary piping is steel with welded, flanged connections and tie-downs designed to 
accommodate possible expansion and contraction.  The IWPF Tanks are equipped with a 
two part corrosion protection system consisting of the following:  i) application of a 
vaporized corrosion inhibitor, and ii) on-going electrical resistance monitoring.  The design 
specifications and installation details for the system are described in Attachment V.4.1 - 
Corrosion Protection System for IWPF Tanks 332T1-1 and 332T1-2.   
 
The construction and installation of IWPF Tanks 332T1-1 and 332T1-2 was  monitored by 
a qualified independent registered engineer, and certified in accordance with the 
specifications of 40 CFR 264.192(b)-(g), as adopted by the TNRCC per 30 TAC 
335.152(a)(8).  The certification submitted on 23 August 1994, is included as 
Appendix V.4.1.  An integrity assessment was completed for each of the tanks in early 
2009 in order to verify the suitability of the tanks for storage of hazardous waste sludge 
(See Appendix V.4.5). 
 
Ascend proposes to change the primary seal for the floating roof of IWPF Tank 332T1-1 
(Permit Unit 08), which was originally designed and constructed with a log seal.  As 
detailed in Appendix V.4.9, the new proposed seal is a mechanical seal designed in 
accordance with API Standard 650.  Replacement of the log seal with a mechanical seal 
represents an equal or better modification to the tank.  As documented in Appendix V.4.9, 
replacement of the seal will be completed in general accordance with API Standard 653, 
and the tank will remain in-service during replacement.  Procedures for seal replacement, 
including personal protective equipment (PPE) requirements, are included in Appendix 
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V.4.9.  During seal replacement, Ascend will continue to inspect the tank and conduct 
routine operation and maintenance in accordance with Table III-D of this Part B 
application.  Upon replacement of the seal, a report certifying the modification will be 
sealed by a registered Professional Engineer licensed in the State of Texas, and the report 
will be submitted to TCEQ. 
 
 
4.0 OPERATING PROCEDURES FOR THE IWPF TANK SYSTEM 
 
4.1 Waste Flow Description 
 
Operation of the IWPF tank system conforms to requirements referenced in 40 CFR 
264.194.  An engineering flow diagram for the IWPF tank system is provided on 
Figure V.4.3.  Wastewater is pumped to IWPF Tanks 332T1-1 and 332T1-2 by means of 
a network of pressure piping connected to ancillary tanks and process units.  Prior to 
receipt, wastewater received by the IWPF system is pretreated to remove solids and 
reduce organic concentrations.  The IWPF Tanks provide composition and flow 
equalization for the various waste streams received prior to disposal in the on-site 
permitted injection well.  Before entering the IWPF Tanks, the waste streams undergo pH 
adjustment, oxygen concentration reduction, addition of corrosion inhibitors, and solids 
removal. 
 
4.2 Solids Handling 
 
Wastewater streams entering the tank system are subject to primary solids removal steps 
to minimize the rate of solids accumulation in the IWPF Tanks.  Solids may be removed, 
stored, or treated within either of the tanks.  However, over time solids may accumulate in 
the tanks; therefore, treatment of sludge and solids which accumulate in the tanks is 
conducted on an as-needed basis at an approximate frequency of 8 to 12 years.  Sludge 
and solids processing involves i) addition of caustic to remove cyanide and ii) addition of 
coagulant to promote solid-liquid separation.  Solids are then removed and further treated 
to meet Land Disposal Restrictions specified in 40 CFR 268 prior to disposal in a permitted 
off-site or on-site hazardous waste disposal unit. 
 
4.3 Prevention of Releases 
 
In order to prevent corrosion, rupture, leak, or other failure of the IWPF Tanks and ancillary 
equipment, materials of construction have been selected to be compatible with the 
hazardous wastewaters managed.  A hazard operability analysis (HAZOP) was conducted 
prior to placing the tanks in service to review safety aspects of the system design and 
operation. 
 
Overflows are prevented by normal operation of the tanks with sufficient freeboard above 
the fluid level in the tanks.  The normal operating capacity of each tank is approximately 
16%.  Levels are monitored electronically via the plant Distribution Control System (DCS).  
Two inlet valves maintained in the open position direct flow to the IWPF Tanks.  A gauge 
on the side of each tank provides a local means of reading the level.   
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Two tank outlet nozzles feed a common header for each tank before reaching the remote-
operated shut off valves.  The valves may be shutoff locally at the secondary containment 
dike wall or via DCS.  Closing the two solenoid valves isolates the associated tank from 
the rest of the system. 
 
Owing to the importance of level control to tank operation, three alarms are continuously 
monitored via DCS, as follows:   high-high level, high level, and low level.  Overtopping of 
the tanks is prevented by means of level alarms installed in each tank.  Controls and 
practices to prevent overfilling of the IWPF Tanks include a high-level alarm at the 85% 
full level (approximately 25 ft elevation), a second alarm at the 90% full level 
(approximately 26 ft elevation), and a backup alarm at the 90% full level.  Redundant local 
level indicators serve as a backup.  Liquid level is displayed locally at the tank and 
remotely in the control room and alarms are audible and visual.  The tanks are monitored 
routinely by operators at least once a day per 40 CFR 264.195. 
 
4.4 Containment and Detection of Releases 
 
All ancillary equipment (i.e., piping, pumps, valves, etc.) associated with the tank system 
is either located within the secondary containment area described above or meets the 
requirements of 40 CFR 264.193(f). 
 
In order to prevent the release of hazardous waste or hazardous constituents to the 
environment, secondary containment for the IWPF tank system was constructed in 
accordance with the requirements of 40 CFR 264.193.  Available information for the 
secondary containment and leak detection systems is provided in Appendices V.4.3 and 
V.4.4.  The secondary containment consists of an approximate 4-ft high concrete wall on 
a concrete base.  The secondary containment was placed on a foundation/base capable 
of preventing failure due to settlement, compression, or uplift resistance to pressure 
gradients above and below the system. 
 
The capacity of the secondary containment is sufficient to contain the complete volume of 
one tank plus the precipitation from a 25-year, 24-hour storm event (i.e., a 10 inch rainfall 
at this geographical location).  See Appendix V.4.4 for a calculation of secondary 
containment capacity.  The secondary containment walls and concrete base are lined with 
a waterproof coating compatible with all wastes expected to be handled in the tanks per 
40 CFR 264.193(c)(1). 
 
The leak-detection system has been designed and is operated to detect the failure of the 
primary containment structure or the presence of any release of hazardous waste or 
accumulated liquid in the secondary containment system within 24 hours per 40 CFR 
264.193(c)(3).  Each IWPF tank has been constructed on a leak detection system having 
the following components:  i) a base of compacted backfill, ii) a synthetic liner, and iii) a 
layer of permeable fill containing perforated pipes connected to the secondary 
containment area.  Should a leak occur in the base of a tank, fluids would drain through 
the permeable fill layer to the perforated pipes, through the concrete ringwall foundation, 
and into the secondary containment area. 
 



 
GSI Job No. 6193  
 

 
Ascend Performance Materials Texas Inc. 5 Attachment V.4 
Alvin, Texas  Hazardous Waste Permit Renewal Application 
Hazardous Waste Permit No. 50159  Issued:  31 December 2009 
  Revised:  7 April 2023, Rev. 4 
 

Fluids from releases or precipitation drain to a sump in the unit for collection and removal.  
In the event of a release or leak from the system, fluids are pumped back into the tanks 
after the leak or cause of release has been corrected.  Alternatively, fluids may be 
managed by vacuum truck or similar means of conveyance to a permitted on-site or off-
site treatment or disposal facility. 
 
4.5 Spill Response 
 
Provisions of 40 CFR 264.196 specify response activities to be conducted in the event of 
a release from a tank system.  Upon identifying a release from the tank system to the 
secondary containment, Ascend will implement response actions, which may include the 
following, as appropriate: 
 
• Flow Cessation:  The flow of hazardous waste into the tanks or secondary containment 

area will be stopped immediately upon noticing the release. 
 
• Waste Removal:  Waste will be removed to prevent further release to the environment 

and to facilitate inspection and repair of the tank system.  Spilled or leaked waste and 
accumulated precipitation will be removed from the secondary containment system 
within 24 hours per 40 CFR 264.193(c)(4).  If necessary, Ascend will document site 
conditions or other factors that preclude immediate waste removal and then complete 
waste removal within the earliest practicable time.  Wastewater collected within the 
secondary containment area will also be removed to prevent adverse impacts to human 
health or environmental resources.  A visual inspection will be conducted to identify 
affected soils.  Ascend will take actions as necessary to prevent further migration of the 
release to soils and will remove and properly dispose any affected soils. 

 
• Notifications:  Specific actions to be taken for reporting releases from tank systems will 

be conducted in accordance with 40 CFR 264.196(d). 
 
• Return to Service:  If the integrity of the system has not been damaged, the tank system 

will be returned to service after wastes are removed and repairs completed per 40 CFR 
264.196(e).  If major repairs are required, the tank system will be certified per 40 CFR 
264.196(f) prior to returning the unit to service. 

 
4.6 Air Emissions from the IWPF Tank System 
 
The IWPF Tanks are equipped with external floating roofs that comply with air emission 
standards referenced in 40 CFR 264 Subpart CC.  Openings in the roof (e.g., sample 
wells, cathodic protection nozzles, and access hatches) are closed when not in use.  The 
external roof floats on the wastewater contained within the tank.  Monitoring and inspection 
of equipment installed to control air emissions is conducted in accordance to requirements 
of 40 CFR 264.1088.  Additional information regarding air emissions is provided in 
Section X of this application. 
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4.7 Emergency Shutdown of Electrical Systems 
 
Emergency shutdown of the electrically operated pumps, instrumentation, and equipment 
associated with the IWPF Tanks is conducted as follows: 
 
• Shutdown:  Electrically operated equipment is designed to shut down in a fail-safe 

mode.  Thus, in the event of a power failure, all processes shut down in a manner that 
isolates potentially hazardous materials from personnel and the environment.  In 
addition, automatic control valves on the inlet and outlet of each IWPF Tank can be 
automatically closed either i) remotely from the Control Room by the Board Processor 
via the DCS or ii) locally in the field.  The outlet pumps connected to the IWPF Tanks 
(i.e., 332P1-1 and 332P1-2) have field mounted start-stop switches that can be 
activated in the event of an emergency. 

 
• Restart:  The reason for emergency shutdown is thoroughly investigated prior to 

restarting electrically powered equipment.  Any necessary repairs or replacements are 
completed before placing the equipment back in service.  Corrective action may include 
service, repair, or replacement of instruments and equipment, as required.  Valves and 
pumps can be restarted either remotely via the DCS in the Control Room or locally in 
the field. 
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I, Elaine A. Higgins, a registered professional engineer in the State of Texas, certify that 
modification has been completed to the corrosion protection system for Tanks 331T1-2 
and 331T1-2 (Notice of Registration Units 50 and 60; Permit Units 08 and 09) at the 
Ascend Performance Materials Texas Inc. facility located in Alvin, Texas.  This certification 
is based on the following information: 
 
i) Implementation report for the new corrosion protection system prepared by Zerust Oil 

& Gas and issued 16 November 2018; 
ii) A site visit conducted by GSI Environmental Inc. personnel on 17 June 2019; 
iii) The Engineering Report for IWPF Tanks issued as part of the Hazardous Waste Permit 

Renewal Application issued 6 February 2012; and 
iv) The Certification of RCRA Tank Installation for Tanks 332T1-1 and 332T1-2 issued 23 

August 1994 and included in the the Hazardous Waste Permit Renewal Application 
issued 31 December 2009. 

 
I further certify that, based on the information reviewed, modification of said facility 
component has been performed in accordance and compliance with good engineering 
practices and the general specifications of Hazardous Waste Permit No. 50189. 
 
 

 

 
 

 28 June 2019 
Elaine A. Higgins, P.E. 
State of Texas Registration No. 85482 
GSI Environmental Inc. 
Registered Engineering Firm No. F-01198 
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1.0 BASIS FOR CERTIFICATION 
 
1.1 General Background 
 
GSI Environmental Inc. (GSI) has reviewed available information regarding modification 
to the corrosion protection system for IWPF Tanks 331T1-1 and 332T1-2 on the Ascend 
Performance Materials Texas Inc. facility in Alvin, Texas.  The original cathodic protection 
system installed in 1994 has been replaced by the application of a corrosion inhibitor and 
electrical resistance monitoring in November 2016.  Information regarding the modification 
has been reviewed to confirm compliance with applicable provisions of 40 CFR 
264.192(a),(f) as adopted by the TCEQ per 30 TAC 335.152(a)(8). 
 
As attested in this report, assessment of the corrosion protection system installed at the 
IWPF Tanks has found that the system has been installed in accordance with good 
engineering practices and consistent with the requirements under 40 CFR 264.192(f) and 
Provision II.A.6 of Hazardous Waste Permit No. 50189 issued 2 February 2015.  This 
document reviews relevant design and installation procedures and provides certification 
of compliance with applicable standards. 
 
1.2 Information Reviewed 
 
Evaluation of the tank system design and installation has been based upon information 
derived from the following sources: 
 
i) Implementation report for the new corrosion protection system prepared by Zerust Oil 

& Gas and issued 16 November 2018; 
ii) A site visit conducted by GSI Environmental Inc. personnel on 17 June 2019; 
iii) The Engineering Report for IWPF Tanks issued as part of the Hazardous Waste Permit 

Renewal Application issued 6 February 2012; and 
iv) The Certification of RCRA Tank Installation for Tanks 332T1-1 and 332T1-2 issued 23 

August 1994. 
 
 
2.0 DESIGN AND INSTALLATION OF IWPF TANKS 332T1-1 AND 332T1-2 
 
2.1 Tank System Construction 
 
Injection Well Pretreatment Facility (IWPF) Tanks 332T1-1 and 332T1-2 (Permit Units 08 
and 09) are located in the south central portion of the manufacturing area of the Ascend 
Chocolate Bayou facility (see Figure 1).   
 
IWPF Tanks 332T1-1 and 332T1-2 were constructed in accordance with the plans and 
specifications provided in the Engineering Report provided in the Hazardous Waste Permit 
Renewal Application (Ascend, 2012), which included the original construction certification 
report (GSI, 1994) and a Class 2 Permit Modification Application for the storage of sludge 
in the tanks (Ascend, 2009). 
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The tank system consists of two carbon steel, floating-roof tanks and appurtenances, 
designed for collection and pretreatment of process wastewater and stormwater prior to 
disposal in the on-site permitted injection well system (see Figure 2).  Each of the two 
tanks measures approximately 82 ft in diameter with an approximate 34-ft high straight-
sided shell, corresponding to a total liquid height of 30 ft.  Both tanks are located within a 
single concrete secondary containment area having an approximate 4-ft high, reinforced 
concrete, secondary containment perimeter dike.  Both tanks were designed and field-
constructed with external floating roofs, internal and external cathodic protection, internal 
coating, integral flexible membrane liners for leak detection, reinforced concrete ringwall 
foundations, and level alarms. 
 
2.2 Wastes Managed in IWPF Tanks 332T1-1 and 332T1-2 
 
The IWPF Tanks are used for management and storage of organic and inorganic liquids 
such as process wastewaters, stormwater, recovered groundwater, and landfill leachate 
prior to disposal via the on-site injection well system.  The IWPF Tanks are also permitted 
for the storage of hazardous waste sludge.  Thus, liquids managed in the tanks do not 
meet the definition of ignitable or reactive wastes as defined in 40 CFR 261.21 or 261.23, 
respectively.  In addition, incompatible wastes are not managed in the tanks (Ascend, 
2012). 
 
 
3.0 TANK SYSTEM MODIFICATIONS:  CORROSION PROTECTION SYSTEM 
 
3.1 Original Corrosion Protection System  
 
During construction of the tanks in 1993-1994, the IWPF Tanks were equipped with a 
corrosion protection system as required by (40 CFR 164.192(a)(3)).  The system entailed 
a cathodic protection system which included the following components:  i) internally 
suspended sacrificial anodes to protect the tank interior surfaces, ii) external sacrificial 
anodes connected to the tank bottom, and iii) electrical isolation of all tank nozzles and 
flanges.  Both the internal and external cathodic protection systems were equipped with 
appropriate wiring and access nozzles to facilitate periodic testing with reference 
electrodes (Ascend, 2012).   
 
3.2 Replacement Corrosion Protection System 
 
3.2.1 System Overview 
 
In mid-November 2018, the cathodic protection system was replaced with a two part 
system consisting of the following:  i) application of a vaporized corrosion inhibitor, and 
ii) on-going electrical resistance monitoring.  The design specifications and installation 
details for the system are described below. 
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3.2.2 Installation Oversight 
 
Proper installation of the system was supervised by an independent corrosion expert, Alex 
Roytman, Senior Manager of Field Implementation Services for Zerust Oil & Gas (Zerust), 
as required by 40 CFR 264.192(f).  Work was performed by Matcor, Inc., of Houston, 
Texas.  The Zerust Tank Projects' Field Implementation Report is provided in Appendix A. 
 
3.2.3 Vaporized Corrosion Inhibitor 
 
In order to provide protection against corrosion to the underside of the tanks, a vaporized 
corrosion inhibitor (VCI) was injected via existing 1.25-in diameter leak detection ports in 
the concrete ringwall at the edge of each tank.  In order to complete the injection, 1-in 
diameter PVC pipes were fitted through each port and assembled with fittings to facilitate 
connection to the injection equipment.  A photograph of a typical injection port is shown in 
Appendix B.  Connections used for the injection are provided in Appendix C 
 
As the VCI traveled through the sand beneath each tank, the organic fraction of the VCI 
volatilized and adhered to the base of each tank to form a protective coating.  The coating 
neutralizes anodic and cathodic sites, thereby interrupting the electrochemical reactions 
that promote corrosion. 
 
The VCI was injected as a slurry composed of water and Zerion® FVS-B15 from batch 
number 066652-3 (see Appendix D).  The slurry was mixed at the ratio of 300 gallons of 
water to 105 kg of Zerion®.  The total volume of slurry for each tank was divided into two 
portions so that 150 gallons of slurry was injected into each of two ports at each tank (see 
Appendix A for additional details). 
 
3.2.4 Corrosion Monitoring System 
 
In order to monitor the corrosivity of the soil beneath the tank, and the ongoing potential 
for corrosion of the tank, electrical resistance (ER) probes were installed.  Two model 
CT20 cylindrical-style probes were installed via existing ports in the ringwall of each tank 
and terminated in an enclosure mounted on the ringwall (see the photographs in 
Appendix B).  Appendix E provides additional information on the probes and Appendix F 
depicts the ER probe fittings. 
 
To ensure that probes had not been damaged in transit or installation, initial resistance 
readings measured after manufacture were compared to measurements in the field.  The 
initial readings are stamped into a metal tag at the end of the probe for future reference.  
The readings recorded on 16 November 2018 will serve as a baseline for comparison to 
future readings (see Appendix A). 
 
After installation, Zerust recommends that readings from the ER probes be recorded on a 
monthly basis and evaluated to determine the corrosivity of the soil beneath the tanks and 
the associated rate of corrosion that would occur in the absence of the VCI. 
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4.0 RECORD KEEPING (40 CFR 164.192(g)) 
 
This written assessment and certification will be maintained on file at the facility as 
required under 40 CFR 264.192(g). 
 
 
5.0 REFERENCES 
 
Ascend, 2009.  RCRA Class 2 Permit Modification, Ascend Performance Materials LLC, 

Alvin, Texas, RCRA Permit No. HW-50189-000, 3 March 2009. 
Ascend, 2012.  RCRA Permit Renewal Application, Ascend Performance Materials LLC, 

Alvin, Texas, RCRA Permit No. HW-50189-000, 6 February 2012. 
GSI, 1994.  Certification of RCRA Tank Installation, Tanks 332T1-1 and 332T1-2, Injection 

Well Pretreatment Facility, Monsanto Company, Alvin, Texas. 
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FIGURES 

 
Figure 1 Location of Hazardous Waste Management Units 
Figure 2 Site Plan:  IWPF Tanks 
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TANK PROJECTS’ FIELD IMPLEMENTATION REPORT 
ZERUST®1 OIL & GAS, “NORTHERN TECHNOLOGIES INTERNATIONAL CORPORATION®” (NTIC) 

SECTION I – CLIENT & SITE DETAILS 

Client/Customer: Ascend® 

Contractor: Matcor, Inc.® 

Site Location: Chocolate Bayou, Texas 

Vessel ID: TK 332T1-1/TK332T1-2 

SITE VISIT / INSPECTION DATES 

Date of Site Arrival: 11/13/2018 

Date of Site Departure: 11/16/2018 

Date of Report: 11/16/2018 

WEATHER & ENVIRONMENTAL CONDITIONS 

Temperature Humidity Precipitation 

34°-56° F 70% Clouds with Occasional Light Showers 

Safety Req.s: Basic Plus®, Ascend Site Specific (07ASCSO), ECU Site Orientation (07APMECU) 

SECTION II – PROJECT CONTACTS 

NAME POSITION COMPANY CONTACT 

Jason Merchant Project Manager Ascend 832.492.5460 

Jeff Dornak Sr. Project Manager Matcor 
  

281.793.9327 

Mike Harris Field Engineer Matcor 
  

281.902.6700 

Atreyu Stratula Field Engineer Matcor 
  

346.201.8330 

Alex Roytman Manager, Field Impl. Services Zerust Oil & Gas   

SECTION III – VESSEL INFORMATION 

Ensure to note locations of all defects, anchor bolts and other obstructions, locations of all 

temperature readings, and locations of all leak detection ports, sumps, etc. on the vessel 

schematic diagram provided on the last page of this report. 

Vessel Construction: Carbon Steel On-Grade 

What is the foundation media?    ☐ Sand/Soil    ☐ Concrete/Limestone   ☒ Other: Pea Gravel 

                                                 
1 2018 Northern Technologies International Corporation (NTIC). All rights reserved. NTIC owns multiple registered trademarks in the US and 

other parts of the world including, but not limited to, NTI®, Zerust®, Zerion®, Autofog®, Flange Saver®, Activpak®, Cor-Tab®, and “Yellow”. 
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Level of Foundation Saturation:          ☐ None or N/A           ☒ Low           ☐ High 

Is there a concrete ring wall present?          ☒ Yes           ☐ No 

Ringwall Dimensions: 6” Concrete Ring  

Is the ring wall in a suitable condition for this application?          ☒ Yes           ☐ No 

Is there a chime seal present?          ☒ Yes           ☐ No 

Is the chime seal in suitable condition for this application?          ☒ Yes           ☐ No 

Is there an HDPE (or Similar) Liner?          ☒ Yes           ☐ No 

Is the liner in suitable condition for this application?          ☒ Yes           ☐ No 

Other Notes on the Tank Chime Area: The chime was sealed by the client prior to project. 

Tank Operation & Temperature Readings:   90° F 

What is the operation of the tank?          ☒ In-Service           ☐ Out-of-Service 

Are there LD ports available through the tank ring wall?          ☒ Yes           ☐ No 

Quantity of LD Ports Available: (5 ea) on Tank 332T1-1 and (6 ea) on Tank 332T1-2 

Construction Medium of LD Port(s): HDPE  

Size of LD Port(s): 1.25” 

LD Port Depths Under Tank Floor Plates: 1” PVC pipes were installed through exsisting LD 

ports up to 4 feet. 

Are there any sumps present?          ☐ Yes           ☐ No           ☒ Unknown 

Is there a CP system present?          ☐ Yes           ☒ No 

Is the CP system active?          ☐ Yes           ☒ No 

SECTION IV – IDS DESIGN DETAILS 

“INHIBITOR DELIVERY SYSTEM” (IDS)  

Ensure to note all locations of floor ports, LD injection ports, IDS PVC pipe segments, etc. on 

the vessel schematic diagram provided on the last page of this report. 

☐ Chime Ring Dry IDS           ☐ Chime Ring Injection IDS           ☐ Drip Tube IDS 

☐ Dry Tube IDS           ☐ Internal Flood IDS           ☒ Underside Injection IDS       ☐ Other: 
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IDS MONITORING SYSTEM  

Ensure to note all locations of installed ER probes and/or corrosion monitoring coupon 

assemblies on the vessel schematic diagram provided on the last page of this report. 

☒ “Electrical Resistance” (ER) Probes          ☐ Corrosion Monitoring Coupon Assemblies 

☒ ER Probe Data Logger          ☐ Other: 

Manufacturer 

Metal Samples® 

Metal Samples 

Metal Samples 

Metal Samples 

Metal Samples 

Equipment Type 

Data Logger 

ER Probe 

ER Probe 

ER Probe 

ER Probe 

Model Name 

0500 

CT-20 

CT-20 

CT-20 

CT-20 

Serial/ID # 

N/A 

39339 

39336 

39359 

39361 

SECTION V – INSTALLATION DETAILS 

IDS SOLUTION INSTALLATION  

Ensure to note all locations of leak detection ports, totes, hoses, manifolds, etc. on the vessel 

schematic diagram provided on the last page of this report. 

Equipment Used in the Installation of the IDS Solution: 

☒ Totes/Drums        ☒ Low-Pressure Pump        ☒ Garden Hoses w/Fittings    ☐ Scaffolding           

☒ Steel Fish Tape        ☐ Core Drilling Equipment    ☐ PVC Cement & Primer      ☐ Other: 

Corrosion Inhibitor Batch Information: 

Corrosion Inhibitor Product 

Zerion® FVS-B15 

Batch # 

066652-3 

Location of Leak Detection Ports Used for Slurry Injection: Reference Drawing 

Were LD ports confirmed useable for slurry injection?          ☒ Yes           ☐ No 

Were PVC pipes fitted through existing LD ports for slurry injection?       ☒ Yes           ☐ No 

Lengths of IDS PVC Pipe System Segments Installed per LD Port: 5 feet 

Corrosion Inhibitor Slurry Injection Information: 
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Tank Port #/ID Injection # Zerion FVS Quantity Water Volume 

TK 332T1-1 

TK 332T1-1 

 

Northwest 

South 

TOTALS: 

1 

2 

2 Injections 

~52.5-kg (3.5 Pails) 

~52.5-kg (3.5 Pails) 

~105-kg (7 Pails) 

~150-gallons 

~150-gallons 

~300-gallons 

TK 332T1-2 

TK 332T1-2 

Southwest 

South 

TOTALS: 

1 

2 

2 Injections 

~52.5-kg (3.5 Pails) 

~52.5-kg (3.5 Pails) 

~105-kg (7 Pails) 

~150-gallons 

~150-gallons 

~300-gallons 

IDS MONITORING SYSTEM INSTALLATION  

Equipment Used in the Installation of the IDS Monitoring System:        ☐ Trowels/Shovels           

☐ Core Drilling Equipment           ☒ PVC Cement & Primer   ☒ Other: Drill, Saw, Generator 

ER Probes Details (Reference Drawing for Locations): 

Tank ER Probe Serial/ID # Port #/ID Installation Depth 

TK 332T1-1 

TK 332T1-1 

TK 332T1-2 

TK 332T1-2 

39336 

39339 

39361 

39359 

Southeast 

Southwest 

East Port 

West Port 

~3-Feet 

~3-Feet 

~3-Feet 

~3-Feet 

Were ER probes installed directly into the tank foundation?          ☒ Yes           ☐ No 

Were ER probes verified in acceptable/working condition?          ☒ Yes           ☐ No 

Was ER probe data logger verified in acceptable/working condition?          ☒ Yes           ☐ No 

Were ER probe enclosures used to secure cables/isolate system?          ☒ Yes           ☐ No 

ER Probe Serial/ID # 

Check Value 

(From Tag) 

Initial Reading 

(From Tag) Recorded Reading 

39336 

39339 

39359 

39361 

782 

784 

780 

781 

109 

83 

92 

106 

110 

86 

94 

93 
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SECTION VI – CONCLUSION & RECOMMENDATIONS 

Both storage tanks are located inside of a concrete pit. The HDPE membrane is fused 

throughout the entire pit. There were some leaks noticed from under the HDPE membrane 

during the injection process. Zerust needed to confirm that this membrane is present under the 

tank as well as under the dike area. After reviewing the drawings and discussing with project 

managers, the decision was made to proceed with injection as planned. A total of about 300-

gallons of inhibitor slurry was injected under each tank for an average slurry concentration of 

~9%. PVC pipes for ER probe installation were perforated on-site and installed into the gravel 

through 1.25” leak detection pipes. The ends of these pipes were fitted with enclosures to 

secure the cables. The project went smooth according to on-site personnel and the slurry 

injection and ER probe installation was completed in one (1) day. All ER probe readings were 

taken on-site and data has been provided in this report. It is recommended that monthly ER 

probe readings be recorded and sent to Zerust Oil & Gas for further analysis. Contact a Zerust 

Oil & Gas representative with any questions regarding this report. 

SECTION VII – VESSEL SCHEMATIC 

 

Zerust Oil & Gas Representative PRINTED NAME: Alex Roytman 

Zerust Oil & Gas Representative SIGNATURE: AR 

Submission DATE: 11/19/2018 
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Note: Photographs taken by GSI personnel on 17 June 2019. 
 
Ascend Performance Materials Texas Inc. B-1 Appendix B:  Photographic Documentation 
Alvin, Texas  Certification of RCRA Tank System Modification 
Hazardous Waste Permit No. 50159  Corrosion Protection for IWPF Tanks 
  Issued:  27 June 2019 Draft 

 
Southwest port through ringwall foundation of IWPF Tank 332T1-2 used for injection of 

vaporized corrosion inhibitor (typical of all injection ports). 

 
 

Electrical Resistance Probes on IWPF Tank 332T1-1. 

   
  Serial/ID # 39336 Southeast Port Serial/ID # 39339 Southwest Port 
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Note: Photographs taken by GSI personnel on 17 June 2019. 
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Alvin, Texas  Certification of RCRA Tank System Modification 
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  Issued:  27 June 2019 Draft 

Electrical Resistance Probes on IWPF Tank 332T1-2. 

   
  Serial/ID # 39361 East Port Serial/ID # 39359 West Port 

 
Electrical Resistance Probes on IWPF Tank 332T1-2. 

 
Close-up showing probe information. 
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INJECTION PORT FITTINGS KIT

REVISION No. 0 REVISION DATE 08.21.2017

THIS DRAWING IS COPYRIGHT OF ZERUST OIL AND GAS. 

THE INFORMATION CONTAINED IN THIS DRAWING IS THE 

SOLE PROPERTY OF ZERUST OIL AND GAS. IT MAY NOT BE 

COPIED, REPRODUCED OR USED IN WHOLE OR IN PART IN 

ANY WAY WITHOUT THE WRITTEN PERMISSION OF 

ZERUST OIL AND GAS. THIS IS A ZERUST SUGGESTED 

APPROACH TO BE VERIFIED BY CLIENT PROFESSIONAL 

ENGINEERS. USE OF THIS DESIGNIS ONLY PERMITTED 

FOR THE SPECIFIC PURPOSE FOR WHICH IT WAS ISSUED 

BY ZERUST OIL AND GAS. PLEASE CHECK THAT YOU ARE 

WORKING WITH THE MOST RECENT VERSION OF THIS 

DOCUMENT. IT IS THE RESPONSIBILITY OF THE 

INSTALLATION CONTRACTOR TO ENSURE INSTALLATION 

OF TH EITEM(S) IN THIS DRAWING ARE INSTALLED TO THE 

APPROPRIATE APPLICATION SPECIFICATIONS. ZERUST 

OIL AND GAS IS NOT RESPONSIBLE FOR ASSOCIATED 

SYSTEM(S) BEING INSTALLED INCORRECTLY OR 

UNSAFELY. COPYRIGHT © 2016.

NORTHERN TECHNOLOGIES INTERNATIONAL CORPORATION

NTIC PART No. 1040-0101

DRAWING NOT TO SCALE
AUTHOR: AJP

DRAWING No. ZP043.02.02
ALL DIMENSIONS IN INCHES 

(UNLESS OTHERWISE 

SPECIFIED).

***MEASUREMENTS ARE FOR 

REFERENCE

A* B** C D

E

ITEM

A1

ITEM DESCRIPTION
McMASTER-

CARR ITEM #

4880K73

4880K75

4880K76

4880K83

A2

A3

A4

 PVC Straight Connector,

 1 Socket-Connect Female (1 EA)

 PVC Straight Connector,

 1-½ Socket-Connect Female (1 EA)

 PVC Straight Connector,

 2 Socket-Connect Female (1 EA)

 PVC Hex Adapter, 1 Socket Female

 x 1 NPT Female (1 EA)

ITEM ITEM DESCRIPTION
McMASTER-

CARR ITEM #
ITEM ITEM DESCRIPTION

McMASTER-

CARR ITEM #

A5

A6

B1

B2

B3

C

D

E

4880K85
 PVC Hex Adapter, 1-½ Socket

 Female x 1-½ NPT Female (1 EA)

4880K86

4880K315

4880K333

4880K337

9173K34

9848K24

4591K12

 PVC Hex Adapter, 2 Socket Female

 x 2 NPT Female (1 EA)

 PVC Hex Bushing Adapter, 1 Socket

 Male x ¾ Socket Female (1 EA)

 PVC Hex Bushing Adapter, 1-½ 

 Socket Male x ¾ Socket Female (1 EA)

 PVC Hex Bushing Adapter, 2 Socket

 Male x ¾ Socket Female (1 EA)

 PVC Pipe Nipple, Threaded on One

 End, 3/4 NPT, 2" Length (1 EA)

 PVC Ball Valve, ¾ NPT Female x ¾”

 GHT Male (1 EA)

 Pipe Thread Sealant Tape,

 1/2" Wide x 16 Yard Length (1 EA)

*OPTIONS FOR PART “A” INCLUDE 

THE FOLLOWING ITEMS:

A1

A2

A4

A5

A6A3

**OPTIONS FOR PART “B” INCLUDE 

THE FOLLOWING ITEMS:

B1

B2

B3

NTIC ITEM #

1020-0060

1020-0061

1020-0062

1020-0063

1020-0064

NTIC ITEM #

1020-0060

1020-0061

1020-0062

1020-0063

1020-0064

NTIC ITEM #

1020-0070

1020-0071
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MULTI-PHASE CORROSION INHIBITOR FOR INDUSTRIAL APPLICATIONS

Zerion  
  FVS

The Zerust Solution
Zerust Zerion FVS is a versatile new corrosion inhibitor specifically designed to protect ferrous 
metals in aggressive corrosion environments where there is the possibility of the accumulation of 
water, moisture and/or water ingress. FVS provides unique dual action corrosion protection. This 
new dimension of effectiveness makes FVS the best in class in the market today. 

Zerion FVS’s two forms of protection: 
1. Vapor Corrosion Inhibitors (VCIs) to protect the interiors of “air space” voids and  exposed metal 
surfaces on welded joints, in crevices, at coating holidays, etc. 
2. Soluble Corrosion Inhibitors (SCIs) that mitigate corrosion from moisture accumulation or the 
ingress of water. 

This combination penetrates gaps and interstices inside of enclosed voids to provide comprehen-
sive coverage. 

Applications
Zerion FVS is a highly cost-effective corrosion mitigation solution for difficult to protect spaces. Some key applications include the following:

WWW.ZERUST-OILGAS.COM

CREDENTIALS

MEMBERSHIPS

Zerust Flange Saver®
Zerust ReCAST-R™

2012: Winner of the MP
Readers’ Choice NACE 

Corrosion Innovation of the 
Year award

40+ years of experience in 
corrosion prevention.

Client support in 50+ 
countries.

Chair key task group at 
NACE International.

Zerion FVS Powder Protects Ferrous 
Metals.

Aboveground Storage Tank (AST) Soil Side Bottoms (SSB):
Zerion FVS has been used in multiple tank soil side bottom installations. It provides superior protection to ex-
posed steel in vapor spaces and crevices under the tank bottoms and in situations when there is ingress of water 
into the tank foundation space. FVS can be diluted with water and injected into sand/soil base or introduced as a 
powder during tank construction or bottom plate refurbishment. Even for tanks with concrete pad foundations, 
FVS in slurry form can be introduced into the spaces between the plates and the concrete to provide corrosion 
protection. Zerust has also pioneered a VCI Ring system using FVS if there is no liquid injection. This VCI Ring sys-
tem is recommended for all SSB installations. 

Protection of Voids/Enclosures:
The Zerion FVS VCI chemistry actively protects exposed steel from corrosion in large volume voids and enclosures. 
There are multiple delivery mechanisms and product packages that can be adapted to the geometry of the struc-
ture being protected. When it is possible for the void to be hermetically sealed, a one-time introduction of FVS 
can provide protection for up to 2 years. 

Hydrostatic Testing:
Add Zerion FVS to hydrostatic testing water to provide excellent protection to exposed steel surfaces. In addition 
to the SCI protection, the VCI evolves to protect any air pockets or hidden voids. FVS is versatile and compatible 
with a variety of water profiles and works best with DI, RO or potable water with less than 150 ppm of chlorine. 

OIL & GAS
WORLDWIDE CORROSION SOLUTIONS

®



WWW.ZERUST-OILGAS.COM

Warranty and Disclaimer Information:
We guarantee our products conform to documented quality specifications. Product information subject to change without notice. 
We make no warranty of any kind expressed or implied as to the effects of use (including, but not limited to, damage or injury). 
Before use, Buyer/User shall determine suitability of the product for its intended use, and Buyer/User assumes all risk and liability in 
connection there with.  All statements, technical information and recommendations contained herein are based on testing and ex-
periences NTIC believes to be reliable, but the accuracy or completeness thereof is not guaranteed. Buyer/User agrees that, if product 
proves to be defective, Seller’s obligation shall be to replace or refund the purchase price of such product at Buyer’s option. Seller 
shall not be liable in tort or contract for any loss or damage, incidental or consequential. See www.zerust.com/warranty

©2018 Northern Technologies International Corporation (NTIC). All Rights Reserved. NTIC owns multiple registered trademarks in 
the US and other parts of the world including, but not limited to NTI®, ZERUST®, ZERION® , AUTOFOG®, FLANGE SAVER®, ACTIVPAK®, 
COR-TAB®, and the Color “Yellow”.

Benefits
Easy-to-use and versatile system.

Corrosion protection for voids and interstic-
es that are impossible to protect with other 
methods.

VCIs offer non-permanent corrosion protec-
tion at the molecular level that is a more 
cost-effective and eco-friendly alternative to 
replacing corroded parts.

May be combined with simple monitoring 
procedures to ensure effectiveness of the 
solution.

Protection for tank bottom plates and welds 
with little to no surface preparation.

For tank SSB application, it may be used 
independently  or in conjunction with 
cathodic protection.

Vapor action ensures uniform distribution 
within the tank bottom.

Product Use
The ready-to-use mesh sleeves are primarily meant for dry VCI application where there is also a risk 
of water ingress. The vapor space protection volume is provided in the table below. For aggressive 
environments with 1 ppm or higher level of acidic gases, Zerion FVS should be used in combina-
tion with Zerion AutoFog®. In the event of water ingress/accumulation, FVS will dissolve out of the 
packaging and neutralize the threat up to the volume of water indicated in the usage table.

For use of Zerion FVS as a water diluted solution for hydro static testing or for tank SSB protection, 
it is recommended you contact Zerust Oil & Gas for technical support and sizing recommenda-
tions. 

FVS does not contain phosphates and is readily compatible with most industrial water treatment 
processes. Dispose of in accordance with local and national regulations.

Product Properties
Appearance: Off-white powder

Packaging: Mesh Sleeve, pail or drum

Safety & Handling
Avoid contact with eyes and skin through 
use of safety glasses and gloves

If dust is generated ensure adequate ventila-
tion or use dust mask to prevent inhalation

See Safety Data Sheet (SDS) for more infor-
mation

Storage
Shelf life is 36 months

Store in a sealed container in a dry, ventilat-
ed warehouse at temperatures below 70oC 

Product Sizes & Specifications

Order Specifications
Please contact your sales representative for the correct product for your application.

* Volume of protection is limited to 1 m radius from the mesh sleeve.
** Best performance is obtained with DI, RO or potable water with a chloride level less than 150 ppm

Duration of Protection
Zerust® Zerion® FVS ready-to-use mesh sleeves typically provide 1-2 years of corrosion protection 
depending on how well the enclosure is sealed.

FVS mesh sleeves used in tank chime ring seals typically provide 1-2 years of corrosion protection 
depending on the integrity of the chime seal. Longer protection is possible with replenishment of 
the inhibitor.

When FVS is introduced into a tank SSB environment, either mixed in as a powder in the sand/soil 
or injected as concentrated slurry, the typical duration of protection is 5-10 years before inhibitor 
replenishment is required. The replenishment can be tied into periodic monitoring and mainte-
nance of the effectiveness of the solution. 

OIL & GAS
WORLDWIDE CORROSION SOLUTIONS
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Electrical Resistance Monitoring 

(ER) Introduction

The electrical resistance (ER) technique is an “on-line” method of monitoring the rate of corrosion 
and the extent of total metal loss for any metallic equipment or structure. The ER technique  
measures the effects of both the electrochemical and the mechanical components of corrosion  
such as erosion or cavitation. It is the only on-line, instrumented technique applicable to virtually  
all types of corrosive environments.

Although universally applicable, the ER method is uniquely suited to corrosive environments having 
either poor or non-continuous electrolytes such as vapors, gases, soils, “wet” hydro-carbons, and 
nonaqueous liquids. Examples of situations where the ER approach is useful are:

	 •	 Oil/gas production and transmission systems
	 •	 Refinery/petrochemical process streams
	 •	 External surfaces of buried pipelines
	 •	 Feedwater systems
	 •	 Flue gas stacks
	 •	 Architectural structures

An ER monitoring system consists of an instrument connected to a probe. The instrument may be 
permanently installed to provide continuous information, or may be portable to gather periodic data 
from a number of locations. The probe is equipped with a sensing element having a composition 
similar to that of the process equipment of interest.

Principles of Operation

The electrical resistance of a metal or alloy element is given by: 

     	

where:
	 L	 =	 Element length
	 A	 =	 Cross sectional area
	 r	 =	 Specific resistance

Reduction (metal loss) in the element’s cross section due to corrosion will be accompanied by a  
proportionate increase in the element’s electrical resistance.

Practical measurement is achieved using ER probes equipped with an element that is freely 
“exposed” to the corrosive fluid, and a “reference” element sealed within the probe body. Measure-
ment of the resistance ratio of the exposed to reference element is made as shown in Figure 1.

R = r • L
A



Since temperature changes effect the resistance of both the exposed and reference element equally, 
measuring the resistance ratio minimizes the influence of changes in the ambient temperature. There-
fore, any net change in the resistance ratio is solely attributable to metal loss from the exposed  
element once temperature equilibrium is established.

All standard Metal Samples ER probes incorporate a third element called the “check” element.  
Because the check element is also sealed within the probe body, the ratio of its resistance to that  
of the reference element should remain unchanged. Any significant change in this ratio indicates  
a loss of probe integrity.

Measurement of the ER probe may either be taken periodically using a portable instrument, or on a 
continuous basis using a permanently installed unit. In either case, Metal Samples ER instruments 
will produce a linearized signal which is proportional to the metal loss of the exposed element. The 
rate of change in the instrument output is a measure of the corrosion rate. Continuously monitored 
data is usually transmitted to a computer/data-logger and treated to give direct corrosion rate  
information. Manual graphing techniques are usually used to derive corrosion rate from periodically 
obtained data as illustrated in Figure 2.

ER - 2

Figure 1: Probe / Instrument

Figure 2. Graph plotting measurement versus time to derive corrosion rate.
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Wire loop elements are the most common element available.  This type of element has high sensitiv-
ity and low susceptibility to system noise, making it a good choice for most monitoring installations. 
Wire loops are generally glass-sealed into an endcap which is then welded to the probe body.  The 
glass seal, which is chemically inert in most environments and has a good pressure and tempera-
ture rating, makes a good choice for most applications.  Alloys commonly glass sealed are Carbon 
Steel, AISI 304 and 316 stainless steels. Where glass may be susceptible to corrosion problems, 
Tefon®-sealed elements are also available.  Probes with wire loop elements are normally equipped 
with a flow deflector (or velocity shield) to protect the element from floating debris in the piping 
system.

Tube loop elements are recommended where high sensitivity is required to rapidly detect low  
corrosion rates.  Tube loop elements are manufactured from a small bore, hollow tube formed into 
the above loop configuration. Carbon Steel is the alloy most commonly used.  Tube loops sealed into 
the probe by a Teflon® pressure seal are also available.  Probes using the tubular loop element can be 
equipped with a flow deflector to minimize possible distortion in fast flowing systems.

Strip loop elements are similar to the wire and tube loop configurations.  The strip loop is a flat  
element formed in a loop geometry.  The strip loop may be glass or epoxy sealed into the endcap  
depending on the required application.  The strip loop is a very sensitive element. Strip loops are 
very fragile and should only be considered for very low flow applications.  

ER Sensing Elements
Sensing elements are available in a variety of geometric configurations, thicknesses, and alloy 
materials. Available element types are shown in Figure 3.

Figure 3: ER Sensing Elements
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Cylindrical elements are manufactured by welding a reference tube inside of a tube element.  
This element has an all welded construction which is then welded to the probe body. Because of 
this element’s all welded construction, exotic alloy elements can be produced relatively easily.  This 
probe is ideally suited to harsh environments including high velocity and high temperature systems, 
or anywhere a glass-sealed element is not an option.

Spiral loop elements consist of a thin strip of metal formed on an inert base. The element is partic-
ularly rugged and ideal for high-flow regimens. Its comparatively high resistance produces a high 
signal-to-noise ratio, which makes the element very sensitive.

Flush mount elements are designed to be mounted flush with the vessel wall.  This element is very 
effective at simulating the true corrosion condition along the interior surfaces of the vessel wall. 
Being flush, this element is not prone to damage in high velocity systems and can be used in pipeline 
systems that are subject to pigging operations.

Surface strip elements for atmospheric probes are thin rectangular elements with a comparatively 
large surface area to allow more representative results in non-homogeneous corrosive environments. 
Strip elements are commonly used in underground probes to monitor the effectiveness of cathodic 
protection currents applied to the external surfaces of buried structures. 

Corrosion Rate Calculation

When measuring the ER probe, the instrument produces a linearized signal (S) that is proportional to 
the exposed element’s total metal loss (M). The true numerical value being a function of the element 
thickness and geometry. In calculating metal loss (M), these geometric and dimensional factors are 
incorporated into the “probe life” (P) (see Table 1), and the metal loss is given by:

	

Metal loss is conventionally expressed in mils (0.001 inches), as is element thickness.

Corrosion rate (C) is derived by:

	

∆T being the lapse time in days between instrument readings S1 and S2.

M =  S x P
1000

C = 
 P x 365 (S2 - S1)

 ∆T x 1000
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Table 1 lists element types, thicknesses, probe life, and identification numbers. For temperature and 
pressure ratings see respective probe data sheets. When selecting an element type for a given appli-
cation, the key parameters (apart from the fundamental constraints of temperature and pressure) in 
obtaining optimum results are response time and required probe life. Element thickness, geometry, 
and anticipated corrosion rate determine both response time and probe life. Response time, defined 
as the minimum time in which a measurable change takes place, governs the speed with which use-
ful results can be obtained. Probe life, or the time required for the effective thickness of the exposed 
element to be consumed, governs the probe replacement schedule.

Table 1. Probe Life and Element ID

Since probe life and response time are directly proportional, element selection is a compromise  
between data frequency and probe replacement frequency. The graphical relationship between  
corrosion rate, probe life, and response time for all elements normally available from Metal  
Samples is shown in Figure 4. 

Element Type Thickness Probe Life Element ID
Wire loop 40 mil

80 mil
10 mil
20 mil

WR40
WR80

Tube loop 4 mil
8 mil

2 mil
4 mil

TU04
TU08

Strip loop 5 mil
10 mil

1.25 mil
2.5 mil

SL05
SL10

Cylindrical 10 mil
20 mil
50 mil

5 mil
10 mil
25 mil

CT10
CT20
CT50

Spiral loop 10 mil
20 mil

5 mil
10 mil

SP10
SP20

Flush (small) 4 mil
8 mil

20 mil

2 mil
4 mil

10 mil

FS04
FS08
FS20

Flush (large) 5 mil
10 mil
20 mil
40 mil

2.5 mil
5 mil

10 mil
20 mil

FL05
FL10
FL20
FL40

Surface Strip 10 mil
20 mil
40 mil

5 mil
10 mil
20 mil

SS10
SS20
SS40
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Figure 4. Element Selection Guide

* Response Time is the minimum time required for a 0.4% (4 probe division) change.
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Probe Features

Metal Samples ER probes are available in a variety of configurations and are discussed in detail in 
later pages of this catalog. The brief summary provided here, gives only a broad overview of probe 
construction.

The standard material of construction for all Metal Samples probe bodies is AISI 316L stainless  
steel which conforms with the ANSI/NACE MR0175/ISO 15156 standard for sour service  
conditions. Other materials may be available for extremely aggressive environments. Contact  
our sales department to discuss alternative options.

The primary pressure sealing mechanism for Metal Samples ER probes is the element seal,  
which varies with the precise element specification. However, all Metal Samples process probes 
incorporate, at the instrument end, a glass-sealed, pressure-rated, electrical connector. The connector 
provides a backup seal should leakage develop in the element seal.

The simplest of all probe body configurations is the fixed version, shown in Figure 5. Typically 
equipped with an NPT pipe plug or flange connection, the fixed probe is screwed or bolted into 
place. Probe installation or removal can only be performed during shut-down, unless the probe is 
installed in a side-stream which may be isolated and depressurized. The frequency of shut-down 
should be a factor in the selection of probe life criteria.

Retractable probes are supplied with a 1-inch FNPT packing gland to allow probe insertion and 
removal through a customer-supplied ball valve, in systems with pressures not exceeding 1500 psi. 
The locking ferrule and an adjustable safety chain prevent the probe from “backing out” in systems 
with high vibration. Metal Samples requires the Easy Tool for probe insertion or retraction in  
systems with pressure over 150 pounds.

Figure 5. Fixed Probe

Wire, Tube or Strip
Loop Element



Retractable probes find wide applications in refinery and petrochemical industries. A typical probe  
is shown in Figure 6.

Retrievable probes are employed in process systems operating at pressures up to 3600 psi. These 
probes must be used in conjunction with specially designed fittings, retrieval tools and service 
valves, all of which are described in the High Pressure Access Systems section. The retrievable  
design is the industry standard for oil production systems. A typical installation is shown in  
Figure 7.

Figure 6. Retractable Probe Figure 7. Retrievable Probe

Cover

HP Hollow Plug 
Assembly

HP Access Fitting

Retrievable ER 
Probe (Shown 
with Velocity 
Shield)

Safety Chain

Packing Gland
Assembly

Bleed Valve
Nipple

Safety Nut
Velocity Shield
(Optional)

1” Full Port
Valve

Probe Adapter

Retractable  
ER Probe

Metal Samples Company 
A Division of Alabama Specialty Products, Inc.
152 Metal Samples Rd., Munford, AL 36268   Phone: (256) 358-4202   Fax: (256) 358-4515
E-mail:  

 Mist Lane, Fulshear, TX 77441   Phone: (832) 451-6825



Model ER0500
Electrical Resistance Probe
Surface Strip Element and Cylindrical Element Types

Specifications:

Model ER0500 corrosion probes are designed for heavy duty service conditions such as under-
ground and structural monitoring of pipelines, vessels, above and below ground storage tanks and 
structures - whether cathodically protected or not. The surface strip element assembly is suited to the 
“construction site” environment.  The cylindrical element is economical and durable.  Its slim profile 
is convenient for locations with restricted access such as concrete bridge structures and other infra-
structure applications.  Both probes provide good sealing of the reference element and the check  
element provides confidence in the continued performance of the corrosion sensor.  Either probe may 
be connected to a cathodically protected structure using the attached grounding lead. This allows the 
probe to measure the effectiveness of the Cathodic Protection (C.P.) System under operating condi-
tions. If left unconnected from the structure, the probe monitors the direct corrosivity of the soil or 
environment. The grounding lead is installed at the connector end, unless otherwise specified. This 
enables connection to the C.P. System to be made as required even after probe installation.

Metal Samples Corrosion Monitoring Systems
A Division of Alabama Specialty Products, Inc.

152 Metal Samples Rd., Munford, AL 36268   Phone: (256) 358-4202   Fax: (256) 358-4515
E-mail:    Internet: www.metalsamples.com 

Houston Office:  6327 Teal Mist Lane, Fulshear, TX 77441   Phone: (832) 451-6825

Surface Strip Element

Cylindrical Element

Surface Strip Cylindrical (Standard) Cylindrical (High-Temp)
Probe Body PVC / Epoxy FRP / Epoxy Stainless Steel

Cable High-Density Polyethylene Jacket 
Rated for Direct Burial Teflon® FEP

Temperature Rating 176°F (80°C) 392°F (200°C)



ER0500 Ordering Information

For alloys, sizes, cable lengths, or other special requirements not listed, contact our sales department.

Note: Not all alloys are available with all element types and seals.
* For CT50 cylindrical elements use alloy code 378 instead of 375. 

** Chemically equivalent to standard pipe-grade carbon steels.

Alloy Chart
Code Description UNS # Code Description UNS #
375* Carbon Steel ** G10100 159 316L SS S31603
538 5Cr 1/2Mo K42544 A12 C276 N10276
541 9Cr 1Mo K90941 602 Alloy 625 N06625
186 410 SS S41000 419 CDA110 C11000
141 304 SS S30400 434 CDA443 C44300

Model
AP Electrical Resistance Probe

Type
40
61
A0

Under ground cylindrical with ground strap
Under ground surface strip with ground strap
High-temperature underground cylindrical with ground strap
Element Thickness

10
20
40
50

10 mil thickness (5 mil useful probe life) - cylindrical or surface strip
20 mil thickness (10 mil useful probe life) - cylindrical or surface strip 
40 mil thickness (20 mil useful probe life) - surface strip only 
50 mil thickness (25 mil useful probe life) - cylindrical only
Element Alloy
XXX Use Code in Alloy Chart

Cable Length
10
20

10 ft. cable
20 ft. cable

AP 61 40 375 20 Example of Probe Ordering #

Installation/Clearance Dimenions:

1.25" (3.18 cm)

2.5" (6.35 cm) Diameter

0.75" (1.9 cm) Diameter

CT10 or CT20 - 13" (33 cm)
CT50 - 19" (48.3 cm)
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ER PROBE ENCLOSURE FITTINGS KIT

REVISION No. 0 REVISION DATE 08.21.2017

THIS DRAWING IS COPYRIGHT OF ZERUST OIL AND GAS. 

THE INFORMATION CONTAINED IN THIS DRAWING IS THE 

SOLE PROPERTY OF ZERUST OIL AND GAS. IT MAY NOT BE 
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OF TH EITEM(S) IN THIS DRAWING ARE INSTALLED TO THE 

APPROPRIATE APPLICATION SPECIFICATIONS. ZERUST 

OIL AND GAS IS NOT RESPONSIBLE FOR ASSOCIATED 

SYSTEM(S) BEING INSTALLED INCORRECTLY OR 

UNSAFELY. COPYRIGHT © 2016.

NORTHERN TECHNOLOGIES INTERNATIONAL CORPORATION

NTIC PART No. 1040-0102

DRAWING NOT TO SCALE
AUTHOR: AJP

DRAWING No. ZP043.02.01
ALL DIMENSIONS IN INCHES 

(UNLESS OTHERWISE 

SPECIFIED).

**MEASUREMENTS ARE FOR 

REFERENCE

*OPTIONS FOR PART “A” INCLUDE 

THE FOLLOWING ITEMS:

A1

A2

A3

A4

A5

A* B C D E F G

H

I

C
J

ITEM

A1

ITEM DESCRIPTION
McMASTER-

CARR ITEM #

4880K338

4880K512

4880K214

4880K216

A2

A3

A4

 PVC Hex Bushing Adapter, 2 Socket

 Male x 1 Socket Female (1 EA)

 PVC Hex Bushing Adapter, 2 Socket

 Male x 1-½ Socket Female (1 EA)

 PVC Hex Bushing Adapter, 2 Socket

 Male x 1 NPT Female (1 EA)

 PVC Hex Bushing Adapter, 2 Socket 

 Male x 1-½ NPT Female (1 EA)

ITEM ITEM DESCRIPTION
McMASTER-

CARR ITEM #
ITEM ITEM DESCRIPTION

McMASTER-

CARR ITEM #

A5

B

C

D

E

F

G

H

I

J

4880K86
 PVC Hex Bushing Adapter, 2 Socket 

 Female x 2 NPT Female (1 EA)

4880K306

48925K96

4880K46

4880K337

9173K34

9848K24

7513K246

4880K66

4591K12

 PVC Union Connector, 2 Pipe Size

 Socket-Connect Female (1 EA)

 PVC Schedule 40, 2 Pipe Size

 (1 EA)

 PVC Tee Connector, 2 Size Socket

 Connect Female (1 EA)

 PVC Hex Bushing Adapter, 2 Socket

 Male x ¾ Socket Female (1 EA)

 PVC Pipe Nipple, Threaded on One

 End, 3/4 NPT, 2" Length (1 EA)

 PVC Ball Valve, ¾ NPT Female x ¾”

 GHT Male (1 EA)

 Conduit Fitting Locknut (1 EA)

 PVC Hex Adapter, 2 Socket Female

 x 2 NPT Male (1 EA)

 Pipe Thread Sealant Tape,

 ½" Wide x 16 Yard Length (1 ROLL)

NTIC 

ITEM #

1020-0073

1020-0074

1020-0075

1020-0076

1020-0065

NTIC 

ITEM #

1020-0077

1020-0081

1020-0078

1020-0068

1020-0069

NTIC 

ITEM #

1020-0070

1020-0080

1020-0079

1020-0071
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This is to certify that the replacement and removal the valves described in this report has 
been completed on the Ascend Performance Materials Texas Inc. facility in Alvin, Texas, 
in accordance with applicable provisions of 40 CFR 264.192(d),(g) and 40 CFR 
264.193(f)(2),(3).  Replacement and removal of the valves has been performed in 
accordance with and in compliance with good engineering practices. 
 
 
 

 

 
 

 28 June 2019 
Elaine A. Higgins, P.E. 
State of Texas Registration No. 85482 
GSI Environmental Inc. 
Registered Engineering Firm No. F-01198 
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1.0 BASIS FOR CERTIFICATION 
 
GSI Environmental Inc. (GSI) has prepared this certification for the replacement and 
removal of valves in hazardous waste service at the Ascend Performance Materials Texas 
Inc. (Ascend).  The valves are installed on piping employed to convey hazardous waste 
within the Environmental Control block and pipeway located to the east of Twelfth Street 
(see Figure 1).  As attested in this assessment, the valves have been found to have 
sufficient structural integrity and are acceptable for piping conveying hazardous waste.   
 
For the purposes of this report, available documentation has been reviewed and a site 
visit conducted by GSI on 19 June 2019 to confirm compliance with applicable provisions 
of 40 CFR 264.192(d),(g) and 40 CFR 264.193(f)(2),(3).  As required under RCRA, proper 
design and installation of piping must be certified in accordance with the specifications of 
40 CFR 264.192(g), as adopted by the TCEQ per 30 TAC 335.152(a)(8).  This document 
reviews relevant design and installation procedures and provides certification of 
compliance with RCRA standards. 
 
Evaluation of the design and installation of the valves has been based upon information 
derived from the following sources:  i) piping and instrumentation diagrams, ii) installation 
reports; iii) photographs of completed work; iv) interviews with Ascend personnel, and v) 
a site visit by GSI.  
 
 
2.0 DESCRIPTION OF HAZARDOUS WASTE PIPING 
 
2.1 Piping Description 
 
The valves reviewed in this report are located on one of two lines.  A 6-in diameter line 
designated 3-336P13 takes the discharge from pressure safety valve PSV-112 to the inlet 
of pump 336P13A (see Figure 2).  An 8-in diameter line designated 1-332T1 runs from 
the Waste EC Cooler to the WP Tanks (see Figure 3).   
 
2.2 Wastes Description 
 
The lines carry wastewater associated with the manufacture of acrylonitrile; therefore, the 
waste has been assigned EPA waste codes K011 and K013.   
 
 
3.0 DESIGN AND INSTALLATION OF RCRA VALVES 
 
3.1 Specifications for Valve Removal and Installation 
 
Modifications consisting of removal or replacement have been made to the valves 
addressed in this report on the two piping lines described above and in accordance with 
Ascend piping material specifications.  Each piping material specification has been 
prepared to provide a standard by which design and installation of piping systems may be 
designed and installed.  For identified applications and particular materials to be 
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conveyed, each piping material specification details the acceptable procedures to be 
employed for installation and inspection as well as standards for the system components 
(i.e., piping, fittings, flanges, gaskets, bolts, and valves).  The piping material specifications 
applicable to the valves addressed in this report are provided in Appendix A.  The 
replacement valve specification is provided in Appendix B. 
 
3.2 Description of Valve Modifications 
 
Based on future needs for flow control as identified by Ascend, valves were either 
i) removed or ii) replaced with a bellows sealed valve.  Valves designated for removal 
located in the main run of piping were replaced with a welded spool.  Smaller valves 
designated for removal and formerly used to bleed or vent the main line were removed 
and a blind flange was installed.  Valves to remain in service were removed and replaced 
with bellows sealed valves.  To facilitate the removal and/or replacement, a temporary 
bypass line was installed so that plant operations could continue relatively uninterrupted.  
A summary of changes to the valves is provided below: 
 

Exhibit 1:  Summary of Valve Modifications 
Tie-In 

Point(s) 
 

Line 
Diameter 

(inch) 
 

Action 
Piping Material 
Specification 

Figure 
Reference 

1 and 2 3-336P13 6 Replaced with spool F2CE1 2 
1 and 2 3-336P13 3/4 Removed and blind 

flange installed 
F2CE1 2 

5 and 6 1-332T1 8 Replaced with spool R2CV1 3 
7 1-332T1 3/4 Removed and blind 

flange installed 
R2CV1 3 

8 1-332T1 3/4 Replaced with bellows 
sealed valve 

R2CV1 3 

9 1-332T1 3/4 Replaced with bellows 
sealed valve 

R2CV1 3 

 
Photographs comparing the valve locations before and after the modifications summarized 
above are provided in Appendix C. 
 
3.3 Quality Control 
 
Available documentation and testing has demonstrated that no leaks are present and the 
piping is suitable for conveying the hazardous wastes to be managed.  Qualifications for 
welders and craft persons are provided in in Appendix D, and inspection reports are 
provided in Appendix E. 
 
3.3.1 Personnel Qualification 
 
Welding was performed by welders qualified in accordance with ASME Section IX as 
documented on the Welder Performance Qualification Reports.  Other associated work 
was performed by craft verified personnel in pipefitting and bull rigging (i.e., using chain 
hoists and other similar devices to drift, upright, and turn loads into and out of engineered 
structures). 
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3.3.2 Inspection 
 
The welded spools and valve replacements were installed in accordance with the 
requirements of 40 CFR 264.193(d).  In order to verify the leak-free condition of the 
installation, welds were testing using radiographic inspection, liquid penetrant, and dye 
penetrant procedures in accordance with procedures specified in ASME Code for 
Pressure Piping B31.1 for Chemical Plant and Petroleum Refinery Piping. 
 
4.0 RECORD KEEPING 
 
This written assessment and certification will be maintained on file at the facility as 
required under 40 CFR 264.192(g). 
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FIGURES 

 
Figure 1 Location of Valve Removal and Replacement 
Figure 2 Valves at Tie-In Locations 1 and 2 
Figure 3 Valves at Tie-In Locations 5-9 
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REMOVAL AND REPLACEMENT

Hazardous Waste Permit No. 50189
Ascend Performance Materials Texas Inc., Alvin, Texas
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1)  Base maps compiled from Solutia drawing 
     No. 340GA2 issued June 4, 1992, and aerial
     photographs obtained from Aerial Viewpoint, Inc.,
     Negative No. 87B-1922, flight date April 1987, and
     Negative No. 2, flight date January 26, 1993.
2)  Locations of valve upgrades and modifications takes
    
    

 from drawing prepared from Hargrove Engineers 
 and Constructors issued 17 January 2019.

3)  Valve locations are approximate.

NOTE:

Tie-in 8:
  3/4-in diameter valve
  replaced with bellows
  sealed valve

Tie-in 9:
  3/4-in diameter valve
  replaced with bellows
  sealed valve

Tie-in 7:
  3/4-in diameter valve
  removed and blind
  flange installed

Tie-in 5 & 6:
  8-in diameter valve
  replaced with spool

Tie-in 1 & 2:
  6-in diameter valve
  replaced with spool;
  3/4-in diameter valve
  removed and blind
  flange installed
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NOTE:  Component descriptions listed in the latest version of this document shall govern when in 

conflict with alternate descriptions associated with this piping material specification. 

 

1. INTRODUCTION 

This piping materials specification describes piping component requirements for piping systems 

for which all of the following apply: 

Fluid Service(s): 25% Caustic not exceeding 140ºF (see note 1) 

Origin: Plant F2CE1 

Using Department(s): All 

Reliability Group: C 

Material: Carbon steel 

Flange Class & Face: Class 150 raised face 

Joints: Buttweld & socketweld 

Sealing Material: PTFE 

Corrosion Allowance: 1/8” 

  

 

2. REFERENCES 

Ascend Enterprise Standards 

P21005 Piping Reliability Group Selection Guide 

P53205 Gaskets 

P53305 Bolting 

P54220 Pipe Line Blinds 

P71100 Fabrication and Examination Specification for ASME B31.3 Metallic Piping 

  

Chocolate Bayou Plant Standards 

MWP-104.0 Pipe Inspection, Testing, and Welding Requirements  

  

Process Industry Practices Standards 

PNF0200 Vent, Drain, and Instrument Connections Index 

  

National Standards 

ASME B31.3 ASME Code for Pressure Piping 

  

 

3. PIPING COMPONENTS 

NPS PIPE (See Note 5) 

1/2 - 1.1/2 size” seamless carbon steel pipe, ASTM A106 Gr. B,  XS wall thickness 

2 - 12 size” seamless carbon steel pipe, ASTM A53 Gr B Type S, STD wall thickness 

  

NPS FITTINGS (See Note 5) 

1/2 - 1.1/2 size” XS wall thickness buttweld carbon steel fitting, ASTM A234 Gr WPB, 

ASME B16.9 

2 - 12 size” STD wall thickness buttweld carbon steel fitting, ASTM A234 Gr WPB, 

ASME B16.9 

  

BR.  NPS BRANCH CONNECTION FITTINGS (See Note 5) 

1/2 - 1.1/2 size” on size” 3000# forged carbon steel sockolet, ASTM A105  MSS SP97 

2 - 6 size” on size” STD bore forged carbon steel weldolet ASTM A105  MSS SP97 
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NPS FLANGES (See Note 5) 

1/2 - 1.1/2 size” class 150  weld neck flange, raised face, XS bore, forged carbon steel, 

ASTM A105, ASME B16.5 

2 - 12 size” class 150  weld neck flange, raised face, STD bore, forged carbon steel, 

ASTM A105, ASME B16.5 

1/2 - 12 size” class 150 blind flange, raised face, forged carbon steel, ASTM A105 ASME 

B16.5 

  

NPS SPECIAL FITTINGS 

1/2 - 12 size” class 150 Figure 8 blind, ASTM A240 TP316, per P54220 

  

 

4. VALVES 

See Chocolate Bayou Valve Index for complete ordering descriptions of valves. 

NPS TAG No. GATE VALVE 

1/2 - 1.1/2 FA44 150# raised face flanged forged steel gate valve 

2 - 12 FA42 150# raised face flanged cast steel gate valve  

1/2 – 12 FA46 (see attachment 1) 

150# raised face flanged carbon steel bellows sealed gate valve 

   

NPS TAG No. GLOBE VALVE 

1/2 - 1.1/2 FB44 150# raised face flanged forged steel globe valve 

2 - 12 FB42 150# raised face flanged cast steel globe valve 

1/2 - 8 FB46 (see attachment 1) 

150# raised face flanged carbon steel bellows sealed globe valve 

   

NPS TAG No. CHECK VALVE 

1/2 - 1.1/2 FC44 150# raised face flanged forged steel lift check valve 

2 - 12 FC41 150# raised face flanged cast steel swing check valve 

   

NPS TAG No. PLUG VALVE 

1/2 - 12 FE41 150# raised face carbon steel sleeve line plug valve 

   

 

5. GASKETS 

NPS GASKET 

1/2 - 12 size” class 150 spiral wound gasket, 316L SS winding, PTFE filler, 316L SS 

inner ring, ASME B16.20, Flexitallic style CGI or Garlock style CD-RWI.  

Flexitallic seating stress shall be nominal 5,000 PSI and the centering ring shall 

be stamped with the numeral “5000”.  Garlock centering ring shall be marked 

“Garlock CD”.  Flexitallic and Garlock centering rings edges shall be striped with 

four light blue stripes adjacent to the standard color code stripes. 
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6. BOLTING 

NPS CONN. STUDS & BOLTS 

All flange pairs size” x length” long alloy continuous threaded stud, ASTM A193 Gr 

B7 with 2 heavy hex nuts, ASTM A194 Gr 2H 

 

7. INSTALLATION DETAILS 

Vent, drain, and instrument connections shall be in accordance with PIP PNF0200.  Where PIP 

branch connections conflict with the branch connection chart set forth in this piping material 

specification, the branch chart shall take precedence. 

Hydro-test Vents/Drains: Plugged PIP PNF0304 

 Flanged PIP PNF0308 & PNF0309 

Valved Vents/Drains: Flanged PIP PNF0418 & PNF0419 

Pressure Connections: Flanged PIP PNF0512 

Thermowell Connections: Flanged PIP PNF0613 & PNF0615 

Orifice Flange Connections: Flanged PIP PNF0704 

 

 

8. 90 DEGREE BRANCH CONNECTIONS 

 
LEGEND:    T 12 B 

T - STRAIGHT TEE   T E 10 R 

E - REDUCING TEE  T E E 8 A 

W - WELDOLET T E E W 6 N 

      T E W W W 4 C 

     T E W W W W 3 H 

    T E W W W W W 2  

   T E W W W W W W 1-1/2 S 

  T E W W W W W W W 1 I 

 T E E W W W W W W W 3/4 Z 

T E E E W W W W W W W 1/2 E 

1/2 3/4 1 1-1/2 2 3 4 6 8 10 12   

H E A D E R   S I Z E 

 

 

9. PRESSURE-TEMPERATURE RATINGS 

Do not use this piping material specification outside of the pressure-temperature limits shown. 

See note 1. 

   

 
275

260

0

50

100

150

200

250

300

-50 0 50 100 150 200

TEMPERATURE ºF
-20 140

PR
ES

SU
RE

 P
SI

G



Ascend PIPING MATERIAL SPECIFICATION F2CE1*P 
Chocolate Bayou Plant  Revision:  2 
Plant Engineering Department  July 2014 

  

  Page 4 of 5 
Controlled Document  The issue of this document is controlled 

 

10. INSPECTION & WELDING 

Pipe fabrication and examination shall be in accordance with ASME B31.3 and with Chocolate 

Bayou MWP-104.0 

 

 

 

GENERAL NOTES: 
 

1. For 25% caustic exceeding 140ºF use stainless steel piping specification R2BU1A*P. 

 

2. Consult with the plant materials engineer prior to using carbon steel piping for caustic service. 

a) Carbon steel will cause iron contamination of caustic. 

b) Certain contaminants in caustic will accelerate the corrosion rate in carbon steel. 

c) High fluid velocities will accelerate the corrosion rate in carbon steel. 

d) Heat tracing must be designed to avoid exceeding maximum allowable temperatures. 

e) Post-weld heat treatment may be required. 

 

3. Consult with unit safety specialists about unit-specific safety practices for caustic piping.  Piping 

may require: 

a) color coded paint, labels, or other forms of line identification 

b) shields for piping flanges, valves, and other sources of leaks 

 

4. Piping shall be routed to minimize personnel exposure to potential leaks. 

 

5. In the EC unit, for CS piping from 332T1-1 & -2 outlet to the suction of 336P13-1 & -2, schedule 

80 wall thickness pipe and fittings shall be substituted for standard weight pipe. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

2 Changed ‘Solutia’ to ‘Ascend’ and updated References NPW MDH 7/17/14 

1 Added Note 5 WEH WEH 06/04/2003 

0 Issued ALN WEH 05/22/03 

REV DESCRIPTION BY APPD DATE 

REVISION HISTORY 
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ATTACHMENT  1 

 

BELLOWS SEALED VALVE USAGE 
 

 

Bellows sealed valves feature a corrugated bellows located inside the valve bonnet such that the 

process fluid is isolated from the packing gland.  The packing becomes a “backup” in the event of a 

bellows failure. 

 
 

 FIGURE 1 

 

Bellows sealed valves are expensive, costing several times what conventional valves of comparable 

materials cost. 

 

In services where packing leaks are a persistent problem (such as steam and condensate) or would 

pose a significant risk (such as sulfur dioxide), bellows sealed valves should be considered as an 

alternative to conventional valves. 

 

In services where fines buildup or internal corrosion can prevent tight shutoff of gate valves, bellows 

sealed globe valves should be considered for shutoff valves. 

 

In services where containment of packing leaks is required, bellows sealed valves may be an 

alternative to installing containment slabs or re-routing piping to a containment area(1). 

 

 

 

 

 

 

 
(1) This is an ES&H issue and should be considered accordingly. 
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NOTE:  Component descriptions listed in the latest version of this document shall govern when in 
conflict with alternate descriptions associated with this piping material specification. 
 
1.  INTRODUCTION 

This piping materials specification describes piping component requirements for piping systems 
for which all of the following apply: 

Fluid Service(s): Acetic acid, MeCl2, process water, SA/ MeCl2 slurry, dilute 
SA/SAK/water solution, 25% NAOH, water/1.8% MeCl2, neutral 
tars, other corrosive processes requiring TP316/316L SS 
 
NOTE: Not for use in AN Quench Bottoms piping, use 
B1SD.3D1 and the HCN Handling Guidelines 
 
NOTE: Not for use in Formalin piping, use S2C3 and the 
Formalin Handling Guidelines 
 

Origin: CED R2CV1, 1P0KL*P, LBS2*P, R2CT2*P, R2CV2*P 
Using Department(s): All 

Reliability Group: C 
Material: 316/316L stainless steel 

Flange Class & Face: Class 150 raised face 
Joints: Buttweld  & socketweld (see note 4) 

Sealing Material: PTFE or PFA 
Corrosion Allowance: 0 

  
2. REFERENCES 
Ascend Enterprise Standards 

P21005 Piping Reliability Group Selection Guide 
P53205 Gaskets 
P53305 Bolting 
P54220 Pipe Line Blinds 
P71100 Fabrication and Examination Specification for ASME B31.3 Metallic Piping 
P71400 Leak Tests for Pipe 
  

Chocolate Bayou Plant Standards 
MWP-104.0 Pipe Inspection, Testing, and Welding Requirements  
  

Process Industry Practices Standards 
PNF0200 Vent, Drain, and Instrument Connections Index 
  

National Standards 
ASME B31.3 ASME Code for Pressure Piping 
  

3.     PIPING COMPONENTS 
NPS PIPE 
1/2 - 1 size” fusion welded stainless steel pipe, ASTM A312-TP316/316L, S/40S wall 

thickness 
1/2 - 1 size” fusion welded 316 stainless steel nipple, length” long, ASTM A312-

TP316/316L, S/40S wall thickness, PBE  
1.1/2 - 24 size” fusion welded stainless steel pipe, ASTM A312-TP316/316L,  S/10S wall 

thickness 
NPS FITTINGS (see note 4) 
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1/2 - 1 size” 3000# socket weld stainless steel fitting, ASTM A182-F316/316L, ASME 
16.11 

1/2 - 1  size” x size” stainless steel concentric/eccentric swage, S/40S wall thickness, 
PBE, ASTM A403-WP-316/316L, MSS SP95 

1.1/2 - 24 size” S/10S wall thickness buttweld stainless steel fitting, welded, ASTM A403-
WP-W-316/316L, ASME B16.9 

1.1/2 - 24 size” S/10S wall thickness buttweld stainless steel stub end, type “A”, short 
pattern, welded, ASTM A403-WP-W-316/316L, ASME B16.9 

  
BR.  NPS BRANCH CONNECTION FITTINGS
1/2 - 1 size” on size” 3000# forged stainless steel sockolet, ASTM A182-F316/316L, 

MSS SP97 
1.1/2 - 12 size” on size” S/10S bore forged stainless steel weldolet, ASTM A182-316/316L, 

MSS SP97 
  
NPS FLANGES (see note 4) 
1/2 - 1 size” class 150 stainless steel socketweld flange, raised face, ASTM A182-

F316/316L ASME B16.5 
1/2 - 1 size” class 150 stainless steel weld neck flange, raised face, S/40S bore, ASTM 

A182-F316/316L, ASME B16.5 
1.1/2 - 24 size” class 150 forged carbon steel lap joint flange, ASTM A105, ASME B16.5, 

hot dip galvanized 
1/2 - 24 size” class 150 stainless steel blind flange, raised face, ASTM A182-F316/316L, 

ASME B16.5 
  
NPS SPECIAL FITTINGS 
1/2 - 24 size” class 150 Figure 8 blind, ASTM A240 TP316, per P54220 
  

4. VALVES 
See Chocolate Bayou Valve Index for complete ordering descriptions of valves. 
NPS TAG No. GATE VALVE 
1/2 - 1.1/2 TA30 800# socketweld stainless steel gate valve 
1/2 - 24 TA40 150# raised face flanged stainless steel gate valve 
1/2 - 1.1/2 TA36 (see attachment 1) 

800# socketweld stainless steel bellows sealed gate valve 
1/2 - 12 TA46 (see attachment 1) 

150# raised face flanged stainless steel bellows sealed gate valve 
   
NPS TAG No. GLOBE VALVE 
1/2 - 1.1/2 TB30 800# socketweld stainless steel globe valve 
1/2 - 12 TB40 150# raised face flanged stainless steel globe valve 
1/2 - 1.1/2 TB36 (see attachment 1) 

800# socketweld stainless steel bellows sealed globe valve 
1/2 - 8 TB46 (see attachment 1) 

150# raised face flanged stainless steel bellows sealed globe valve 
   
NPS TAG No. CHECK VALVE 
1/2 - 1.1/2 TC30 800# socketweld stainless steel swing check valve 
1/2 - 24 TC40 150# raised face flanged stainless steel swing check valve 
NPS TAG No. BALL VALVE 
1/2 - 18 TF41 150# raised face flanged stainless steel ball valve 
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NPS TAG No. BUTTERFLY VALVE 
3 - 24 TH44 150# threaded lug style stainless steel butterfly valve 
   
NPS TAG No. PLUG VALVE 
3 - 10 TE41 150# raised face flanged stainless steel sleeve plug valve 
   

 
5. GASKETS 

NPS GASKET 
1/2  -  24 size” class 150 spiral wound gasket, 316L SS winding, PTFE filler, 316L SS 

inner ring, ASME B16.20, Flexitallic style CGI or Garlock style CD-RWI.  
Flexitallic seating stress shall be nominal 5,000 PSI and the centering ring shall 
be stamped with the numeral “5000”.  Garlock centering ring shall be marked 
“Garlock CD”.  Flexitallic and Garlock centering rings edges shall be striped 
with four light blue stripes adjacent to the standard color code stripes. 
 

3 - 24 (for use with butterfly valves where spiral wound gaskets will not seal) 
size” class 150 flat ring gasket 1/16” thick Garlock 3500 Gylon Fawn ASME 
B16.21 

  
 
6. BOLTING 

NPS CONN. STUDS & BOLTS 
All flange pairs size” x length” long alloy continuous threaded stud, ASTM A193 

Gr B7 with 2 heavy hex nuts, ASTM A194 Gr 2H 
All tapped holes size” x length” long heavy hex head bolt, ASTM A193 Gr B7 

 
 
7. INSTALLATION DETAILS 

Vent, drain, and instrument connections shall be in accordance with PIP PNF0200. Where PIP 
branch connections conflict with the branch connection chart set forth in this piping material 
specification, the branch chart shall take precedence. 

Hydro-test Vents/Drains: Thrd. PIP PNF0302 & PNF0304 
Valved Vents/Drains: Flgd. SID-0401 & SID-0402
Pressure Connections: Flgd. SID-0501
Thermowell Connections: Flgd. PIP PNF0610 & PNF0612 
Orifice Flange Connections: Flgd. SID-0701 
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8. 90 DEGREE BRANCH CONNECTIONS 
 

T - STRAIGHT TEE          T 24  
E - REDUCING TEE         T E 20 B
W - WELDOLET        T E E 18 R
S - SOCKOLET       T E E E 16 A
           T E E E E 14 N
          T E E E E E 12 C
         T E E E E E W 10 H
        T E E E E W W W 8  
       T E E E W W W W W 6 S
      T E E W W W W W W W 4 I
     T E E W W W W W W W W 3 Z
    T E E W W W W W W W W W 2 E
   T E E W W W W W W W W W W 1.5  
  T S E W W W W W W W W W W W 1  
 T E S S S S S S S S S S S S S 3/4  
T E E S S S S S S S S S S S S S 1/2  
1/2 3/4 1 1.5 2 3 4 6 8 10 12 14 16 18 20 24   

H E A D E R   S I Z E 
 
 
9. PRESSURE-TEMPERATURE RATINGS 

Do not use this piping material specification outside of the pressure-temperature limits shown      
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10. INSPECTION & WELDING 
Pipe fabrication and examination shall be in accordance with ASME B31.3 and with Chocolate 
Bayou MWP-104.0 

 
 
GENERAL NOTES 

 
1. Deleted 

 
2. All threaded hydrostatic vent and drain connections shall be seal welded after completion of the 

hydrotest. 
 

3. For caustic service do not use above 180 °F. 
 

4. Lokring™ compression joint fittings per piping material specification R2CL1*P may be used for 
1/2” – 3” piping systems where welding is undesirable. 
 

5. For potable water: use piping specification D1SD.1 for SS up to 8” and LA3 for galvanized CS 
up to 2”. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

10 Added ‘Fluid Service’ note to use B1SD.3D1 for AN 
quench bottoms piping 

NPW MDH 10/11/18

9 Changed ‘Solutia’ to ‘Ascend’ and updated References, 
added potable water note 

NPW MDH 7/17/14

8 Increased size range to 24”, added socketweld valves in 
sizes 1/2”-1.1/2”, added origin spec. references

ALN  04/25/03

7 Added bellows sealed valves and attachment 1 ALN WEH 04/15/03 
6 Removed note 1 requiring flange covers ALN WEH 02/26/03
5 Added note 4 to permit Lokring™ connections ALN WEH 10/01/02
4 Added note 3 about caustic temperature limit and revised 

pressure-temperature chart accordingly
WEH WEH 6/3/2002

3 Added note about Formalin WEH WEH 4/11/02
2 Revised spiral wound gasket description to add Garlock ALN  03/28/02
1 Revised NPS 1” from S/10S to S/40S and from buttweld 

to socketweld 
ALN WEH 03/12/01

0 Issued ALN WEH 07/28/00
REV DESCRIPTION BY APPD DATE

REVISION HISTORY 
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ATTACHMENT  1 
 

BELLOWS SEALED VALVE USAGE 
 
 
Bellows sealed valves feature a corrugated bellows located inside the valve bonnet such that the 
process fluid is isolated from the packing gland.  The packing becomes a “backup” in the event of a 
bellows failure. 

 
 

 FIGURE 1 
 
Bellows sealed valves are expensive, costing several times what conventional valves of comparable 
materials cost. 
 
In services where packing leaks are a persistent problem (such as steam and condensate) or would 
pose a significant risk (such as sulfur dioxide), bellows sealed valves should be considered as an 
alternative to conventional valves. 
 
In services where fines buildup or internal corrosion can prevent tight shutoff of gate valves, bellows 
sealed globe valves should be considered for shutoff valves. 
 
In services where containment of packing leaks is required, bellows sealed valves may be an 
alternative to installing containment slabs or re-routing piping to a containment area(1). 
 
 
 
 
 
 
 
(1) This is an ES&H issue and should be considered accordingly. 
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CERTIFICATION OF RCRA VALVE INSTALLATION 
 

Hazardous Waste Permit No. 50159 
Ascend Performance Materials Texas Inc., Alvin, Texas 

 
APPENDIX B:  VALVE SPECIFICATION 

 
  



 

 

BELLOWS SEALED GATE VALVE SPECIFICATION 

Class 800 SW 316L SS Trim 12 Graphite 
 

CHB – TA36 

Author 

N. Wilson 

Revision No. 

2 

Owning Group: 

Eng Stds: Piping-CHB 

Issue Date  

8/2015 

Next Review Date 

8/2020 Page 1 of 1 

 

THIS DOCUMENT IS PROPRIETARY INFORMATION 
PRINTED COPY FOR REFERENCE ONLY – ON-LINE COPY IS CONTROLLED COPY 

 

COMPONENT GATE VALVE 

CLASS 800 

ENDS SOCKETWELD 

BODY/BONNET MATERIAL FORGED STAINLESS STEEL ASTM A182-F316L 

INTERNAL TRIM 316SS STEM & DISC, HARDFACED SEATS, API TRIM #12 

BELLOWS MATERIAL ALLOY 625 (INCONEL) 

DESIGN OS&Y 

OPERATION HANDWHEEL 

BORE-PORT CONVENTIONAL 

BONNET TYPE WELDED BONNET 

STEM PACKING CORROSION-INHIBITED DIE FORMED FLEXIBLE GRAPHITE 
WITH ANTI EXTRUSION RINGS 

WEDGE TYPE SOLID DISC 

SPECIAL FEATURES HYDROFORMED BELLOWS 

STANDARDS:  

 DESIGN API 602 TYPE 

 ENDS ASME B16.11 

 BELLOWS MSS SP-117 

 RATING API 602 

 DIMENSIONAL MANUFACTURERS STANDARD 

 TESTING API 598 

TAGGING VENDOR SHALL TAG VALVE WITH PERMANENT WEATHER 
RESISTANT TAG READING “TA36” 

ACCEPTABLE VALVES MANUFACTURER MODEL NUMBER SIZE RANGE 

 BONNEY FORGE SHWL-18LF-SW INC 625 BLS 1/2”-2” 

 DIXON EAGLE H8S44SW-D6GT 1/2”-2” 

 SWI BGF-24SN-AB1A 1/2”-2” 

 VELAN W-2054T-14MN 1/2”-2” 

 OR ASCEND APPROVED EQUAL 

PIP VALVE NUMBER NONE 

 

 

 

 

 

 

 

 

 

 

 

Approval & Revision History 

NO. DATE REVISION DESCRIPTION BY APPROVED 

0 4/1/03 Issued ALN  

1 10/1/14 Changed ‘Solutia’ to ‘Ascend’ & corrected model #’s NPW DMD 

2 7/17/15 Added Velan & Dixon Eagle NPW DMD 
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APPENDIX C:  PHOTOGRAPHS OF VALVES BEFORE AND AFTER MODIFICATION 

 
  



 
Draft 
GSI Job No. 5109 
Issued:  26 June 2019  

APPENDIX C 
PHOTOGRAPHS OF VALVES PRIOR TO AND AFTER MODIFICATION 

 
Certification of RCRA Valve Installation 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 17 January 2019, 2019.  Photographs showing conditions after 
modification taken by Ascend personnel on 17 May 2019. 

 
Ascend Performance Materials Texas Inc. C-1 Appendix C:  Photographic Documentation 
Alvin, Texas  Certification of RCRA Valve Installation 
Hazardous Waste Permit No. 50159  Issued:  25 June 2019 Draft 

Tie-In Points 1 and 2:  6-in diam. valve replaced with spool; 3/4-in diam. valve 
removed and blind flange installed. 

   
  Prior to modification After modification 
 

Tie-In Points 5 and 6:  8-in diam. valve replaced with spool. 

    
  Before modification After modification 



 
Draft 
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Issued:  26 June 2019  

APPENDIX C 
PHOTOGRAPHS OF VALVES PRIOR TO AND AFTER MODIFICATION 

 
Certification of RCRA Valve Installation 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 17 January 2019, 2019.  Photographs showing conditions after 
modification taken by Ascend personnel on 17 May 2019. 

 
Ascend Performance Materials Texas Inc. C-2 Appendix C:  Photographic Documentation 
Alvin, Texas  Certification of RCRA Valve Installation 
Hazardous Waste Permit No. 50159  Issued:  25 June 2019 Draft 

Tie-In Point 7:  3/4-in diam. valve removed and blind flange installed. 

   
  Prior to modification After modification 
 

Tie-In Point 8:  3/4-in diam. valve replaced with bellows sealed valve. 

   
  Prior to modification After modification 
 



 
Draft 
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Issued:  26 June 2019  

APPENDIX C 
PHOTOGRAPHS OF VALVES PRIOR TO AND AFTER MODIFICATION 

 
Certification of RCRA Valve Installation 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 17 January 2019, 2019.  Photographs showing conditions after 
modification taken by Ascend personnel on 17 May 2019. 

 
Ascend Performance Materials Texas Inc. C-3 Appendix C:  Photographic Documentation 
Alvin, Texas  Certification of RCRA Valve Installation 
Hazardous Waste Permit No. 50159  Issued:  25 June 2019 Draft 

Tie-In Point 8:  3/4-in diam. valve replaced with bellows sealed valve. 

   
  Prior to modification After modification 
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CERTIFICATION OF RCRA VALVE INSTALLATION 
 

Hazardous Waste Permit No. 50159 
Ascend Performance Materials Texas Inc., Alvin, Texas 

 
APPENDIX D:  WELDER AND PIPEFITTER QUALIFICATIONS 
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APPENDIX E:  INSPECTION REPORTS 

 
 















 
GSI Job No. 5508  

 
 

ATTACHMENT V.4 
ENGINEERING REPORT FOR 

IWPF TANKS (PERMIT UNITS 08 AND 09) 
 

Hazardous Waste Permit Renewal Application 
 

Hazardous Waste Permit No. 50189 
Ascend Performance Materials Texas Inc., Alvin, Texas 

 
APPENDIX V.4.8 

 
Appendix V.4.8 Certification of Modification of Pump Connection to RCRA Line 
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CERTIFICATION OF MODIFICATION OF PUMP CONNECTION TO RCRA LINE 
 

Hazardous Waste Permit No. 50189 
Ascend Performance Materials Texas Inc., Alvin, Texas 

 
 
This is to certify that the modification of piping and replacement of valves to increase 
pumping rates and capacity from hazardous waste tanks 332T1-1 and 332T1-2 to the 
deep well injection system described in this report have been completed on the Ascend 
Performance Materials Texas Inc. facility in Alvin, Texas, in accordance with applicable 
provisions of 40 CFR 264.192(d) and 264.192(g) and 40 CFR 264.193(f).  The 
modification of piping and the replacement of the valves have been performed in 
accordance and compliance with good engineering practices.    
 
 
 

 

30 July 2020  
James M. McDade, P.E. 
State of Texas Registration No. 115868 
GSI Environmental Inc. 
Registered Engineering Firm No. F-01198 
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1.0 BASIS FOR CERTIFICATION 
 
GSI Environmental Inc. (GSI) has prepared this certification for the modification of piping 
and replacement of the valves to add backup pumping capabilities to the tank and injection 
well systems in hazardous waste service at the Ascend Performance Materials Texas Inc. 
(Ascend).  Existing non-hazardous pumps, 332P15-1 and 332P15-2 (332P15), located in 
close proximity to hazardous waste storage tanks 332T1-1 and 332T1-2 (Permit Units 08 
and 09; IWPF Tanks), were added in series after the existing deep well injection pumps 
(336P13A/B), in order to increase wastewater injection rates and pumping capacity from 
the IWPF Tanks to the deep injection wells.  The piping employed to convey hazardous 
waste are modified within the Environmental Control block and pipeway located south of 
C Street (see Figure 1).  Valves are installed on the piping employed for the conveyance 
of hazardous waste within the IWPF tanks area.  As attested in this assessment, the piping 
and valves have sufficient structural integrity and are acceptable for conveying hazardous 
waste.   
 
For the purposes of this report, available documentation has been reviewed and site visits 
conducted by GSI on 17 June and 20 July 2020 to confirm compliance with applicable 
provisions of 40 CFR 264.192(d) and 264.192(g) and 40 CFR 264.193(f)(3) for the piping 
and valves.  As required under RCRA, proper design and installation of piping must be 
certified in accordance with the specifications of 40 CFR 264.192(g) and 40 CFR 
264.193(b), respectively, as adopted by the TCEQ per 30 TAC 335.152(a)(8).  This 
document reviews relevant design and installation procedures and provides certification 
of compliance with RCRA standards. 
 
Evaluation of the design and installation of the valves and the containment areas has been 
based upon information derived from the following sources:  i) piping and instrumentation 
diagrams, ii) installation reports; iii) photographs of completed work; iv) interviews with 
Ascend personnel, and v) site visits by GSI.  
 
 
2.0 DESIGN AND MODIFICATION OF HAZARDOUS WASTE PIPING 
 
2.1 Piping Description 
 
The piping reviewed in this report is located on the following lines:   
 

• 8-inch diameter line designated as 332P1 that runs from the IWPF Tanks on-site 
waste injection suction pumps 332P1-1/2 to the deep injection well pumps 
336P13A/B (see Figure 2); 

• 6-in diameter line designated as 332P15 that runs from the 332P15-1/2 pumps to 
the non-hazardous deep injection well (WDW-359) (see Figure 3); 

• 10-in diameter line designated 336WW (RCRA line) that runs from waste injection 
pumps 336P13-1/2 to two 8-in diameter lines, which eventually go to the two 
hazardous deep Injection Wells, WDW-13 and WDW-318 (NOR Units Nos. 23 and 
70) respectively (see Figure 4).  The two hazardous deep injection wells are the 
receptors of the process wastewaters from the IWPF tanks.  
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2.2 Wastes Description 
 
The line carries wastewater associated with the manufacture of acrylonitrile; therefore, the 
waste has been assigned USEPA waste codes K011 and K013.  The wastes handled in 
IWPF tanks and thus disposed of via the Injection Wells (WDW-13 and WDW-318) include 
the wastewater associated with the manufacture of acrylonitrile, inorganic and organic 
wastewater, and landfill leachate; therefore, the USEPA waste codes assigned to these 
wastes include K011, K013, D002-D005, D007, D010, D018, D033, D038, F003, F039, 
P063, P101, U002, U009, U019, U122, U154, U161, U188, and U220. 
 
2.3 Specifications for Piping Modifications 
 
The former conveyance of hazardous waste from the IWPF Tanks to the deep hazardous 
injection wells involved the following process:  pumping the hazardous waste in the tanks 
with Waste Injection Suction Pumps 332P1-1/2 via the 10-inch line 332T1 to the 8-inch 
line 332P1 to the Turbine Pumps 336P13, and then finally pumped via the 10-inch and 8-
inch RCRA lines to WDW-13 and WDW-318.  Pump 336P13 is reaching the end of its 
service life and has limited pumping capacity; therefore, existing non-hazardous injection 
well feed pumps 332P15-1/2 were added to the hazardous waste conveyance between 
332P1-1/2 and the 10-inch RCRA line.  In order to route pumps 332P15-1/2 in line with 
the conveyance from pumps 332P1-1/2 to the 10-inch RCRA line, piping lines described 
in Section 2.1 above have been modified in ways of cutting, adding, and capping, in 
accordance with Ascend piping material specifications.  Each piping material specification 
has been prepared to provide a standard for design and installation of piping systems.  For 
identified applications and particular materials to be conveyed, each piping material 
specification details the acceptable procedures to be employed for installation and 
inspection, as well as standards for the system components (i.e., piping, fittings, flanges, 
gaskets, bolts, and valves).  The piping material specifications addressed in this report are 
provided in Appendix A.  The replacement valve specification is provided in Appendix B.   
 
2.4 Description of Piping Modifications 
 
Modifications of the lines described in Sections 2.1 and 2.3 involved 17 Tie-in Points (TPs),  
and are detailed in the Exhibit 1 below.  Part of these modifications including TP1, TP2, 
TP13, TP14, TP15A and TP15B were completed during the RCRA line outage that 
occurred in May 2020, and the remainder Tie-in Points were completed in June and July 
2020.   
 

Exhibit 1:  Summary of Piping Modifications 
Tie-In 

Point(s) 
 

Line 
Diameter 

(inch) Purpose 
 

Action 
Piping Material 
Specification 

Figure 
Reference 

1, 2 1-332P1-
1-8” 

8 Provide suction 
piping for pumps 

332P15-1/2 

Added 6-in TA40 
valve and 6-in 

suction piping (1-
332P1-4-6”) 

R2CV1 2 

3 1-332P1-
5-6” 

6 Connect suction 
piping 1-332P1-
4-6” to pumps 
332P15-1/2 

Added 6-in TA42 
valve and 6-in 

suction piping (1-
332P1-4-6”) 

R2CV1/ 
B1SD.3 

5 
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Tie-In 
Point(s) 

 
Line 

Diameter 
(inch) Purpose 

 
Action 

Piping Material 
Specification 

Figure 
Reference 

4, 5 332P15-4-
2” 

2 Provide 
recirculate line 

for pumps 
332P15-1/2 back 

to IWPF tanks 

Replaced with 
¾-in TA40 

valves 
 

B6SD.2D1 5 

6 332P15-
100-2” 

2 Provide 
recirculate line 

for pumps 
332P15-1/2 back 

to IWPF tanks 

Added 2-in 
recirculate line 

(332P15-100-2”) 
that connects to 
1-332T1-11 at 

TP9 

B6SD.2D1 5 

7, 8 332P15-5-
2” 

2 Formerly 
recirculate line 
for 332P15-1/2; 
No longer in use 

Cut line and 
capped 

-- 5 

9 332P15-
100-2” 

2 Provide 
recirculate line 

for pumps 
332P15-1/2 back 

to IWPF tanks 

Added 1½-in and 
¾-in TA40 
valves and  

recirculate line 
(332P15-100-2”) 

that runs from 
TP6 

R2CV1 2 

10 332P15-1-
6” 

6 Formerly a 
pressure relief; 
no longer in use 

Cut line and 
capped 

-- 5 

11, 12 332P10-5-
6” 

 Formerly feed 
line to 332P15-

1/2; No longer in 
use 

Cut line and 
capped with 

flanges 

-- 6 

13 332P15-1-
6” 

6 Disconnect 
332P15 pumps 

to non-haz 
deepwell and 
connect the 
pumps to 
336WW 

Cut line 
(332P15-1-6’) 
and added 6-in 
piping (332P15-

101-6“) in 
connection with 

TP15A/ B 

B6SD.2 3 

14 332P151-
332P15-1-

6” 

6 Disconnect 
332P15 pumps 

to non-haz 
deepwell 

Cut line and 
capped 

B6SD.2 3 

15A & 
15B 

336WW35/ 
321WW8 

3/4 Incorporate 6-in 
332P15 to the 

RCRA line 

Cut line 
(321WW8) and 
added flanged 

10-in tee among 
TP15A, TP15B, 

and the 6-in 
332P15 line 

LE1A 4 

17 1-332P1-
5-6” 

6 Connect suction 
piping 1-332P1-
4-6” to pumps 
332P15-1/2 

¾-in diameter 
valve replaced 
with 1-in TA40 

valve 

B1SD.3 5 



 
GSI Job No. 5508  
 
 

 
Ascend Performance Materials Texas Inc. 4 Certification of Valve and 
Alvin, Texas Containment Area Installation 
Hazardous Waste Permit No. 50189  Issued:  30 July 2020 

 
 
Before and after photographs of the valve locations listed in Exhibit 1 are provided in 
Appendix C. 
 
 
3.0 QUALITY CONTROL  
 
Available documentation and testing has demonstrated that no leaks are present and the 
piping is suitable for conveying the hazardous wastes to be managed.  Qualifications for 
welders and craft persons are provided in Appendix D, and inspection reports are provided 
in Appendix E. 
 
3.1 Personnel Qualification 
 
Welding was performed by welders qualified in accordance with ASME Section IX as 
documented on the Welder Performance Qualification Reports (see Appendix D).  Other 
associated work was performed by craft-verified personnel in pipefitting and bull rigging 
(i.e., using chain hoists and other similar devices to drift, upright, and turn loads into and 
out of engineered structures). 
 
3.2 Inspection 
 
The valve replacements were installed in accordance with the requirements of 40 CFR 
264.192(d).  In order to verify the leak-free condition of the installation, welds were tested 
using liquid penetrant and dye penetrant procedures in accordance with procedures 
specified in ASME Code for Pressure Piping B31.1 for Chemical Plant and Petroleum 
Refinery Piping. 
 
 
4.0 RECORD KEEPING 
 
This written assessment and certification will be maintained on file at the facility as 
required under 40 CFR 264.192(g). 
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FIGURES 

 
Figure 1 Location of Piping Modifications 
Figure 2 Piping Modifications along Line 332P1 at Tie-in Points 1, 2, and 9 
Figure 3 Piping Modifications along Line 332P15 at Tie-in Points 13 and 14 
Figure 4 Piping Modifications along Line 336WW at Tie-in Points 15A and 15B 
Figure 5 Piping Modifications along Line 332P15 at Tie-in Points 3, 4, 5, 6, 7, 8, 

and 17 
Figure 6 Piping Modifications along Line 332P10 at Tie-in Points 11 and 12 
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Tie-in Points 7 & 8: 
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blind flanges 

Tie-in Points 11 & 12: 
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blind flanges 

Tie-in Points 3 & 17: 
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32P15 pumps 
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Tie-in Point 15A & 15B: 
Cut line (321WW8) and 
added flanged 10-in tee 
among TP15A, TP15B, 
and the 6-in diameter 
332P15 line 

Former pressure relief 
removed; valve blind- flanged 
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6-in diameter suction piping 
for 332P15 pumps 
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METAL GATE VALVE SPECIFICATION 

Class 150 RF 316SS Trim 10 PTFE 
 

CHB – TA40 

Author 

N. Wilson 

Revision No. 

4 

Owning Group: 

Eng Stds: Piping-CHB 

Issue Date  

8/2015 

Next Review Date 

8/2020 Page 1 of 1 

 

THIS DOCUMENT IS PROPRIETARY INFORMATION 
PRINTED COPY FOR REFERENCE ONLY – ON-LINE COPY IS CONTROLLED COPY 

 

COMPONENT GATE VALVE 

CLASS 150 

END CONNECTIONS R.F. 

BODY/BONNET MATERIAL 316 SS ASTM A351-CF8M 

INTERNAL TRIM 316SS STEM, DISC & SEATS, API TRIM #10 

DESIGN OS&Y 

OPERATION HANDWHEEL 

BORE-PORT FULL 

BONNET TYPE BOLTED 

STEM PACKING PTFE 

WEDGE TYPE MANUFACTURER’S STANDARD 

GASKETS FILLED OR REINFORCED PTFE 

BOLTS/NUTS MANUFACTURER’S STANDARD 

SPECIAL FEATURES  

STANDARDS:  

 DESIGN ASME B16.34  

 ENDS ASME B16.5 

 RATING ASME B16.34 

 DIMENSIONAL ASME B16.10 

 TESTING API 598 

TAGGING VENDOR WILL TAG VALVE WITH PERMANENT WEATHER 
RESISTANT TAG READING “TA40” 

ACCEPTABLE VALVES MANUFACTURER MODEL NUMBER SIZE RANGE 

 ALOYCO 117-CF8M 1/2”-24” 

 BONNEY FORGE 1-18-RF-TFE 2”-24” 

 COOPER GA015RF-C-316/10-FH-TFE 1/2”-24” 

 KITZ 150UMHAMT 1/2”-24” 

 LADISH 8275-007 1/2”-24” 

 NEWCO 11F-C8M4-TFE 2”-24” 

 VELAN F-0064C-13SX 1/2”-24” 

 OR ASCEND APPROVED EQUAL 

PIP VALVE NUMBER GA01ST500 

 

 

 

 

 

 

Approval & Revision History 

NO. DATE REVISION DESCRIPTION BY APPROVED 

0 1/13/00 Issued ALN  

1 3/12/01 Removed Powell from acceptable valve list ALN  

2 1/19/05 Revised to full port, updated manufacturers ALN  

3 9/26/14 Changed ‘Solutia’ to ‘Ascend’ & corrected model #’s NPW DMD 

4 7/28/15 Added Bonney NPW DMD 

 



 

 

METAL GATE VALVE SPECIFICATION 
Class 150 RF 316SS Trim 10 Graphite 

 

CHB – TA42 

Author 
N. Wilson 

Revision No. 
6 

Owning Group: 
Eng Stds: Piping-CHB 

Issue Date  
8/2015 

Next Review Date 
8/2020 Page 1 of 1 

 

THIS DOCUMENT IS PROPRIETARY INFORMATION 
PRINTED COPY FOR REFERENCE ONLY – ON-LINE COPY IS CONTROLLED COPY 

 

COMPONENT GATE VALVE 

CLASS 150 

END CONNECTIONS R.F. 

BODY/BONNET MATERIAL 316SS ASTM A351-CF8M 

INTERNAL TRIM 316SS STEM, DISC & SEATS, API TRIM #10 

DESIGN OS&Y 

OPERATION HANDWHEEL 

BORE-PORT FULL 

BONNET TYPE BOLTED 

STEM PACKING CORROSION INHIBITED DIE FORMED FLEXIBLE GRAPHITE WITH 
ANTI-EXTRUSION RINGS 

WEDGE TYPE 1/2”-4” SOLID OR FLEXIBLE 

 6”-24” FLEXIBLE 

GASKETS API 600 - GRAPHITE 

BOLTS/NUTS MANUFACTURER’S STANDARD 

SPECIAL FEATURES  

STANDARDS:  

 DESIGN ASME B16.34  

 ENDS ASME B16.5 

 RATING ASME B16.34 

 DIMENSIONAL ASME B16.10 

 TESTING API 598 

TAGGING VENDOR WILL TAG VALVE WITH PERMANENT WEATHER 
RESISTANT TAG READING “TA42” 

ACCEPTABLE VALVES MANUFACTURER MODEL NUMBER SIZE RANGE 

 ALOYCO 117-CF8M-GRA 1/2”-24” 

 BONNEY FORGE 1-18-RF 2”-24” 

 COOPER GA015RF-C-316/10-FH 1/2”-24” 

 KITZ 150UMHAMG 1/2”-24” 

 LADISH 8275-007-GRA 1/2”-24” 

 NEWCO 11F-C8M4 2”-24” 

 VELAN F-0064C-13GX 1/2”-24” 

 OR ASCEND APPROVED EQUAL 

PIP VALVE NUMBER GA01ST501 

 

 

 

Approval & Revision History 

NO. DATE REVISION DESCRIPTION BY APPROVED 

0 9/99 Issued ALN  

1 3/12/01 Removed Powell from acceptable valve list ALN  

2 1/19/05 Updated manufacturers ALN  

3 11/27/11 Added Warren valve to acceptable valve list DMD  

4 7/9/13 Removed Warren Valve from acceptable valve list DMD  

5 9/26/14 Changed ‘Solutia’ to ‘Ascend’ & corrected model #’s NPW DMD 

6 7/28/15 Added Bonney NPW DMD 

 



 
GSI Job No. 5508  
 
 

 

CERTIFICATION OF MODIFICATION OF PUMP CONNECTION TO RCRA LINE 
 

Hazardous Waste Permit No. 50189 
Ascend Performance Materials Texas Inc., Alvin, Texas 

 
APPENDIX C:  PHOTOGRAPHS OF TIE-IN POINTS BEFORE AND AFTER 

MODIFICATION 
 
  



 
 
GSI Job No. 5508 
  

APPENDIX C 
PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-1 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

 
Tie-In Points 1 & 2:  New 6-in diam. Valves and new 6-in diam. suction piping. 

 

 
Prior to modification 

 

 
After modification 
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PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-2 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

 
Tie-In Points 3 & 17:  new 6-in diam. valve and new 6-in diam. suction piping added at TP3;  ¾-in 

diam. valve replaced with 1-in diam. valve added at TP17 

 
   Before modification (looking plant west) 
 

 
After modification (looking plant south)  

TP 
3 

TP 
17 
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PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-3 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

 
Tie-In Pointss 4, 5 & 6:  new 3/4-in diam. valve added at TP4 & 5;  Added 2-in recirculate line 

(332P15-100-2”) that connects to TP9 at TP6. 

 
Prior to modification (looking north-east) 

 

 
 After modification (looking north-west) 

  

TP 
4 

TP 
5 

TP 
6 
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PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-4 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

 
Tie-In Points 7 & 8:  cut 2-in diam. recirculation line no longer in use and capped with blind 

flanges. 
 

  
Prior to modification After modification 

 
 

  

TP 
8 

TP 
7 
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PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-5 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

 
Tie-In Points 9:  1½-in valve replace with new 1½-in and ¾-in valves and 2-in diam. recirculate line 

added 
 

  
Prior to modification After modification 
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APPENDIX C 
PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-6 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

Tie-In Points 10:  Former pressure relief no longer in use removed and capped with blind flanges. 
 

  
Prior to modification After modification 
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APPENDIX C 
PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-7 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

 
Tie-In Points 11 & 12:  Former feed line to 332P15 pumps no longer in use removed and capped 

with blind flanges. 
 

  
Prior to modification After modification 

  

TP 
11 

TP 
12 
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APPENDIX C 
PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-8 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

Tie-In Points 13 & 14:  Former feed line from 332P15 pumps to the non-hazardous deep injection 
well no longer in use removed;  added 6-in diam. piping connecting to RCRA line at TP13;  weld-

capped at TP14 
 

 
Prior to modification 

 

   
After modification 

  

TP 
13 

TP 
14 
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APPENDIX C 
PHOTOGRAPHS OF TIE-IN POINTS PRIOR TO AND AFTER MODIFICATION 

 
Certification of Modification of Pump Connection to RCRA Line 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 

Note: No dates available for photographs showing conditions prior to modification which were taken from plans prepared 
by Hargrove Engineers and Constructors issued 18 April 2020.  Photographs showing conditions after modification 
taken by Ascend personnel in July 2020. 

 
Ascend Performance Materials Texas Inc. C-9 Appendix C:  Photographic Documentation 
Alvin, Texas Certification of Modification of Pump Connection to RCRA Line 
Hazardous Waste Permit No. 50189 Issued:  30 July 2020 

Tie-In Points 15A & 15B:  Cut line (321WW8) and added flanged 10-in tee among TP15A, TP15B, 
and the 6-in diam. 332P15 line 

 

 
Prior to modification 

 

 
After modification 

TP 
15B 

TP 
15A 
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APPENDIX D:  WELDER AND PIPEFITTER QUALIFICATIONS 
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APPENDIX E:  INSPECTION REPORTS ON PIPING MODIFICATION 
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ATTACHMENT V.4 
ENGINEERING REPORT FOR 

IWPF TANKS (PERMIT UNITS 08 AND 09) 
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APPENDIX V.4.9 

 
Appendix V.4.9 Design and Procedural Information for Replacement of Primary 

Floating Roof Tank Seal for Tank 332T1-1 (Permit Unit 08) 















 

 



 

 

 

 

 



 



 
 
 
 
 
 
 
 

FHG, Inc. 
7015 Tutor Street 

Mint Hill, NC 28227 
p: 704-567-9548 
f: 704-567-1848 

 

 

EFR In-Service Seal Replacement Procedure 
 

1) Scope 
 
a) The procedure addresses the replacement of external floating roof primary and secondary seal replacement. 

 
b) This procedure is relevant to external floating roofs. 

 
i) In-service seal replacements should be performed with the product level filled to as near to tank top as possible to limit 

product vapor settlement on roof as much as possible. 
 

c) This procedure does not address any type of internal floating roof seal replacement nor any out of service seal replacement or 
repairs. 
 
 

2) Equipment 
 

a) Crane (provided by others) 
 

i) To set and remove material atop of tank 
 

b) Air Compressor 
 
i) Used to provide power to air tools needed to remove/install of the bolting hardware of the seal  

 
 

c) Non- Sparking Tools 
 
i) Incudes but not limited to hand wrenches, sockets, and hammers. 

 
d) Breathing Air/Bottle Trailer 

 
i) Full face breathing air masks to be utilized while any employee is atop of roof, whether working or not working. 

 
ii) Bottle trailer with bottle watch to be staged near tank to allow for faster communication between bottle attendant and 

holewatch. 
 

e) AFFF Foam Extinguisher  
 
i) Used to apply layer of foam atop of product once primary seal material is used 

 
ii) If at any time foam is starting to dilute atop of product during primary seal replacement a new layer of foam shall be 

added to provide a new layer of protection. 
 

f) Decontamination Station 
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i) Decontamination station to be placed outside of tank as near as possible to spiral stairway to allow for quick access when 
needed. 
 

ii) Workers are not to wear any clothing away from plant that has been wore under there Zytron 400 suit and must be left 
behind to wash at decontamination station. 
 

g) Minimum Tank Entry Clothing  
 
i) Zytron 400 hooded suits 

 
ii) Rubber gloves 

 
iii) Rubber Boots 
 

2) Safety  

 

a) All workers shall participate in JSA meeting prior to start of work daily 
 

b) All workers shall review Safety Data Sheet prior to start of project. 
 

c) AFFF foam shall be used during any exposing of product in rim space 
 

d) Bottle watch and hole watch shall be required during confirmed space entry 
 

e) All workers are to utilize decontamination station to wash any personal clothing that has been wore inside tank for work 
 

f) All debris shall be placed in dumpster immediately upon removal from tank or decontamination station 
 

g) All workers performing entry shall have 40-hour hazwoper training  
 

h) All workers that enter tank must shower in decontamination station prior to leaving tank area 
 

i) Only air tools and non-sparking tools are allowed inside of tank 
 

j) All entrants shall comply with medical evaluations if required (e.g., urine testing) to determine possible exposure 
 

3) Work Sequence 
 
 

a) Set up jobsite  
 
i) Setup work equipment 

 
ii) Receive permit, discuss daily work scope, and review JSA daily  
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b) Build primary shoe hangers and prep primary shoes on ground prior to setting on roof 
 
i) Set hangers back in original shipping crate and use crane to set on roof 

 
ii) Apply foam tape to primary shoes and restack on pallet to set on roof 
 

c) Remove secondary seal and primary foam log seal in tandem daily  
 
i) Only remove as much as can be replaced in one day 

 
ii) Foam logs and fabric will be placed in jumbo bags for removal from top of the tank and placed in dumpster (provided by 

others) 
 

iii) Secondary seal will remain off until after entire primary has been reinstalled 
 

d) Spray AFFF Foam in rim space to dampen fumes and help prevent fire hazard 
 

e) Install primary mechanical shoe seal utilizing adapter plates to prevent the need to drill holes in rim angle 
 
i) Adaptor plates are 10” long and should stay above abandoned studs of the original foam log seal install 

 
ii) Install primary fabric 
 

f) Repeat steps A, B, and C until complete primary has been installed 
 

g) Install secondary seal 
 

i) Full PPE still required at this point 
 

h) Clean up and demob from site 
 

i) Remove all work-related tools and debris from atop of tank  
 
ii) Clean all work tools prior to loading back into work trailer 
 
iii) Demob from site 
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Company: 
BBB Tank Services, LLC 

Superintendent:  
Jonathan Wells 

Foreman:  
Antonio Deleon   

Start Date:   
TBD 

Specify Job Location:  Ascend Performance Materials – Chocolate Bayou     Unit Area:  
Tank Farm  

Job Number:  
 

Tank:  
T-332T1 

Tank Type:  
82’ Diameter EFR Open Roof Top 

  New JSA 
 Revised JSA 

Revision Date: 

Detailed Description of Job Scope: Mobilize Job site, make confined space entry, load all seal material onto EFR by crane, remove secondary 
Seal using air tools and non-sparking hand tools, Build primary seal, Replace 50-60’ of primary seal at a time, Install Secondary Seal, Offload all old seal 
material by crane, demobilize job site 

 
Each member of the field management team is required to sign the JSA before any work is performed 

Title Print Name Signature Date 

Division Manager Jonathan Wells   

Operations Manager  Antonio Deleon   

Safety Contact Jesus Bravo    

 
CONTACT INFORMATION  

Company Name  Title Phone Number 
BBB Tank Services LLC Jonathan Wells Division Manager  (832) 707-4583 

BBB Tank Services LLC Antonio Reyes Operations Manager  (713) 876-8116 

BBB Tank Services LLC  Antonio DeLeon Site Supervisor (361) 765-0219 

BBB Tank Services LLC Jesus Bravo  Safety Supervisor (832) 512 2266 

Ascend Performance  Jim Duke  Planner/Coordinator (918)-271-8138 

Ascend Performance  John Macpherson ECU (832)-524-4958 
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JOB SCOPE 
 

ACTION 
 

EXECUTION 

1. IDENTIFY AND VERIFY 
PERSONNEL TRAINING / 
CERTIFICATION 

1. Craft Certification.   
 
 
 

1.a) Request and field verify certification, Repairman, and attendants. 

 2. Training requirements (Safety Council) 2.a) 19ACSHRP, 19APMECU, 19APMPR, Hazwoper 40, Basic Plus/Refresher, fit 
test, Confined Space Entry, first aid and cpr. 
  

2. EMPLOYEE MANAGEMENT 1. Number of Employees and Craft needed 
for the job -9 (Subject to Change) 
 

1.a) Superintendent – 1 
1.b) Safety person-(site visits) – 1 
1.c) Repairman - 5 
1.d) Confined Space Attendant – 1 
1.e) Bottle Watch– 1 
 

 
 
 
 
 
 
 
 
 
 

2. At Risk Workers 
 -At Risk Workers- Those who are new 
to company, new to craft or new to the 
site 
- Employees involved in an incident or 
accident may be placed in the At-Risk 
Worker program. 

1.a) All Ascend Performance Materials policies will be strictly followed. 
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 JOB SCOPE 
 

ACTION 
 

EXECUTION 

 3. Work Schedule 3.a) 6 Days a week  
3.b) 10 Hours Shifts. (6:30 – 5:30) 
 
 

3. PERMITS & SAFETY 
DOCUMENTATION 

1. Permit (s) Needed (Ex. Safe Work 
Permit, Hot Work, and Confined 
Space, vehicle entry) 

1.a) A permit will be needed to begin work 
 
 

 2. Obtain Work Permit  
 

2.a) All required permits shall be obtained prior to starting work. 
 

 3. Identify Permit Receivers (By Name) 
 

3.a) Jonathan Wells, Antonio Deleon, Dumas Ranzy 
 

 4. Standard Operating Procedures (SOP) 4.a) Request and follow all client’s and BBB’s Standard Operating procedures. 
4.b) Consult BBB’s Safety and Engineering departments for further support. 
 

 6. Job Safety Analysis  
− Report all incidents immediately to 

your supervisor/Ascend 
 

6.a) Job Safety Analysis is to be completed by the crew.  
6.b) The JSA shall be reviewed by the site supervisor and signed by each crew 

member before work begins and when work is completed for the day. 
6.c) Re-visit the JSA/Safe work permit and update if there are any job scope 

changes. 
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 JOB SCOPE 
 

ACTION 
 

EXECUTION 

4. PPE REQUIREMENTS 1. Contractor Minimum PPE 1.a) Hard hat, ear plugs, cut proof gloves, leather steel toed shoes, FRC (outer 
most clothing), safety glasses, mono-goggles (on Hardhat).  

 2. Required for work location 
  

2.a)  Full face supplied air respirator with 5 min. escape pack 
2.b)   Zytron 400 Chemical Suits 
2.c)  Chemical Gloves with Chemical tape 
2.d) Rubber Boots  
 

PPE REQUIREMENTS 
(continued) 

 

3. Task associated PPE  3. a) Cut Proof impact resistant chemical Gloves  

 4. PPE Training 4.a)  Each Employee has been trained on the proper use of: 
4.b)  Fall protection 
4.c)  Respiratory protection  

 5. Medical Certification (Ex. Fit Testing) 5.a) Medical evaluation with clearance and a fit test is required for all personnel 
5.b)  The correct respirator size that you were fit tested for must be worn.  

 6. PPE for Environmental Conditions (Ex. 
Low Light, Rain, Wind) 
Cell Phones  
 
 
 
 
 
 
 
 

6.a) Rain gear allowed for light rain situation outside of tank 
6.b) Seek shelter during severe weather conditions. 
6.c) If lightning is detected in the area go to a pre-approved safe shelter. No 

outdoor work, elevated work or work inside a steel structure shall be 
conducted.  

6.d) Ascend has two lightening alerts, Alter sounds – First 15-mile, no elevated 
work, second 7-miles, shelter. After no lightening for 30 minutes, clear to go 
back to work. 

6.e) No cell phones allowed inside the tank.  
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JOB SCOPE 
 

ACTION 
 

EXECUTION 

5. MOBILIZING ON JOBSITE 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

1.Company Trucks 
         2.Cell Phones  

 

3.a) All drivers shall be qualified by BBB and must have a current driver’s 
license on person while driving company vehicles. 
3.b) Seat belts shall be worn by driver and all passengers. 
3.c) Follow all speed limits, give right of way to pedestrians or employees 
riding bikes. 
3.d) Cell phone use (handheld or hands free), are not allowed while driving 
in the plant. Pull over to an approved area and park the vehicle if phone use 
is necessary. 
3.e) No cell phones allowed inside the tank. 
3.f)  All tools and materials shall be secured to prevent them from moving 
around or falling out of flatbed trucks. 

 1. Security Escorts 5.a) All visitors shall be approved through security at main gate before entering  

 2. Vendors/ Delivery personnel 
 
 
 
 
 
 
 
 
 
 
 
 

6.a) Vendors/Delivery personnel shall comply with all PPE requirements or must 
remain in their vehicle. 
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JOB SCOPE 
 

ACTION 
 

EXECUTION 
6. MOVE ALL EQUIPMENT AND 
TOOLS INTO PLACE BEFORE WORK 
IS TO BEGIN  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Lift equipment onto the Ladder 
Platform and setup  

− Ensure work permit is in place 
prior to starting work 
− Lift all tools, hoses, fresh air 
equipment onto the Ladder 
Platform 
− Inspect all fresh air and equipment  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.a) Spotter always when equipment is moving in the area  
1.b) Lift fresh air equipment, and tools onto the ladder platform 
1.c) Barricade area where lifting is to take place. 
1.d) No one to stand under loads being lifted  
1.e) cut proof gloves to be worn always while working 
1.f) Inspect all equipment before use.  
1.g) Inspect all fresh air hoses, masks, escape packs, and gauges before 

use. 
1.h) Connect high pressure air line from 12-pack of fresh air to manifold on 

Ladder Platform  
1.i) Connect all low-pressure air lines to manifold  
1.j) Ensure all equipment has containment 
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JOB SCOPE 

 
ACTION 

 
EXECUTION 

7.VERIFY TANK IS READY FOR 
CONFINED SPACE ENTRY 

 
 
 

 

1. Ensure All controls are in place to 
safely enter tank   

− Ensure all readings are at 
acceptable limits for confined 
space entry 
− Ensure tank is locked out  
− Ensure Floating roof is at the 
proper height (not on its legs)  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

3.a) Confined Space Attendant will take reading from ladder Platform with Air 
monitor supplied by BBB Tank with 10’ long hose and  

3.b)  LEL working levels must remain between 0%-10% If LEL goes above 10% 
the work must stop, and work must be revaluated before work can resume. 

3.c) Supervisor shall walk the LOTO with operator to ensure the tank is static 
3.d) Employees shall place their locks on the lock box and sign onto the LOTO. 
3.e) Temperature to be monitored inside of confined space before work begins  
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JOB SCOPE 

 
ACTION 

 
EXECUTION 

8. MAKE CONFINED SPACE 
ENTRY  
 

 

1. Descend rolling stairs onto 
floating roof  

− Ensure Confined Space 
permit is in place and hole 
watch, and bottle watch, 

− Ensure all readings are at 
acceptable limits for 
confined space entry 

− Walk down rolling ladder onto 
floating roof 

 
2. Exiting rolling stairs when leaving 
tank  

− Use Decon before Exiting the 
confined space 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.a) PPE Shall consist of, chemical cut proof impact resistant gloves, full 
face supplied air respirator that is fitted to each individual, 5 min. 
escape packs, rubber boots, Zytron 400 Chemical suits, personal 4 
gas monitors and full body harness.  

1.b) All gloves and boots are to be sealed with chemical resistant seam 
tape  

1.c) Bottle watch to be in place before employees don fresh air 
equipment 

1.d) Bottle watch to notify employees in the confined space to begin to 
exit if pressure gauge reads 600lbs so that bottles may be changed.  

1.e) Employee will descend/ascend stairs maintaining 3 points of 
contact at all time  

1.f) Stairs are the only means of egress on tank and will remain clear of 
debris, hoses, or personnel while work is in progress. 

1.g)  attendant to be on constant stand by for the duration of the work. If 
for any reason, they must leave the confined space, entrants will be 
notified to exit the tank by air horn or voice. 

1.h) When exiting the confined space employee will enter decon pool at 
base of rolling ladder stairs and rinse boots and suit off before 
exiting the tank 

1.i)   Before employees leaves dike area at base of stairs they shall 
enter second decon and remove all contaminated PPE . 

1.j)   Employees shall be helped out of their PPE by an attendant and all 
PPE shall be placed in Proper Containment 

1.k) Any person helping someone remove Contaminated PPE shall be 
wearing proper PPE  

1.l)  Attendant to have plant radio for communication 
1.m)  Rubber Boots with defined heels and steel toe to be worn at all 

times. 
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 JOB SCOPE 
 

ACTION 
 

EXECUTION 

9.LOAD NEW SEAL MATERIAL 
ONTO FLOATING ROOF BY 
CRANE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Load seal material onto floating roof 
by crane  

− Mobilize crane 
− Visual inspection of all rigging 

and crane 
− Proper rigging to be used for the 

load 
− Fly material onto floating roof 

 
 

1.a) Ensure crane is not setup close to power lines 
1.b) Preform inspection of crane and all rigging to be used on the lift  
1.c) Ensure the rigging is suited to the load to be lifted 
1.d) Tag line to be on all loads being lifted 
1.e) Barricade area where lifting is to be taken place with red barricade 
1.f) Absolutely no personnel to walk under a load while it is being lifted 
1.g) Spotter to always have radio and visual contact with the crane operator 
1.h) Fly pallets of seal material onto external floating roof  
1.i) Watch hand placement when landing material, pinch points under load 

when landing and also on rigging while lifting 
1.j) If winds are over 20mph lifts are to be stopped 
1.k) Spotter while crane is being escorted from the job site 
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 JOB SCOPE 

 
ACTION 

 
EXECUTION 

10.REMOVE SECONDARY SEAL   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.Remove Secondary Seal from tank 
−   Using Air and Hand Tools 

Remove the hold down bars 
holding the secondary seal  

−    Remove Stainless shields from 
wiper tip with air and hand tools    

−    Remove all stainless secondary 
parts from inside of tank 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.a) All employees must be signed on to the lock box tag prior to entering 
the tank.  

1.b) Everyone will have full knowledge and understanding of the daily Job 
Safety Analysis (JSA) prior to beginning any work. 

1.c) Employee shall always have msa Air monitor in the vicinity of the work 
area   

1.d) LEL working levels must remain between 0 & 10% If LEL goes above 
10% the work must stop, and work must be revaluated before work can 
resume. 

1.e) Employees to be wearing personal 4 gas monitors  
1.f) Employees will wear cut resistant chemical gloves that are clean and in 

good condition when working with this material. 
1.g) Employees shall ensure that while using the utility knife, all cuts will be 

made away from the body, and others. 
1.h) Remove fasteners from hold down bars using air and non-sparking 

hand tools 
1.i) Remove Secondary shields from rim angle and lay on deck 
1.j) Separate secondary seal into manageable/liftable section 
1.k) Place all secondary material into a skid pan to be flown out of the tank 

by crane 
1.l) Make sure to use team lifting when carrying seal material and bend at 

the knees while lifting 
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 JOB SCOPE 
 

ACTION 
 

EXECUTION 
10.REPLACE PRIMARY SEAL  
 
 
 
All Cutting Tools To be Selected Via the 
Ascend procedure for Cutting Tools  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.Remove primary seal in 50-60’ 
Sections. 

 
− Remove primary foam log from 

rim angle using air tools and 
hand tools  
 

2. Assemble new primary seal on 
deck of EFR. 

−   Spread out seal parts and 
assemble 

− Use air tools to tighten all seal 
parts 

 
2. Install primary shoes and fabric 
in 50’-60’ sections. 
  

− Drop shoes into rim space and 
install primary fabric  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.a) Employees to begin removing primary seal using air and non-sparking 
hand tools by unbolting the hold downs that hold the fabric  

1.b) All primary vapor barrier will be removed with self-retracting razor 
knives and placed into bags for removal from tank 

1.c) When Removing Foam Logs from Rim Space, Employee Will pull up 
on log while keeping it at arm’s length 

1.d)  Foam Log will be left to drain by roof drain at the middle of the floating 
roof until all excess liquid has been removed  

1.e) All rim fabric hold down bars to be unbolted from the rim angle an 
placed on the deck  

1.f) Attach all parts to primary shoes and tighten using air and hand tools 
1.g) Assemble primary seal hanger arms and tension springs 
1.h) When primary shoes are completely built three people to lower into rim 

space and attach to rim bolts with hanger adapter plates that slide over 
the rim bolts  

1.i) Primary shoe to be always tied off while being lowered into rim space 
and another employee standing by holding the rope  

1.j) Install Tension springs into rim space and connect to rim bolt, all parts 
being installed into rim space to be tied off  

1.k) Install primary fabric to shoe and rim using a self-retracting razor knife 
while wearing cut resistant gloves 

1.l) Fasten the primary fabric down to the seal and rim angle  
1.m) While Product is exposed in the Rim Space and the Primary seal is not 

actively being worked on, Rim Space to be covered by using thick 
visqueen Plastic and attaching the plastic to the shell and to the rim 
Angle using Shell magnets. Reducing any excess Vapor 

1.n) The remaining old primary parts to be unbolted from rim angle and 
removed from rim space, all parts will be held to drain before removing 
completely from rim space  

1.o) All T-Bars and old hold down arms to be tied off before being detached 
from the rim angle  

1.p) All personnel working over rim space to wear tool tethers always 
attached to hand tools to prevent tools from falling in product 

1.q) Remaining primary seal part to be unbolted from rim angle and placed 
into skid pan on the middle of the deck 
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JOB ELEMENT  
ACTION 

 
EXECUTION 

11. INSTALL SECONDARY SEAL  
 

 
 
 
 
 

12.RINSE EFR WITH PRESSURE 
WASHERS  
 
 
 
 
13. INSTALL VACUUM BREAKER 
GASKETS  

1.Install Secondary onto floating 
roof 

−  Assemble secondary wiper and 
secondary shields on deck of 
floating roof 

− Stand assembled secondary seal 
onto rim angle and apply hold 
down clamps to seal  

− Tighten hold down clamps with 
Air tools  
 

 
2.Rinse EFR with Pressure washer 

−  Rinse EFR with water pushing 
all standing water to the roof 
drain 

 
3.Install Vacuum Breaker Gaskets 

−  Install Trim Seal around the 
edge of the Vacuum Breaker 
Well 

 

2.a) stand secondary shields onto rim angle and cut secondary fabric to place 
over rim bolts with a self-retracting razor knife 

2.b) Install wiper on the secondary shields and drill wiper with air drills, insert 
bolting and tighten  

2.c) Place spacers behind wiper and be careful of hand placement where the 
drill is going through the wiper tip  

2.d) Continue process until seal is installed completely and then splice the 
secondary fabric together with a mechanical fabric splice 

2.e) Install new stainless ground shunts onto secondary every 10’ feet 
2.f) Reinstall all stainless hold down bars to the rim angle with nuts and 

washers 
2.g) Tighten all bolting on rim and secondary shields using air and hand tools 
2.h) When rinsing EFR surfaces will be slippery, walk slowly.  
2.i) Do not use the pressure washer if anyone is in the line of Fire 
2.j) Leave no sheen on floating roof all water is to be rinsed and squeegeed 

to the roof drain 
2.k) Press edge gasket onto vacuum breaker well all the way around by hand 

to install.  
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 JOB SCOPE 
 

ACTION 
 

EXECUTION 
14.REMOVE ALL MATERIAL FROM 
FLOATING ROOF BY SKID AND 
CRANE 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.Load all material into skid that is 
placed on floating roof by crane 

−    crane to unload seal material 
off EFR 

−    Skid to be used to unload all old 
material    

−    Skid to be placed by side of 
tank and all material unloaded 
into Ascend provided bins  

 
 
 
 
 
 
 
 
 
 
 

1.a) Constant communication shall be maintained between the rigger and 
operator. 

1.b) If communication is lost at any point the lift should be 
stopped.  

1.c) Only qualified and certified riggers are allowed to attach rigging 
devices to material. 

1.d) All rigging equipment shall be inspected prior to use. 
1.e) Any rigging equipment found to be defective or damaged shall be 

tagged out of service and removed from the jobsite. 
1.f) The operator shall sound the horn before swinging the load in order to 

notify personnel in the area, and to allow sufficient time to move away 
to a safe distance.   

1.g) Hand load all damaged material into empty skid to be sent to the 
ground next to the tank 

1.h) Employees will stand clear of the area while lifts are being made 
1.i) One wooden pallet of shoes and one wooden crate of secondary parts 

will be removed from the floating roof 
1.j) Operator shall keep alert to others that are working in the near-by 

vicinity and use a spotter to guide the operator and control traffic in the 
area as needed. 

1.k) Riggers should ensure that during the lift, personnel have not entered 
the swing radius. No loads shall be swung over any person’s head. 

1.l) Tag line(s) shall be used to help guide load into place. 
1.m) Tag lines shall be free of knots and loops 
1.n) Lifting material with crane shall be suspended if wind 
speed exceeds twenty (20) mph. A reassessment of 
conditions must be completed and reviewed with client 
operator and client safety to decide if it is safe to continue 
with the lift. 
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JOB ELEMENT 

 
ACTION 

 
EXECUTION 

15.DEMOBILIZE TANK AND 
OFFLOAD ALL EQUIPMENT AND 
TOOLS. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1. Remove all equipment and tools 
from tank 

−  Clean all tools and equipment         
before lowering off EFR 

−  Lower all hoses, tools, and 
equipment to the ground using 
safety rope and a pulley for 
assistance 

−    Place any contaminated material 
into drums to be disposed of 
(Tyveks, Gloves, Rags) 

− Check entire area for cleanliness 
before leaving site  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.a) Only approved clear, indoor/outdoor safety glasses should be used when 
working outside 

1.b) All employees on site will wear approved hard hats and PPE at all times 
on job site. 

1.c) No employees to stand under a load at any times 
1.d) No employee will lift 50lbs or greater without assistance. 
1.e) Tools and Air Hoses will be Loaded out of tank via Crane and Skid Plan 
1.f) Employees will wear  gloves always handling materials. 
1.g) All employees will maintain awareness of hand placement at all times 

loading and unloading material to avoid pinch points 
1.h) All crew members will maintain strong communication of actions to 

eliminate possible line of fire (LOF) issues.  
1.i) Site will be inspected before leaving to ensure housekeeping has been 

upkept. 
1.j) All locks to be removed from LOTO box and signed off before leaving 

site 
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Additional Tools and Equipment Needed 

 
 

TOOLS AND EQUIPMENT TASK TO BE PERFORMED 
 20-(12) pack of fresh air bottles, 

100’ high pressure hose, 1 
manifold, 1600’ of low-pressure 
hose, 6 full face respirators, 6 (5) 
Minute escape packs,   

Fresh air setup will be required to make entry into the tank,  

Decon Trailer Supplies Soap, Detergent, Towels, Cleaning Supplies 
Individual 4 gas monitors To be worn on employee’s person  
  
2-MSA 4-Gas Monitors,  For use to monitor atmosphere  
Kiddie Pools and Visqueen  To be used for Decon When Removing the Tank Or Removing PPE  
1 crane To load/unload material onto tank – Supplied By Ascend  
1 compressor on site to run air tools  Replace seals on tank -Supplied By BBB Tank 
Site Vehicles 1) Site supervisor 1) Site Safety 

2) Company Trucks for Crew  
 

 Brass Sockets, Pneumatic Impact, 
Pneumatic Drill, Brass Wrenches, 
Brass Pliers, Brass Hammers, Drill 
Bits 

To Remove Bolting and Tighten bolting on the new shoe seal, Impacts are to use only 
brass sockets when loosening or tightening bolts, wrenches to use as a backup to 
tighten or loosen bolts, Pneumatic Drill to drill holes in the Neoprene wiper tip on the 
secondary seal, no drilling over live product, brass hammers to tap primary shoes into 
place. Drill bits for the holes on the wiper tip 
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• Tools shall be used as their design was intended and shall not be modified. 
• Tools and Equipment must be inspected prior to use 
• Ensure all personnel are trained on proper use of tools and equipment 

 
 

 
 
 
 

JSA Reviewed With 
 

 Print Names of Workers that Reviewed the JSA Workers Signatures Date 
1    

2    

3    

4    

5    

6    

7    

8    

9    

10    
11    
12    
13    
14    
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GSI Job No. 6932 

 
Hazardous Waste Permit Renewal Application 

Ascend Performance Materials Texas Inc., Alvin, Texas 
Hazardous Waste Permit No. 50189 

Part B, Section V:  Appendix V.C.2 – 
Engineering Report for Solids Handling 

Unit Tanks 

Note:  The Engineering Report for Solids Handling Unit Tanks, originally issued 28 June 2019, in 
the previous hazardous waste permit renewal application, is submitted along with the information 
from the Class 1 Permit Modification submitted 22 October 2021. Therefore, the original 
Engineering Report and the modifications are submitted. 
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ENGINEERING REPORT FOR  

SOLIDS HANDLING UNIT TANKS 
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Ascend Performance Materials Texas Inc., Alvin, Texas 

 
 
I, Elaine A. Higgins, a registered professional engineer in the State of Texas, certify that 
the Engineering Report issued on 19 September 2019 for Decant Tank 1; Filtrate Tank 2; 
and Mix Tanks 3, 4, 5, and 6 on the Ascend Performance Materials Texas Inc. facility in 
Alvin, Texas, has been prepared in accordance with the requirements of 40 CFR 264.190-
200 for Tank Systems. 
 
 
 
 

 

 
 

 19 September 2019 
Elaine A. Higgins, P.E. 
State of Texas Registration No. 85482 
GSI Environmental Inc. 
Registered Engineering Firm No. F-01198 
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ENGINEERING REPORT FOR  
SOLIDS HANDLING UNIT TANKS 

 
Hazardous Waste Permit No. 50189 

Ascend Performance Materials Texas Inc., Alvin, Texas 
 
 
1.0 DESCRIPTION OF SOLIDS HANDLING UNIT 
 
1.1 Basis for the Engineering Report 
 
The Solids Handling Unit includes a system of permitted hazardous waste management 
tanks and permit exempt tanks, containers, and appurtenant equipment to be employed 
for dewatering and/or treating hazardous waste solids generated by manufacturing and 
waste processes on the Ascend Chocolate Bayou Plant in Alvin, Texas.  The Unit has 
been designed and will be constructed in accordance with applicable regulations under 
40 CFR 264 Subpart J for tanks and 40 CFR 265 Subpart J for interim status tanks.  The 
location of the Solids Handling Unit is shown on Figure V.11.1 
 
Additional detail regarding the Solids Handling Unit is provided in this Engineering Report 
which has been organized to generally follow the regulations as set forth in 40 CFR 264 
Subpart J. 
 
1.2 Hazardous Wastes to Be Managed in the Solids Handling Unit 
 
Two waste streams will be managed in the Solids Handling Unit, both consisting of a 
slurry of solids and water.   
 
• Solids from Department 331:  Prior to routing to the Solids Handling Unit, 

wastewater generated by the Acrylonitrile manufacturing units on the Ascend 
Chocolate Bayou Plant (i.e., AN Unit 2/3 and AN Unit 7) is processed in Department 
331.  Department 331 separates solids from process waste water:  solids are 
collected in Tanks 331T5-1 and 331T5-2 and water is disposed via the on-site 
permitted injection wells.  On an as-needed basis, solids are transferred via piping 
from Department 331 to the Solids Handling Unit for further processing. 

 
• Solids from IWPF Tanks:  The permitted IWPF Tanks 332T1-1 and 332T1-2 (Permit 

Units 08 and 09, respectively) are used for the storage and processing of hazardous 
wastewater and sludge prior to disposal in the on-site permitted injection wells (see 
Attachment V.4 in Part B Section V).  On an as-needed basis, solids which 
accumulate in the tanks are transferred via piping to the Solids Handling Unit for 
further processing. 

 
EPA waste codes associated with the wastes described above are listed on Table IV.B - 
Wastes Managed in Permitted Units and waste stream numbers are listed on Table V.C - 
Tanks and Tank Systems.   
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1.3 Overview of Waste Management Procedures 
 
The principal components of the Solids Handling Unit will include six permitted tanks 
(i.e., Decant Tank 1, Filtrate Tank 2, and Mix Tanks 3, 4, 5, and 6).  Ancillary, permit 
exempt equipment will include the following major elements:  i) tanks for additives such 
as diatomaceous earth, coagulant, caustic, and acid; ii) granular activated carbon units; 
iii) a filter press; and iv) roll-off boxes for transfer of processed solids.  A process flow 
diagram (PFD) for the Unit is provided on Figure V.11.2.  The layout of permitted tanks, 
permit exempt tanks, and ancillary equipment is depicted on Figures V.11.3 and V.22.4.  
Processing of the waste streams to be managed in the Solids Handling Unit will be 
conducted as described below.   
 
1.3.1 Processing of Solids from Department 331 
 
Solids will be slurried with water in Department 331 and piped to Mix Tanks 3, 4, 5, and 6 
on an as-needed (i.e., campaign) basis approximately 2-3 times per year.  Caustic will be 
added to the sludge in the Mix Tanks after which the solids will be allowed to settle and 
the supernatant liquid will be decanted.  Supernatant liquid will be pumped to Decant 
Tank 1 and thence to the IWPF Tanks.  Sufficient water will be added to the settled solids 
to facilitate pumping the filter press.  Diatomaceous earth and/or coagulant may be added 
as necessary to facilitate removal of water in the filter press.  Liquid from the filter press 
will be pumped to Filtrate Tank 2 and thence to the IWPF Tanks. 
 
Filter cake which is produced by the filter press will be conveyed to roll-off boxes.  The 
roll-off boxes will be stored temporarily in a permit exempt (i.e., less than 90-day) storage 
area while laboratory testing is being conducted to ensure that the solids meet applicable 
Land Disposal Restrictions (LDR).  After sampling confirms that LDR requirements have 
been met, the solids will be then be transferred to a permitted landfill for disposal. 
 
1.3.2 Processing of Solids from IWPF Tanks 
 
Solids will be slurried with water at the IWPF Tanks and piped to Mix Tanks 3, 4, 5, and 6 
on an as-needed basis.  The slurry will be routed to the filter press for separation of liquids 
and solids.  Liquids from the filter press will be returned to the IWPF Tanks. 
 
Filter cake will be transferred to roll-off boxes and mixed with cement for the immobilization 
of antimony.  The roll-off boxes will be stored temporarily in a permit exempt (i.e., less 
than 90-day) storage area while laboratory testing is being conducted to ensure that the 
solids meet applicable Land Disposal Restrictions (LDR).  After sampling confirms that 
LDR requirements have been met, the solids will be then be transferred to a permitted 
landfill for disposal. 
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2.0 DESIGN AND INSTALLATION OF THE SOLIDS HANDLING UNIT (264.192) 
 
2.1 Design of the Solids Handling Unit (264.192(a)) 
 
2.1.1 Design Standards for Tanks (264.192(a)(1)) 
 
In accordance with 40 CFR 264.192, the foundation, structural support, seams, and 
connections of the Solids Handling Unit tanks have been designed and materials will be 
selected in order to i) possess sufficient structural strength, ii) be compatible with the 
hazardous and non-hazardous materials managed, and iii) prevent corrosion so that 
Solids Handling Unit tanks will be protected from collapse, rupture, or failure.  Tanks have 
been designed in accordance with API 650. 
 
• Decant Tank 1 is a vertical cylindrical tank with a cone bottom with a diameter of 

10 ft and an overall height of approximately 22 ft, including the cone bottom and 
spherical head having a maximum capacity of 7,000 gallons (see Appendix V.11.1). 

 
• Filtrate Tank 2 is a vertical cylindrical tank approximately 9 ft diameter and 22 ft tall 

having a maximum capacity of 7,000 gallons (see Appendix V.11.2). 
 
• Mix Tanks 3, 4, 5, and 6 will be horizontal cylindrical tanks 36 ft long and 11 ft wide, 

each having a capacity of 25,500 gallons (see Appendix V.11.3).   
 
2.1.2 Hazardous Characteristics of Wastes (264.192(a)(2)) 
 
The Solids Handling Unit will manage both characteristically hazardous waste (i.e., 
corrosive, reactive, and toxic) and listed hazardous wastes which were listed owing to 
toxicity and or ignitability and reactivity, as follows: 
 

Hazard Code/ 
Reason for Listing 

 
EPA Hazardous Waste Nos. 

Ignitability D001* 
Corrosivity D002 
Reactivity D003 
Toxic D004, D005, D006, D007, D008, D010, 

D018, D026, D035, D038, F003, F039, U188 
Acutely toxic P003, P030, P036, P063, P101, P106 
Toxic and reactive K011, K013, K014 

 Note: * = Waste has less than 10% TOC. 
 
2.1.3 Tanks in Contact with Soil or Water (264.192(a)(3)) 
 
No corrosion protection is required, as all tanks are located above ground on concrete 
bases within secondary containment. 
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2.1.4 Traffic Protection (264.192(a)(4)) 
 
No traffic protection is required, as all tanks are located above ground and no vehicles will 
be driving over the tanks. 
 
2.1.5 Other Design Considerations (264.192(a)(5)) 
 
• Tank Foundations (264.192(a)(5)(i):  Tanks will be placed directly on the base of the 

reinforced concrete secondary containment which will provide sufficient support for 
the tanks and capable of maintaining the load of the tanks when full.  The foundation 
for the tanks will be resistant to pressure gradients above and below the system, and 
will be capable of preventing failure due to settlement, compression, and/or uplift. 

 
• Tank Anchoring (264.192(a)(5)(ii):  Tanks will be secured, as necessary, to prevent 

flotation or dislodgement.  Alvin, Texas, is located within a zone having a seismic risk 
approaching zero; therefore, tanks are not required to be secured to prevent damage 
during a seismic event (USGS, 2018). 

 
• Frost Heave (264.192(a)(5)(iii):  No protection against frost heave is required, as all 

tanks are located above ground and the ground in Alvin, Texas, is not subject to 
freezing owing to the mild climate. 

 
2.2 Construction and Installation (264.192(b)-(g)) 
 
2.2.1 Procedures to Prevent Damage During Construction and Installation (264.192(b)) 
 
Tanks and ancillary equipment will be installed in accordance with standard engineering 
practices for quality control and testing and applicable provisions of 40 CFR 264.192(b).  
The tanks will be handled in a manner to prevent damage during installation.   
 
2.2.2 Backfill and Corrosion Protection (264.192(c) and (f)) 
 
No tanks will be installed subgrade; therefore, requirements for backfill are not applicable.  
No corrosion protection is required, as all tanks are located above ground on concrete 
bases within secondary containment. 
 
2.2.3 Tightness Testing (264.192(d)) 
 
Tanks and piping will be tested after installation and prior to being placed into service to 
verify a properly functioning and leak-free condition.  Any defects indicated by the testing 
will be remedied and verified prior to placing the tank system into service. 
 
2.2.4 Ancillary Equipment (264.192(e)) 
 
Ancillary piping will be constructed of carbon steel with welded, flanged connections, and 
tie-downs designed to accommodate possible expansion and contraction.  Piping and 
equipment will be supported to prevent damage due to excessive stress due to settlement, 
vibration, expansion, or contraction. 
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2.2.5 Installation Certification (264.192(g)) 
 
Following installation of Decant Tank 1, Filtrate Tank 2, and Mix Tanks 3, 4, 5, and 6, a 
professional engineer registered in the State of Texas will review information regarding 
installation of the tanks, ancillary equipment, and piping for evidence of potential weld 
breaks, punctures, scrapes, cracks, corrosion, or other structural damage, and a 
Certification of RCRA Tank Installation will be submitted to the TCEQ. 
 
 
3.0 CONTAINMENT AND DETECTION OF RELEASES (264.193) 
 
3.1 Secondary Containment Description (264.193(a), (b), (d), (e)) 
 
As required by 40 CFR 264.193, potential releases to the environment will be prevented 
by locating tanks and ancillary equipment associated with the tank system (i.e., piping, 
pumps, valves, etc.) within a sealed concrete secondary containment area.  The 
secondary containment has a containment volume of 34,943 gallons (see Table V.11.1).  
This volume accounts for displacement of i) equipment, ii) proposed tanks, and 
iii) precipitation from a 24-hr, 25-yr rainfall event.  Calculations are based on the 
equipment layout and dimensions depicted on Figure V.11.3.  The total available 
secondary containment (i.e., 34,943 gallons) is sufficient to contain the volume of any of 
the largest tanks in the Unit (i.e., 25,500 gallons for Mix Tanks 3, 4, 5, or 6). 
 
3.2 Collection of Releases (264.193(c)) 
 
The base of the secondary containment will be sloped so that fluid flows to the sump 
located along the northern wall (see Figure V.11.3).  Precipitation, wash water, and/or 
potential leaks from the tanks will be removed from the sump within 24 hours, as required 
by 40 CFR 264.193(c)(4).  Water will be routed to other storm water or wastewater 
management units within the Ascend plant, depending on whether treatment is required.  
If no leaks or releases have occurred, storm water will be managed with storm water from 
other manufacturing portions of the facility.  If a leak or release has occurred, wastewater 
will be managed with wastewater from the facility, ensuring that no incompatible wastes 
are mixed.  
 
3.3 Secondary Containment Description (264.193(f)) 
 
Ancillary equipment and piping is either located within the secondary containment area or 
visually inspected on a daily basis in accordance with 40 CFR 264(f). 
 
3.4 Prevention of Run-On/Run-Off 
 
The Solids Handling Unit has been designed and will be constructed, operated, and 
maintained so as to prevent physical transport of any hazardous waste by a 100-year flood 
event as required by 30 TAC 335.204(a)(1).  The above-ground tanks in the Solids 
Handling Unit are located in an area where the predicted depth of the 100-yr flood is less 
than 1 ft (see Figure II.1 in Part B Section II).  The reinforced concrete secondary 
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containment dike surrounding the tanks will be 2 ft high, thereby providing a minimum 
freeboard of 1 ft in the event of a 100-yr flood event.   
 
 
4.0 GENERAL OPERATING REQUIREMENTS (264.194) 
 
4.1 Suitability of Materials of Construction (264.194 (a)) 
 
Hazardous wastes and additives (i.e., caustic, diatomaceous earth, coagulant) have been 
evaluated as to suitability for use in the tanks in Solids Handling Unit and have been found 
to cause no potential for failure of the tanks, ancillary equipment, or containment system 
via rupture, leakage, corrosion, or other mechanism. 
 
4.1 Prevention of Spills and Overflows (264.194 (b)) 
 
Personnel are present to monitor system operation and tank levels whenever waste is 
being processed, thereby preventing the potential for spills or overfills.  Tanks are closed; 
therefore, monitoring is not required to maintain sufficient freeboard to prevent overtopping 
by wave or wind action or by precipitation. 
 
 
5.0 INSPECTIONS (264.195) 
 
A schedule for inspections required under 40 CFR 264.195 is provided on Table III.D - 
Inspection Schedule in Part B Section III. 
 
 
6.0 RESPONSE TO LEAKS OR SPILLS (264.196) 
 
Provisions of 40 CFR 264.196 specify response activities to be conducted in the event of 
a release or spill from the Solids Handling Unit tanks.  In the event of a release from the 
tanks, Ascend will implement the following applicable procedures: 
 
• Flow Cessation:  Upon notification of a release, Ascend will immediately discontinue 

the flow of hazardous waste into the secondary containment area.  
 
• Waste Removal:  Within 24 hours of release, Ascend will remove spilled waste from 

the secondary containment system to be either disposed of on-site or stored in 
another permitted tank.  If removal of waste cannot be completed in 24 hours (i.e., 
because of force majeure), Ascend will complete waste removal at the earliest 
possible time to prevent harm to human health or the environment.   

 
• Notifications:  Notifications regarding a release to the environment will be completed 

in accordance with specifications in 40 CFR 264.196(d). 
 
• Return to Service:  If the integrity of any tank is not damaged during the spill, the 

Solids Handling Unit will be returned to service upon completion of necessary repairs, 
removal of waste, and adherence to applicable provisions of 40 CFR 264.196(e) and 
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40 CFR 264.196(f).  If the integrity of any tank is damaged during the release, the 
tank will be repaired as required to meet the requirements of 40 CFR 264 Subpart J, 
and re-certified by a registered professional engineer in the State of Texas prior to 
returning to service in accordance with 40 CFR 264.196(f). 

 
7.0 TANK CLOSURE (264.197) 
 
Closure of the Solids Handling Unit tanks is addressed in Attachment VII.1 - Closure and 
Post Closure Plan in Part B Section VII. 
 
 
8.0 SPECIAL REQUIREMENTS FOR CERTAIN WASTES (264.198 AND 264.199) 
 
8.1 Ignitable and/or Reactive Wastes (264.198) 
 
The Solids Handling Unit will manage wastes classified as ignitable and/or reactive.  
Therefore, the tanks will be installed and operated according to provisions of 40 CFR 
264.198(a)(2).  Wastes will be stored and treated so as to be protected from any material 
or conditions that may cause the waste to ignite or react. 
 
8.2 Incompatible Wastes (264.199) 
 
Unit operating procedures will require that all newly generated wastes are evaluated to 
determine compatibility with existing wastes.  As required by 40 CFR 264.17(b) for 
management of incompatible wastes, precautions will be taken to prevent adverse 
reactions which may produce violent reactions, produce uncontrolled quantities of toxic 
vapors or fumes, damage the structural integrity of the tanks, or otherwise threaten human 
health or the environment as required by 40 CFR 264.17(b).   
 
 
9.0 AIR EMISSIONS (264.200) 
 
A low pressure flow of air or nitrogen will be introduced into the head space of Mix Tanks 
3, 4, 5, and 6 to displace volatile organics potentially present in the tank head space.  
Tank head spaces will be jointly connected to two granular activated carbon units 
connected in series to prevent the emission of volatile organic compounds during waste 
processing.  Pressure protection will be provided by a pressure/vacuum relief valve 
(PVRV) device on each tank. 
 
Any permits required for the tanks will be obtained under Ascend's existing New Source 
Review permit. 
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TABLE V.1.1
CALCULATION OF SECONDARY CONTAINMENT VOLUME:  SOLIDS HANDLING UNIT TANKS

Ascend Performance Materials Texas, Inc., Alvin, Texas
Hazardous Waste Permit No. 50189

Width or Height/ Conversion
Length Diameter Area Depth Volume from cu ft Volume

Item (ft) (ft) (sq ft) (ft) (cu ft) to Gallons (gallons) Notes
Containment Area and Volume 
Secondary containment 103.0 100.0 10,300 2.00 20,600 7.48 154,088 Dimensions taken from Figure V.11.3, assuming 6-in (0.5-ft) thick concrete dike
Sump 6.0 4.0 24 6.00 144 7.48 1,077

Total Containment Volume 155,165
Displacement Area and Volume
Tank T-1 Filtrate Tank — 9.0 63.6 2.0 127 7.48 950 Dimensions taken from Figure V.11.3; all items assumed to be at least as tall as dike.
Tank T-2 Decant Tank — 9.0 63.6 2.0 127 7.48 950
Mix Tank T-3 40.0 11.0 440.0 2.0 880 7.48 6,582 Dimensions of  skid; tank itself is 36 ft long.
Mix Tank T-4 40.0 11.0 440.0 2.0 880 7.48 6,582 Dimensions of  skid; tank itself is 36 ft long.
Mix Tank T-5 40.0 11.0 440.0 2.0 880 7.48 6,582 Dimensions of  skid; tank itself is 36 ft long.
Mix Tank T-6 40.0 11.0 440.0 2.0 880 7.48 6,582 Dimensions of  skid; tank itself is 36 ft long.
Activated Carbon Drum — 2.8 6.2 2.0 12 7.48 90
Activated Carbon Drum — 2.8 6.2 2.0 12 7.48 90
Tank T-100 Coagulant Tank — 8.0 50.3 2.0 101 7.48 755
Dilute Coagulant Pump Skid 8.8 8.8 77.4 2.0 155 7.48 1,159
Filter Press Pump Skid 8.0 13.0 104.0 2.0 208 7.48 1,556
Pump P-114 DE Transfer Pump 5.5 1.7 9.4 2.0 19 7.48 142
Tank T-101 DE Mix Tank 4.0 4.0 16.0 2.0 32 7.48 239
Tank T-130 Air Tank 6.5 6.5 42.3 2.0 85 7.48 636
Pump P-10 Decant Pump 5.5 1.7 9.4 2.0 19 7.48 142
Pump P-6 Filtrate Pump 5.5 1.7 9.4 2.0 19 7.48 142
Tank T-105 Precoat Tank — 12.0 113.1 2.0 226 7.48 1,690
Mixer M-135 Precoat Eductor 5.0 5.0 25.0 2.0 50 7.48 374
Pump P-9 Sump Pump 5.5 1.7 9.4 2.0 19 7.48 142
Filter F-100 Filter Press 47.0 9.0 423.0 2.0 846 7.48 6,328 Area within secondary containment; maximum conservative estimate owing to skeleton base.
Tank T-XX3 Acid Tank — 7.0 38.5 2.0 77 7.48 576
DE Storage 8.0 8.0 64.0 2.0 128 7.48 957
Pump P-XX7 5.0 1.7 8.5 2.0 17 7.48 127
Pump P-XX8 5.0 1.7 8.5 2.0 17 7.48 127
Pump P-XX11 5.5 1.7 9.4 2.0 19 7.48 142

Total Displacement Volume 43,642
Volume Available for Containment
Containment Volume 155,165 Equal to total volume of containment area.
Less Displacement Volume 43,642 Equal to total volume of displacement equipment.
Less Rainfall Event -- -- 10,324 0.99 10,238 7.48 76,580 11.9 in, corresponding to a 25-year, 24-hour rain event (NOAA, 2019)

Total Available Volume for Containment 34,943
Required Volume for Secondary Containment Area
Largest Tank Volume 25,500 Mix Tanks 3, 4, 5, and 6

Total Required Volume 25,500
Volume Over/(Under)
Available Volume 34,943 Equal to total available volume for containment
Total Required Volume 25,500 Equal to total required volume

Volume Over/(Under) 9,443 Conclusion:  Sufficient containment volume available

Notes:
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1.  NOAA, 2019.   NOAA Atlas 14 Point Precipitation Frequency Estimates:  TX, Hydrometeorological Design Studies Center, Precipitation Frequency Data Server, NOAA's National Weather Service,
     https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=tx.
2.  DE = Diotomaceous earth.
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FIGURES 
 
Figure V.11.1 Sludge Treatment and Dewatering System:  Existing Tank Foundation 

Plan Project Location Plan 
Figure V.11.2 PFD Sludge Treatment 
Figure V.11.3 Sludge Treatment and Dewatering System:  ECU - Department 331 

General Arrangement 
Figure V.11.4 Sludge Treatment and Dewatering System:  Existing Tank Foundation 

Plan Overall Location Plan 
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APPENDIX V.11.2:  DESIGN FOR FILTRATE TANK 2 
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APPENDIX V.11.3:  DRAWINGS FOR MIX TANKS 3, 4, 5, AND 6 
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I, James M. McDade, a registered professional engineer in the State of Texas, certify that 
construction has been completed for five tanks (Permit Unit Nos. 17, 19, 20, 21, and 22) 
within the Solids Handling Unit on the Ascend Performance Materials Texas, Inc. (Ascend) 
facility in Alvin, Texas.  The tanks are authorized by TCEQ under Hazardous Waste Permit 
No. 50189 and 30 TAC 335.2(a).  In accordance with Provision II.A.6.a of Hazardous 
Waste Permit No. 50189 and 40 CFR 264.192(a), I further certify that, based on the 
information provide in this report issued 8 July 2021, that the tank systems have sufficient 
structural integrity and are acceptable for storing and/or treating hazardous waste.  The 
construction and installation of the tanks has been performed in accordance and 
compliance with good engineering practices and the design and construction 
specifications of Hazardous Waste Permit No. 50189. 
 
In addition, I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervisions according to a system designed to assure 
that qualified personnel properly gather and evaluate the information submitted.  Based 
on my inquiry of the person or persons who manage the system, or those persons directly 
responsible for gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete.  I am aware that there are significant 
penalties for submitting false information, including the possibility of fine and imprisonment 
for knowing violations. 
 
 

 

 
 
 
 
 
 
 

8 July 2021 
 James M. McDade, P.E. 
 State of Texas Registration No. 115868 
 GSI Environmental Inc. 
 Registered Engineering Firm No. F-01198 
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1.0 BASIS FOR CERTIFICATION 
 
GSI Environmental Inc. (GSI) has conducted a review of available information and 
conducted three site visits during construction of the Solids Handling Unit to confirm that 
the tanks within the unit have been constructed in compliance with applicable provisions 
of 40 CFR 264 Subpart J for tanks and Hazardous Waste Permit No. 50189.  Based on 
site visits and a review of documentation for the construction and installation of the Solids 
Handling Units, the tank system has been found to have sufficient structural integrity and 
is acceptable for storing and processing hazardous waste. 
 
Evaluation of the tank system installation has been based upon the following sources:  
 

• Tank design and construction specifications included in the Engineering Report 
submitted as part of a Class 2 Permit Modification Application for the facility’s 
Hazardous Waste Permit No. 50189, dated 19 September 2019, and approved by 
the Texas Commission on Environmental Quality (TCEQ) on 4 December 2019 
(see Appendix 1); 

• Additional updated tank design documents (see Appendix 1); 
• Three inspection visits documenting the construction process of the Solids 

Handling Unit (see Appendix 2);  
• Interviews with Ascend personnel; and  
• Review of geomembrane integrity and QA/QC documentation and tanks and 

piping tightness testing reports (see Appendix 3). 
 
Additional detail regarding the construction of the tanks and Solids Handling Unit is 
provided in this Certification Report which has been organized to generally follow the 
regulations as set forth in 40 CFR 264 Subpart J. 
 
 
2.0 OVERVIEW OF SOLIDS HANDLING UNIT 
 
2.1  Solids Handling Unit Construction 
 
The Solids Handling Unit is located in the south-central portion of the Ascend Chocolate 
Bayou Plant (see Figure 1) in Alvin, Texas, and includes a system of permitted hazardous 
waste management tanks and permit exempt tanks, containers, and appurtenant 
equipment to be employed for dewatering and/or treating hazardous waste solids 
generated by manufacturing and waste processes at the facility. The permitted tanks and 
all associated equipment (i.e., permit exempt tanks, containers, and appurtenant 
equipment) are contained within a concrete secondary containment (i.e., Solids Handling 
Unit) that is underlain by a geomembrane.  As authorized by Hazardous Waste Permit No. 
50189, the Solids Handling Unit tanks have been installed in accordance with the plans 
and specifications provided in the Engineering Report of the Class 2 Permit Modification 
issued to TCEQ on 18 September 2019.  The Class 2 Permit Modification was approved 
by TCEQ on 4 December 2019 and included a total of six permitted tanks (Permit Unit 
Nos. 17-22) within Solids Handling Unit.   
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Ascend has constructed and installed five of the six permitted tanks, with the Solids 
Handling Unit Decant Tank T-2 (Permit Unit No. 18) having not yet been constructed or 
installed.  The waste processes were modified so that the wastes could be managed 
without the need for Decant Tank T-2 at this time.  The updated process flow diagram 
(PFD) is included in Appendix 1 of this Certification Report. 
 
Ascend has constructed and installed five of the six permitted tanks, with the Solids 
Handling Unit Decant Tank T-2 (Permit Unit No. 18) having not yet been constructed or 
installed.  The updated process flow diagram (PFD) is included in Appendix 1 of this 
Certification Report.  The waste processes were modified so that the wastes could be 
managed without the need for Decant Tank T-2 at this time.  Despite the modification of 
not constructing Decant Tank T-2, the Solids Handling Unit has been designed, 
constructed, and installed to comply with and as authorized by Hazardous Waste Permit 
No. 50189 and 30 TAC 335.2(a), including the five tanks that have been constructed and 
installed.  
   
2.2 Design of the Solids Handling Unit 
 
In accordance with 40 CFR 264.192, the foundation, structural support, seams, and 
connections of the Solids Handling Unit tanks have been designed and materials were 
selected in order to: i) possess sufficient structural strength, ii) be compatible with the 
hazardous and non-hazardous materials managed, and iii) prevent corrosion so that 
Solids Handling Unit tanks will be protected from collapse, rupture, or failure.  Tanks have 
been designed in accordance with API 650 (see Appendix 1) and constructed in 
compliance with and as authorized by the terms of the Hazardous Waste Permit No. 50189 
and 30 TAC 335.2(a). 
 

TCEQ 
Permit 

Unit Tank Name 
NOR 
No. Tank Description 

Capacity 
(gallons) 

17 Filtrate Tank 
T-1 121 

Vertical cylindrical tank 
approximately 9 ft diameter and 
16.5 ft tall, with a 4.33 ft skirt 

15,000 

19 Mix Tank T-3 123 Horizontal cylindrical tank 46 ft 
long and 8.5 ft wide 20,000 

20 Mix Tank T-4 124 Horizontal cylindrical tank 46 ft 
long and 8.5 ft wide 20,000 

21 Mix Tank T-5 125 Horizontal cylindrical tank 46 ft 
long and 8.5 ft wide 20,000 

22 Mix Tank T-6 126 Horizontal cylindrical tank 46 ft 
long and 8.5 ft wide 20,000 

     
As the tanks final dimensions were slightly modified from the original design dimensions 
included in the Class 2 Permit Modification Application and Decant Tank T-2 was not 
constructed, the secondary containment capacity calculations were updated to ensure that 
the Solids Handling Unit has sufficient containment volume available as designed (see 
Table 1). 
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2.3 Hazardous Wastes Managed in Solids Handling Unit 
 
As authorized by Hazardous Waste Permit No. 50189, the Solids Handling Unit will be 
utilized to manage two waste streams: i) solids collected in Tanks 331T5-1 and 331T5-2 
from Department 331; and ii) solids from permitted IWPF Tanks 332T1-1 and 332T1-2 
(Permit Unit Nos. 08 and 09, respectively).  U.S. Environmental Protection Agency (EPA) 
waste codes associated with the wastes described above and waste stream numbers are 
listed on Table IV.B (Wastes Managed in Permitted Units) and Table V.C (Tanks and Tank 
Systems), respectively, of Hazardous Waste Permit No 50189.  The Solids Handling Unit 
will manage both characteristically hazardous waste (i.e., corrosive, reactive, and toxic) 
and listed hazardous wastes, which are listed owing to toxicity and/or ignitability and 
reactivity as described in the Engineering Report in the Class 2 Permit Modification 
Application. 
 
 
3.0 TANK INSTALLATIONS (40 CFR 264.192(b)-(f)) 
 
3.1 Prevention of Structural Damage (40 CFR 264.192(b)) 
 
As specified under 40 CFR 264.192(b), proper handling procedures were implemented so 
as to prevent structural damage to the tank systems during installation; therefore, no 
structural damage or other inadequate construction/installation conditions need to be 
remedied prior to use of the tank system.  During construction, the tank was subjected to 
visual inspection to ensure the absence of structural deficiencies.  GSI personnel 
conducted three visits at different stages during construction of the Solids Handling Unit 
on 5 October 2020, 16 December 2020, and 5 May 2021 to verify that the construction of 
the unit and tanks were consistent with the specification designs. 
 
3.2 Backfill (40 CFR 264.192(c)) 
 
The tanks in the Solids Handling Unit are on supports and located within a reinforced 
concrete secondary containment area, which is underlain with a geomembrane (see 
Appendix 2); therefore, no backfill was used to support the tank and the provisions of 40 
CFR 264.192(c) are not applicable. 
 
3.3 Tank Tightness Testing (40 CFR 264.192(d)) 
 
As required under 40 CFR 264.192(d), tanks are to be tested for tightness and all leaks 
repaired prior to placing the tank system in service.  For this purpose, Filtrate Tank T-1 
(Permit Unit No. 17) and Mixing Tanks T-3 through T-6 (Permit Unit Nos. 19 through 22, 
respectively) were constructed at an off-site facility and the tanks were tightness tested 
between 18 May 2020 and 1 September 2020, prior to installation within the Solids 
Handling Unit.  Filtrate Tank T-1 (Permit Unit No. 17) was filled to the maximum level and 
held for one hour without any leaks observed, as recorded in the Hydro Test Report by 
Augusta Fiberglass (see Appendix 3).  Mixing Tanks 3, 4, 5, and 6 (Permit Unit Nos. 19-
22) were filled with water and inspected for signs of leaks. No leaks were observed from 
welds and plugged/flanged openings during the test as recorded by DEL Corporation (see 
Appendix 3).  Therefore, tightness tests demonstrated that no leaks are present and the 
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permitted Solids Handling Unit tanks are suitable for containing the hazardous wastes to 
be managed. 
 
3.4 Ancillary Equipment (40 CFR 264.192(e)) 
 
Ancillary equipment (i.e., aboveground piping, welded flanges, and pumps) were installed 
in accordance with the requirements of 40 CFR 264.192(e) as described in the 
Engineering Report included in Class 2 Permit Modification Application and as observed 
by GSI on 5 May 2021.  Ancillary equipment has been provided support and protection to 
guard against physical damage and excessive stress resulting from settlement, vibration, 
expansion, and contraction.  Moreover, ancillary equipment has been satisfactorily 
pressure tested after installation between 8 February 2021 and 9 June 2021 (see 
Appendix 3). 
 
3.5 Corrosion Protection (40 CFR 264.192(f)) 
 
No corrosion protection is required for the tanks in the Solids Handling Unit as referenced 
in 40 CFR 264.192(a)(3), since no portion of the metal tanks is in contact with soil or water.  
The tanks are elevated on supports at a minimum of 6 inches above the concrete floor of 
the secondary containment (i.e., Solids Handling Unit), and the floor of the Solids Handling 
Unit is sloped so that precipitation, wash water, or any potential leaks flow to a sump 
through a system of concrete drains for collection and transfer within 24 hours, as required 
by 40 CFR 264.193(c)(4).  The sump is located in the northern portion of the secondary 
containment of the Solids Handling Unit and serves as part of the secondary containment 
system for the Solids Handling Unit, thus meeting requirements of 40 CFR 264.190(b).  
Water is routed from the sump to Filtrate Tank T-1 (Permit Unit No. 17) in the northwest 
portion of the Solids Handling Unit. 
 
 
4.0 RECORD KEEPING (40 CFR 264.192(g)) 
 
In summary, information reviewed and site observations made by GSI for tanks and 
ancillary equipment within the Solids Handling Unit indicate that the tank system has been 
properly designed and installed for the management of hazardous waste.  This written 
assessment and certification will be maintained on file at the facility as required under 40 
CFR 264.192(g). 
 



 
GSI Job No. 5644  

 
 

CERTIFICATION OF CONSTRUCTION FOR 
SOLIDS HANDLING UNIT TANKS (PERMIT UNITS 17, 19, 20, 21, AND 22) 

 
Hazardous Waste Permit No. 50189 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
 

 

 
TABLE 

 
Table 1  Calculation of Secondary Containment Volume: Solids Handling Unit Tanks  
 
 
 
  



GSI Job No. 5644
Issued:  8 July 2021
Page 1 of 2

TABLE 1
CALCULATION OF SECONDARY CONTAINMENT VOLUME:  SOLIDS HANDLING UNIT TANKS

Ascend Performance Materials Texas, Inc., Alvin, Texas
Hazardous Waste Permit No. 50189

Width or Height/ Conversion
Length Diameter Area Depth Volume from cu ft Volume

Item (ft) (ft) (sq ft) (ft) (cu ft) to Gallons (gallons) Notes
Containment Area and Volume 
Secondary containment 102.2 94.8 9,689 2.53 24,485 7.48 183,148 Dimensions taken from elevations data from design drawings. Dike wall is 10" thick.
Trench 152.7 1.5 229 1.68 384 7.48 2,872 Dimensions taken from elevations data from design drawings
Sump 6.3 4.3 27 6.00 162 7.48 1,212 Dimensions taken from elevations data from design drawings

Total Containment Volume 187,232
Displacement Area and Volume
Tank T-1 Filtrate Tank Concrete Base — 5.8 164.3 1.3 212 7.48 1,586 The concrete base is an octagon and the height taken from elevation data from drawings.
Fitrate Transfer Pump 5.8 2.3 26.3 1.3 35 7.48 262 Pump assumed to be the same size its concrete base for conservative calculations.
Filtrate Transfer Pump Concrete Base 5.8 2.3 26.3 1.2 32 7.48 239
Sump Pump 5.3 2.0 19.3 1.3 25 7.48 187 Pump assumed to be the same size its concrete base for conservative calculations.
Sump Pump Concrete Base 5.3 2.0 19.3 1.2 23 7.48 172
Decant Pump 5.3 2.0 19.3 1.3 25 7.48 187 Pump assumed to be the same size its concrete base for conservative calculations.
Decant Pump Concrete Base 5.3 2.0 19.3 1.2 23 7.48 172
Mix Tank T-3 46.1 8.5 391.5 2.5 989 7.48 7,398 Calculations done assuming conservatively that tank is rectangular and not cylindrical.
Mix Tank T-4 46.1 8.5 391.5 2.5 989 7.48 7,398 Calculations done assuming conservatively that tank is rectangular and not cylindrical.
Mix Tank T-5 46.1 8.5 391.5 2.5 989 7.48 7,398 Calculations done assuming conservatively that tank is rectangular and not cylindrical.
Mix Tank T-6 46.1 8.5 391.5 2.5 989 7.48 7,398 Calculations done assuming conservatively that tank is rectangular and not cylindrical.
Activated Carbon Drum — 1.9 2.9 2.5 7 7.48 52 55 gallon drums, with assumed dimensions 23" diameter and 33.5" height
Activated Carbon Drum — 1.9 2.9 2.5 7 7.48 52 55 gallon drums, with assumed dimensions 23" diameter and 33.5" height
Tank T-100 Coagulant Tank — 8.0 50.3 1.4 72 7.48 539
Tank T-100 Coagulant Tank Base — 4.7 105.2 1.1 116 7.48 868 The concrete base is an octagon and the height taken from elevation data from drawings.
Coagulant Pumps 1.00 0.5 1.2 1.0 2 7.48 15 Calculations include 2 pumps with assumed dimensions of 1'Lx0.5'Wx1'H
Coagulant Pumps Concrete Base 8.0 8.0 64.0 1.0 64 7.48 479
Acetic Acid Tote 4.0 4.0 16.0 2.5 40 7.48 299
Acetic Acid Pump 2.0 2.0 4.0 1.5 6 7.48 45 Pump assumed to be the same size its concrete base for conservative calculations.
Acetic Acid Pump Concrete Base 2.0 2.0 4.0 1.0 4 7.48 30
Tank T-102 DE Mix Tank 6.0 3.5 21.0 2.5 53 7.48 396
DE Mix Transfer Pump 2.0 2.0 4.0 1.5 6 7.48 45 Pump assumed to be the same size its concrete base for conservative calculations.
DE Mix Transfer Pump Concrete Base 2.0 2.0 4.0 1.0 4 7.48 30
Tank T-130 Air Tank — 2.5 4.9 2.5 12 7.48 90 Air Tank is placed on the hollow skid. Conservative height used for calculations.
Tank T-105 Precoat Tank — 12.0 113.1 1.4 161 7.48 1,204
Tank T-105 Precoat Tank Concrete Base — 5.8 164.3 1.1 181 7.48 1,354 The concrete base is an octagon and the height taken from elevation data from drawings.
Precoat Tank Pumps 8.0 4.0 77.3 2.5 195 7.48 1,459 Calculations include 2 rental pumps with assumed conservative dimensions of 8'Lx4'Wx4'H.
Filter Press Pumps 8.0 13.0 104.0 2.5 263 7.48 1,967 Pumps assumed to be the same size as thei hollow metal skid. Conservative height used.
Access Platform Stair Concrete Pads 3.5 3.5 11.9 0.5 18 7.48 135 Calculations include 3 stair concrete pads assumed to have same dimesions.
De Mix Access Platform Stair Concrete Pad 3.5 3.5 12.5 0.5 7 7.48 52
Unit Access Stair Concrete Pads 3.5 3.5 11.9 0.5 12 7.48 90 Calculations include 2 stair concrete pads assumed to have same dimesions.

Total Displacement Volume 41,321
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TABLE 1
CALCULATION OF SECONDARY CONTAINMENT VOLUME:  SOLIDS HANDLING UNIT TANKS

Ascend Performance Materials Texas, Inc., Alvin, Texas
Hazardous Waste Permit No. 50189

Width or Height/ Conversion
Length Diameter Area Depth Volume from cu ft Volume

Item (ft) (ft) (sq ft) (ft) (cu ft) to Gallons (gallons) Notes
Volume Available for Containment
Containment Volume 187,232 Equal to total volume of containment area.
Less Displacement Volume 41,321 Equal to total volume of displacement equipment.
Less Rainfall Event -- -- 9,945 1.00 9,945 7.48 74,389 12.0 in, corresponding to a 25-year, 24-hour rain event (NOAA, 2021)

Total Available Volume for Containment 71,522
Required Volume for Secondary Containment Area
Largest Tank Volume 20,000 Mix Tanks 3, 4, 5, and 6

Total Required Volume 20,000
Volume Over/(Under)
Available Volume 71,522 Equal to total available volume for containment
Total Required Volume 20,000 Equal to total required volume

Volume Over/(Under) 51,522 Conclusion:  Sufficient containment volume available

Notes:
1.  NOAA, 2021.   NOAA Atlas 14 Point Precipitation Frequency Estimates:  TX, Hydrometeorological Design Studies Center, Precipitation Frequency Data Server, NOAA's National Weather Service,
     https://hdsc.nws.noaa.gov/hdsc/pfds/pfds_map_cont.html?bkmrk=tx.
2.  DE = Diotomaceous earth.



 
GSI Job No. 5644  

 
 

CERTIFICATION OF CONSTRUCTION FOR 
SOLIDS HANDLING UNIT TANKS (PERMIT UNITS 17, 19, 20, 21, AND 22) 

 
Hazardous Waste Permit No. 50189 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
 

 

 
 

FIGURE 
 
Figure 1 Location of Hazardous Waste Management Units 
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APPENDIX 2 
 PHOTOGRAPHIC DOCUMENTATION OF THE INSPECTIONS CONDUCTED AT THE 

ASCEND CHOCOLATE BAYOU PLANT 
 

Hazardous Waste Permit No. 50189 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

Geomembrane installation.  Photograph Taken Facing South. 



 
GSI Job No.5644 
Issued:  8 July 2021 
Page 2 of 8  

 
 

APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Northern main sum.  Photograph taken facing northwest. 
 

  



 
GSI Job No.5644 
Issued:  8 July 2021 
Page 3 of 8  

 
 

APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Eastern side of the geomembrane installation.  Photograph taken facing southeast. 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 
 

Eastern side of the geomembrane installation.  Photograph taken facing southeast. 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Southeastern side of the geomembrane installation.  Photograph taken facing northeast. 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Geomembrane concrete anchoring support.  Photograph taken facing southeast. 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Northeastern side of the upper soil cover over geomembrane.  Photograph taken facing 
southwest. 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT GEOMEMBRANE: INSPECTION CONDUCTED ON 5 

OCTOBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Geomembrane installation.  Photograph Taken Facing South. 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Southeastern portion of the secondary containment area. Facing southeast 
 

 
 

Western portion of the secondary containment area and location of main sump. Facing southwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of roll-off loading/unloading area. Facing southwest 
 

 
 

Location of roll-off loading/unloading area. Facing northeast 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of mix tanks and tank concrete pads in the southwestern portion of the secondary 
containment area. Facing south 

 

 
 

Location of tank concrete pads in the western portion of the secondary containment area. Facing 
northeast 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of the mix tanks in the southwestern portion of the secondary containment area. Facing 
southeast 

 

 
 

Location of the temporary stairway to access the southeastern portion of the secondary 
containment area. Facing northeast 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of the collection sump and tank concrete pad in the eastern portion of the secondary 
containment area. Facing northwest 

 

 
 

Eastern portion of the secondary containment area. Facing southeast 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of the mix tanks in the southwestern portion of the secondary containment area. Facing 
southwest 

 

 
 

Southeastern portion of the secondary containment area. Facing southwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Dike wall of the southeast portion of the secondary containment area. Facing southwest 
 

 
 

Dike wall of the southeast portion of the secondary containment area. Facing northeast 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Dike wall of the northeastern portion of the secondary containment area. Facing northwest 
 

 
 

Dike wall of the southwestern portion of the secondary containment area Facing northwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT SECONDARY CONTAINMENT: INSPECTION 

CONDUCTED ON 16 DECEMBER 2020 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Dike wall of the northwestern portion of the secondary containment area. Facing northeast 
 

 
 

Eastern view of the secondary containment area. Facing west 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of wastewater tank and filter press in the northern portion of the secondary containment 
area. Facing northwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of air tank, skid, ancillary equipment and mix tanks in the southwestern portion of the 
secondary containment area. Facing southwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 
 

 
 

Location of precoat tank, concrete base, air tank and mix tanks in the southeast portion of the 
secondary containment area. Facing south 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of filter press in the norther portion of the secondary containment area. Facing north 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 
 

 
 

Location of wastewater tank and associated pumps in the northwestern portion of the secondary 
containment area. Facing northeast 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of mix tanks, concrete base and ancillary equipment in the western portion of the 
secondary containment area. Facing south 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 
 

 
 

Location of the polymer tank, concrete base and mix tank in the northern portion of the secondary 
containment area. Facing east 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of superficial cracks in the northern portion of the secondary containment area. Facing 
north 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 
  

 
 

Location of mix tank, concrete base and ancillary equipment in the southwestern portion of the 
secondary containment area. Facing northwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of precoat tank, mix tanks and ancillary equipment in the southeastern portion of the 
secondary containment area. Facing northwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 
 

 
 

Location of the mix tanks in the southwestern portion of the secondary containment area. Facing 
southwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 

 
 

Location of carbon filter columns and mix tank in the southwestern portion of the secondary 
containment area. Facing southwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
RCRA Hazardous Waste Permit No. 50189 

 
 

 
 

Location de-mix tank in southwest portion of the secondary containment area. Facing southwest 
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APPENDIX 2 
PHOTOGRAPHS OF SOLIDS HANDLING UNIT TANK SYSTEM AND ANCILLARY EQUIPMENT: 

INSPECTION CONDUCTED ON 5 MAY 2021 
 

Ascend Performance Materials Texas, Inc., Alvin, Texas 
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Location de-mix tank and transfer pump in southwest portion of the secondary containment area. 
Facing southwest 
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Location of mix tanks in the southwest portion of the secondary containment area. Facing 
northwest 
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Location de-mix tank, transfer pump and carbon filter columns in southwest portion of the 
secondary containment area. Facing northeast 
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Part B, Section V:  Appendix V.D.1 – 
Engineering Report for Closed IWPF 

Surface Impoundment 

Note:  There were no changes to the Engineering Report for IWPF Surface Impoundment, 
originally issued 31 December 2009 in the previous hazardous waste permit renewal application.  
Therefore, the 31 December 2009 Engineering Report and supporting documentation are 
submitted as is.    
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1.0 DESCRIPTION OF THE CLOSED IWPF SURFACE IMPOUNDMENTS 
 
The Injection Well Pretreatment Facility (IWPF) Surface Impoundments, Permit Unit 03, 
were utilized from 1964 to 1997 for solids settlement, equalization, and cooling of 
collected wastewater and stormwater prior to deepwell injection.  Hazardous waste flow 
to the surface impoundments was terminated in 1994, and the ponds were closed in-
place in a phased manner over the period 1994 to 1997 in accordance with the 
provisions of an approved closure plan and Delay of Closure Application.  This section 
provides a brief description of the closed IWPF unit.  The Closure Certification report for 
the closed IWPF surface impoundments is provided in Appendix V.5.1.  Post-closure 
care requirements for the unit are provided in Section VII of this document. 
 
The closed IWPF unit (Permit Unit 03) is located in the central portion of the Ascend 
Chocolate Bayou facility (see Attachment C.1).  Wastewater and stormwater were 
collected in the impoundments for solids settlement, equalization, pH adjustment, 
oil/water separation, and cooling, and were then filtered by means of a continuous 
backwash sand filter prior to deepwell injection. 
 
Hazardous waste flow to the impoundments was terminated in 1994, with subsequent 
in-place closure of four of the original six impoundments in accordance with the 
approved closure plan.  The two remaining impoundments were temporarily converted 
to non-hazardous service in accordance with an approved Delay of Closure Application 
before final closure in 1997.   
 
 
2.0 HAZARDOUS WASTES MANAGED 
 
2.1 Types of Wastes Managed 
 
The closed IWPF surface impoundments were used for management and storage of 
organic and inorganic liquids such as process wastewater, stormwater, and landfill 
leachate prior to disposal by deepwell injection.  Waste streams which had previously 
been managed in the IWPF surface impoundments are currently managed in the IWPF 
Tanks (Permit Units 08 and 09; see Attachment V.4).  Wastes managed in the IWPF 
surface impoundments are listed on Table V.D.1. 
 
2.2 Ignitable and/or Reactive Wastes 
 
Within the IWPF surface impoundments, wastewater treatment involved oil/water 
separation, pH adjustment, and/or solids separation to meet the operating requirements 
of the injection wells.  Liquids managed in the IWPF surface impoundments did not 
meet the definition of ignitable or reactive wastes as defined in 40 CFR 261.21 or .23, 
respectively. 
 
2.3 Incompatible Wastes 
 
Determination of waste compatibility was based upon the procedure presented in 
Section IV:  Waste Analysis Plan.  In order to prevent potential adverse reactions or 
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releases, unit operating procedures required that all newly generated wastes were 
evaluated to determine compatibility with existing wastes.  If a new waste was 
determined to be incompatible with existing wastes managed in the unit, the waste was 
not managed in the IWPF surface impoundments. 
 
 
3.0 SPECIFICATIONS OF CLOSED IWPF SURFACE IMPOUNDMENTS 
 
The general layout of the closed IWPF surface impoundments is depicted on 
Figure XI.1.  Major components of the closed IWPF surface impoundments include a 
natural clay liner, solidified sludge and dike materials, compacted clay cap, and 
protective surface cover. 
 
3.1 Pre-Closure Construction 
 
Prior to the start of the closure program, the IWPF unit consisted of six surface 
impoundments designated Ponds 1 through 6.  The impoundments were of earthen 
construction, with compacted clay dikes and a natural clay liner ranging in thickness 
from 7 ft to over 30 ft beneath the unit. 
 
3.2 Post-Closure Construction 
 
Specifications for completion of the closed IWPF surface impoundments, and the 
Closure Certification report are provided in Appendix V.5.1. 
 
3.3 Control of Run-On/Run-Off 
 
The closure of the IWPF surface impoundments was designed, constructed, and 
maintained to direct rainfall away from the protective cap and prevent direct run-on 
during a 100-yr flood event.  The predicted 100-yr flood elevation is 15 ft MSL in the 
vicinity of the unit.  Currently, the lowest elevation of the top of the protective surface 
cap of the closed IWPF unit is approximately 17.5 ft MSL, or 2.5 ft higher than expected 
water levels during a 100-yr flood event. 
 
(Note that elevations shown in the Closure Certification in Appendix V.5.1 are 
referenced to Plant Datum and may be converted as follows: Elevation Plant Datum - 
85.5 ft = Elevation Mean Sea Level.) 
 
 
4.0 CORRECTIVE ACTION PROGRAM 
 
Compliance Plan CP-50189-001, issued by the TCEQ on 24 May 1995, established 
corrective action and groundwater monitoring programs for the IWPF unit in response to 
a confirmed detection of hazardous constituents exceeding background levels within 
shallow groundwater underlying the unit.  On 22 May 1995, Ascend began 
implementation of a Corrective Action Program designed to address the affected 
groundwater underlying the IWPF unit.  Additional information concerning the Corrective 
Action Program for the Closed IWPF surface impoundments is provided in Section XI:  
Compliance Plan. 
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Part B, Section V:  Appendix V.G.1 – 
Engineering Report for Closed Landfill 

Note:  There were no changes to the Engineering Report for the Closed Landfill, originally issued 
31 December 2009 and updated on 6 February 2012 and 21 February 2013.  Therefore, the 21 
February 2013 Engineering Report and supporting documentation are submitted as is.   
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1.0 DESCRIPTION OF THE CLOSED LANDFILL 
 
The Closed Landfill (Permit Unit 01) was closed in 1995 in accordance with the 
provisions of an approved closure plan and is currently under post-closure care.  This 
section provides a brief description of the Closed Landfill. 
 
The Closed Landfill (Permit Unit 01) is located in the southwest portion of the 
undeveloped section of the Solutia Chocolate Bayou facility (see Attachment C.1).  The 
landfill was constructed with a compacted clay liner, leachate collection system, and a 
compacted clay cover.  Upon closure in 1995, the landfill was capped in accordance with 
the terms of an approved closure plan (TNRCC, 1987) and entered in the deed records 
of Brazoria County, Texas.  Since 1988, a Groundwater Detection Monitoring Program 
(GWDMP) has been implemented for the Closed Landfill as described in Section VI:  
Geology Report of this application. 
 
 
2.0 HAZARDOUS WASTES MANAGED 
 
2.1 Types of Wastes Managed 
 
The Closed Landfill was used for disposal of hazardous wastes during the period of 
1962 to 1995, when the unit was closed with an estimated total of 258,000 cubic yards of 
waste in place.  During the active life of the unit, the following hazardous wastes were 
disposed:  industrial process sludge, wastewater treatment sludge, inorganic solids, 
spent filter cartridges, and spent catalysts.  Wastes managed in the Closed Landfill are 
provided on Table V.G.1. 
 
Containers which may have been placed in the Closed Landfill include those referenced 
by 30 TAC 335.175(e), as follows:  i) very small containers, such as ampoules; or 
ii) containers designed to hold free liquids for use other than storage such as a battery or 
capacitor.  Unless very small, such as an ampoule, containers were crushed, shredded 
or similarly reduced in volume to the maximum extent practical prior to burial per 30 TAC 
335.176. 
 
2.2 Ignitable and/or Reactive Wastes 
 
All wastes disposed in the Closed Landfill were treated prior to disposal to meet 
applicable requirements specified in the Land Disposal Restrictions referenced in 40 
CFR Part 268.  Thus, standard operating procedures implemented at the Closed Landfill 
excluded disposal of ignitable and/or reactive wastes per 40 CFR 264.312. 
 
2.3 Incompatible Wastes 
 
In order to prevent a potential adverse reaction or release, unit operating procedures 
required completion of a compatibility determination prior to disposing a waste or other 
material in the Closed Landfill.  Material compatibility was assessed using the procedure 
described in Section IV:  Waste Analysis Plan. 
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3.0 LANDFILL SPECIFICATIONS 
 
The general layout of the Closed Landfill encompassed one cell as shown on 
Figure VI.18.  Major components of the cell are as follows:  i) a liner, ii) a leachate 
collection system, and iii) a protective surface cover installed at the time of closure.  
Table V.G.1 summarizes design and construction information for the unit. 
 
3.1 Liner and Leachate Collection System 
 
A leachate collection system has been installed above the single constructed clay liner 
of the Closed Landfill.  Each of the four cells in the Closed Landfill is equipped with a 
sump for the collection of leachate.  The liquid level in each sump is maintained at a 
depth of 12 inches or less.  Generally, leachate is removed by a vacuum truck on a 
monthly basis, or more frequently in the event of heavy precipitation.  Fluids removed 
from the leachate collection sumps are disposed in a permitted on-site injection well or 
off-site disposal facility.   
 
3.2 Final Cover 
 
Specifications for completion of the Closed Landfill are provided in Appendix V.6.1.  The 
Closure Certification report is provided in Appendix V.6.2. 
 
3.3 Control of Run-On/Run-Off 
 
The landfill was designed, constructed, operated, and maintained to prevent physical 
transport of any hazardous waste by a 100-yr flood event.  The predicted 100-yr flood 
elevation is 15 ft MSL in the vicinity of this unit, and the landfill perimeter dikes were 
completed to a nominal elevation of 26.5 ft MSL.  Therefore, the dikes are a minimum of 
11 ft higher than expected water levels during a 100-yr flood event. 
 
(Note that elevations shown in the Closure Certification Appendix V.6.2 are referenced 
to Plant Datum and may be converted as follows:  Elevation Plant Datum - 85.5 ft = 
Elevation Mean Sea Level.) 
 
3.4 Monitoring and Inspection of Leachate Collection System 
 
Ascend inspects the leachate collection and removal system on a regular basis.  The 
liquid level in the leachate collection sump is checked and recorded as described in 
Section 3.1 and fluids are removed by a vacuum truck for disposal in the permitted on-
site injection well or other approved off-site waste disposal facility. 
 
 
4.0 ACTION LEAKAGE RATE 
 
The Closed Landfill was not required to be constructed in accordance with Minimum 
Technological Requirements (MTR) per 30 TAC 335.173 - .176; and 40 CFR 264.300 - 
.317; therefore, calculation and monitoring of the Action Leakage Rate is not required. 
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Hazardous Waste Permit Renewal Application 

Ascend Performance Materials Texas Inc., Alvin, Texas 
Hazardous Waste Permit No. 50189 

Part B, Section V:  Appendix V.G.2 - 
Engineering Report for Active Landfill 

Note:  There were no changes to the Engineering Report for the Active Landfill, originally issued 
31 December 2009 and updated on 6 February 2012. Therefore, the 6 February 2012 Engineering 
Report and supporting documentation are submitted as is.   
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1.0 DESCRIPTION OF ACTIVE LANDFILL 
 
The Active Landfill (Permit Unit 02) has been designed, constructed, and operated in 
accordance with Minimum Technological Requirements (MTR) per 30 TAC 335.173 - 
.176; and 40 CFR 264.300 - .317.  This section provides RCRA Part B permit application 
information for the unit as required by 40 CFR 270.21. 
 
The Active Landfill is located in the southeast portion of the Ascend property (see 
Attachment C.1).  Landfill cells are constructed, filled, and completed in a sequential 
manner employing the moving cell method of development.  During waste placement, 
rainfall runoff and run-on are prevented by perimeter dikes and drainage and a 
temporary roof structure over the active cell.  A Groundwater Detection Monitoring 
Program (GWDMP) has been conducted at this landfill on a semi-annual basis since 
1992.  Landfill specifications are summarized on Tables V.G.1, V.G.3, and V.G.4. 
 
 
2.0 HAZARDOUS WASTES MANAGED 
 
2.1 Types of Wastes Managed 
 
Wastes managed in the Active Landfill are shown on Table V.G.1.  During the period of 
1991 to the present, the Active Landfill has been used for disposal of the following:  
i) organic and inorganic solids such as soils, spent filter cartridges, and spent carbon; 
and ii) organic and inorganic sludges from industrial and waste treatment processes.  In 
this document, Section IV:  Waste Analysis Plan provides additional details concerning 
the wastes generated at Ascend Chocolate Bayou and provides a waste flow diagram 
for each of the permitted units (see also Attachment E). 
 
In accordance with 30 TAC 335.175, bulk or non-containerized liquid hazardous waste 
or hazardous waste containing free liquids is not received for disposal at the Active 
Landfill.  Materials disposed in this unit must evidence the absence of free liquids as 
demonstrated by Method 9095:  Paint Filter Liquids Test (EPA, 1995). 
 
Containers which may be placed in the Active Landfill include those referenced by 30 
TAC 335.175(e), as follows:  i) very small containers, such as ampoules; or ii) containers 
designed to hold free liquids for use other than storage such as a battery or capacitor.  
Unless very small, such as an ample, containers are crushed, shredded or similarly 
reduced in volume to the maximum extent practical prior to burial per 30 TAC 335.176. 
 
2.2 Ignitable and/or Reactive Wastes 
 
All wastes disposed in the Active Landfill are treated prior to disposal to meet applicable 
requirements specified in the Land Disposal Restrictions (LDRs) referenced in 40 CFR 
Part 268, and, therefore, no longer meet the definition of ignitable or reactive.  See 
Attachment IV.1 Waste Analysis Plan for additional information concerning ignitable and 
reactive waste management. 
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2.3 Incompatible Wastes 
 
In order to prevent a potential adverse reaction or release, unit operating procedures 
require completion of a compatibility determination prior to disposing a waste or other 
material in the Active Landfill.  Material compatibility is assessed using the procedures 
specified in the Waste Analysis Plan (see Attachment IV.1 Waste Analysis Plan).  
Incompatible wastes are not placed in the same landfill cell and only one cell is open at 
any time.   
 
2.4 Land Disposal Restrictions 
 
In order to ensure that only those wastes meeting LDRs per 40 CFR Part 268 are 
disposed in the Active Landfill, Ascend makes an LDR determination using the 
procedures specified in the Attachment IV.1 Waste Analysis Plan.  Only wastes meeting 
the LDR treatment requirements specified in Attachment IV.1 Waste Analysis Plan are 
disposed in the Active Landfill. 
 
 
3.0 LANDFILL SPECIFICATIONS 
 
The general layout of the Active Landfill encompasses six cells is shown on 
Figure V.7.1.  Major components of each cell are as follows:  i) a double liner, 
ii) leachate collection and leak detection systems, and iii) a protective surface cover 
installed at the time of cell completion.  Specifications for the Active Landfill liners and 
leachate collection systems are summarized on Tables V.G.3 and V.G.4.  Figures V.7.2 
and V.7.3 depict a plan-view sequence of construction for the layers comprising the liner, 
leachate collection system, and leak detection system.  Cross sections of the liner and 
cover are shown on Figures V.7.4, V.7.5, and V.7.6.  Relevant construction details are 
provided on Figures V.7.7 and V.7.8. 
 
Additional details regarding the construction sequence for each landfill cell are provided 
below. 
 
• Project Startup:  Specifications are prepared, contractors selected, and field crews 

mobilized for construction of the landfill cell. 
 
• Construction of Perimeter Dikes and Clay Liner:  The cell is excavated and perimeter 

dikes constructed in accordance with the elevations shown on Figure V.7.4.  
Perimeter dikes are constructed of compacted clay having exterior slopes of no 
greater than 3 horizontal to 1 vertical (i.e., 3 to 1) and interior slopes of no greater 
than 2.5 to 1.  Then a minimum 3-ft thick clay liner is installed within the perimeter 
dike.  Appendix V.7.2 provides information regarding the dike slope stability analysis 
for the Active Landfill. 

 
• Installation of Leak Detection System:  Next, the leak detection system for the Active 

Landfill is constructed in accordance with provisions of 30 TAC 335.173(c).  
Elevations for the leak detection system are shown on Figure V.7.4 (Note that the 
leak detection system is referred to as the secondary leachate detection system on 
the attached drawings).  Components of the leak detection system include, from deep 
to shallow, the following:  i) an 80-mil thick high density polyethylene (HDPE) liner, 
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ii) protective geotextile, iii) sand drain layer equipped with drainage pipes, and 
iv) protective geotextile (see Figure V.7.8).  The liner is compatible with the chemical 
properties of the waste materials and has sufficient physical strength and thickness to 
prevent failure during installation and operation.  Material specifications and 
compatibility test results are provided in Appendix V.7.3. 

 
• Installation of Leachate Collection System:  The leachate collection system for each 

cell of the Active Landfill is constructed atop the leak detection system per 30 TAC 
335.173(c).  Components of the leachate collection system include, from deep to 
shallow, the following:  i) a 100-mil thick HDPE liner, ii) protective geotextile, iii) sand 
drain layer equipped with drainage pipes, and iv) protective geotextile (see 
Figure V.7.8).  The liner has been selected to be compatible with the chemical 
properties of the waste materials and has sufficient physical strength and thickness to 
prevent failure during installation and operation (see Appendix V.7.3). 

 
• Construction of Final Cover:  A final cover is installed on each landfill cell after 

placement of the waste.  A final cover specification, applicable to all landfill cells, has 
been developed in accordance with 30 TAC 335.174(a).  Elements of the cover 
system starting at the surface of the waste and progressing upward will be i) a 
compacted clay cap, ii) a synthetic membrane liner, iii) a drainage layer, and iv) a 
protective topsoil cover (see Figure V.7.4). 

 
 
4.0 CONSTRUCTION QUALITY ASSURANCE PROGRAM 
 
A Construction Quality Assurance (CQA) program has been developed in accordance 
with the requirements of 40 CFR 264.19 and will be implemented during construction 
and completion of landfill cells.  The CQA program addresses physical components of 
landfill construction, such as liners, leachate collection systems, and final covers; key 
personnel and roles during construction; and testing methods and frequencies (see 
Appendix V.7.1). 
 
 
5.0 LANDFILL OPERATING PROCEDURES 
 
5.1 Site Development Plan 
 
Individual waste disposal cells are constructed, filled, and closed in a sequential manner 
in order to accommodate waste generation rates.  Projected waste disposal rates are 
expected to result in approximately 8 additional years of service for the Active Landfill; 
however, variability in waste production could result in a longer or shorter time period 
 
Cells I, II, III, and IV have been completed, and Cell V is currently receiving waste.  
Certification reports were submitted to the TNRCC upon construction and completion of 
each cell (McBride, 1991a; 1992; 1996; Fugro, 1995).  The remaining cells will be 
developed as needed to handle wastes generated by Ascend. 
 
Each cell is approximately 250 ft wide and 130 ft long.  The maximum depth below grade 
is 10 ft, and each cell has perimeter dikes that extend a nominal height of 8 ft above 
natural grade.  Based upon geologic logs recorded during installation of monitoring wells 
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for the unit (McBride, 1991b), the minimum distance between the base of the compacted 
clay liner and the shallow saturated unit is 20 to 30 ft. 
 
Wastes may be placed in the landfill in bulk or containerized form.  However, when 
beginning placement in a newly constructed landfill cell, the initial 2-ft thick layer is 
comprised of clean soil or bulk (i.e., non-containerized) waste placed using a tracked 
vehicle.  Rubber-tired and roller-type compaction equipment are only used after the 
initial layer has been placed. 
 
Bulk wastes are placed in lifts having a maximum thickness of 1.5 ft which are 
subsequently compacted to minimize later settlement.  In order to allow for installation of 
the landfill cover system, the maximum height of the waste within each cell is no higher 
than 3 ft below the crest of the perimeter dike.  The final surface of the waste is sloped at 
2% to 5% so that the final elevation of the waste at the perimeter dike is less than the 
elevation of the perimeter dike. 
 
5.2 Suppression of Emissions 
 
In accordance with 30 TAC 335.173(j), potential dust-producing materials disposed in 
the landfill are covered as soon as practicable after placement within the active cell to 
prevent wind dispersal of particulates, production of odors, or emissions of vapors. 
 
5.3 Control of Run-On/Run-Off 
 
Accumulation of direct rainfall within the open landfill cells is prevented by means of a 
temporary roof structure.  Rainfall from the temporary roof is diverted from the landfill 
area by a system of surface drainage channels sized to handle the volume of water 
expected from a 24-hr 100-yr storm event (see Figure V.7.1).  In addition, perimeter 
dikes prevent run-on of stormwater drainage from adjoining areas. 
 
In accordance with requirements of 30 TAC 335.204(a)(1), this landfill is designed, 
constructed, operated, and maintained to prevent physical transport of any hazardous 
waste by a 100-yr flood event.  In order to prevent inflow from a 100-yr flood event, 
perimeter dikes have been constructed around each active landfill cell.  The predicted 
100-yr flood elevation is 15 ft MSL in the vicinity of this unit, and the landfill perimeter 
dikes are completed to a nominal elevation of 20.5 ft MSL.  Therefore, the dikes are a 
minimum of 5 ft higher than expected water levels during a 100-yr flood event. 
 
5.4 Monitoring and Inspection of Leachate Collection and Leak Detection 

Systems 
 
Per the requirements of 40 CFR 264.303, Ascend conducts weekly inspections of the 
leachate collection and leak detection sump systems (see Table III.D and Figure V.7.8).  
The liquid levels in the leachate collection and leak detection sumps are recorded on a 
weekly basis.  The fluid operating level is maintained below a level that would exert 1 ft 
of hydrostatic head on the liner.  Accumulated fluids are removed by a vacuum truck for 
disposal in the permitted on-site injection well or other approved waste disposal or 
treatment method. 
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5.5 Recordkeeping 
 
Information to be maintained in the plant records regarding the Active Landfill includes 
the following:  i) the location and horizontal and vertical dimensions of each cell with 
respect to permanently surveyed benchmarks and ii) the contents of each cell and 
approximate location of each hazardous waste type within each cell. 
 
 
6.0 ACTION LEAKAGE RATE 
 
Fluid production within the leak detection system is monitored and compared to a the 
Action Leakage Rate (ALR) as defined in 40 CFR 264.302.  The estimated ALR for each 
cell of the Active Landfill is 300 gallons per day as shown in the calculations on Table 
V.3.6.  If the ALR is exceeded, a Response Action Plan (RAP) prepared in accordance 
with 40 CFR 264.304 will be implemented.  A summary of response activities is provided 
on Table V.7.5. 
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COVER SYSTEM:  ACTIVE LANDFILL 
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Clay Cover Top Liner Drainage Layer Protective Cover 

Compacted clay meeting the following 
specifications: 

• % Passing No. 200 Sieve:  ≥30% 
• Plasticity Index:  ≥15% 
• Liquid Limit:  ≥30% 
• Hydraulic conductivity:  ≤1E-07 cm/sec 
• Thickness:  3 ft 

HDPE Granular soils meeting the following 
specifications: 

• Hydraulic conductivity: ≥1E-02 cm/sec 
• Thickness:  1 ft 

Topsoil meeting the 
following specifications: 

• Conducive to vegetative 
growth 

• Thickness:  1.5 ft 

 
 
 
 
 
 
 
Notes: 
1. See Figure V.7.1 for a plan view of the Active Landfill (Permit Unit 02). 
2. Properties of compacted clay will be measured by the following methods:  % passing no. 200 sieve by ASTM D1140; plasticity 

index and liquid limit by ASTM D4318; hydraulic conductivity of clay by ASTM D5084; and hydraulic conductivity of granular 
materials by ASTM D5084. 

3. HDPE = High Density Polyethylene. 
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TABLE V.7.2 
RESPONSE ACTION PLAN FOR ALR EXCEEDANCES:  ACTIVE LANDFILL 
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Work Item Description 
Schedule for Submittal to 

TCEQ 
40 CFR 264.304 

Reference 

1. Initial Notification:   Provide written 
notice if ALR is exceeded for one or more 
landfill cells. 

• Within 7 days of 
determining that the ALR 
has been exceeded 

(b)(1) 

2. Preliminary Assessment:  Prepare a 
summary of  i) available information 
regarding the possible source, location, 
size, and cause of the leak; i) an estimate 
the volume of liquids released; and iii) 
short-term actions implemented to 
minimize potential adverse impacts of leak. 

• Within 14 days of 
determining that the ALR 
has been exceeded 

(b)(2) 

3. Remedial Action Evaluation:  Prepare a 
report evaluating the potential leak and 
appropriate remedial actions.  To the 
extent practicable, determine the location, 
size, and cause of the leak; and assess 
the potential for a release to the 
environment.  Develop a plan for modifying 
waste management activities, if necessary, 
and implementing any other mitigating 
actions to stop the leak. 

• Within 30 days of Initial 
Notification 

(b)(3), (b)(4), 
(b)(5), (c)(1), 

and (c)(2) 

4. Status Reports:  During the time the ALR 
is exceeded for one or more cells, 
summarize remedial actions completed 
and future activities planned to reduce the 
leakage rate to below the ALR. 

• Monthly after submittal 
of first Remedial Action 
Evaluation 

(b)(6) 

 
Notes: 
1. See Figure V.7.1 for a plan view of the Active Landfill (Permit Unit 02). 
2. In accordance with operating procedures for the Active Landfill, the volume of leachate collected in the 

leak detection sump (i.e., secondary sump) will be measured on a regular basis per 40 CFR 264.302. 
3. Per 40 CFR 264.304, this Response Action Plan will be implemented if the flow rate of leachate into 

the leak detection sump exceeds the ALR. 
4. The estimated ALR for each cell of the Active Landfill is 300 gallons per day (see Table V.7.3). 
5. ALR = Action Leakage Rate. 
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TABLE V.7.3 
CALCULATION OF ACTION LEAKAGE RATE FOR ACTIVE LANDFILL  

 
RCRA Permit Renewal Application 

 
RCRA Permit No. HW-50189-000 

Ascend Performance Materials LLC, Alvin, Texas 
 

I. PURPOSE: 

Calculate Action Leakage Rate (ALR) for each cell of Active Landfill (Permit Unit 02) per 
guidelines of 40 CFR 264.302.  Each cell is equipped with one sump for collection of leachate.  To 
identify potential release from landfill, compare volume of leachate to ALR on a weekly basis.  If 
the ALR is exceeded, then implement the Response Action Plan (RAP) outlined on Table V.7.2. 
 

II. DESIGN EQUATION: 

Q = K  h B /SF 
 

III. DEFINITION OF VARIABLES AND VALUES: 

 

Parameter Variable Rationale Value 

1. Drainage Layer 
Hydraulic Conductivity 

K Minimum value per 40 CFR 
264.301(c)(3)(ii). 

1E-02 cm/sec 

2. Drainage Layer 
Hydraulic Gradient 

 Design slope of base of leak detection 
system, see Figure V.3.4 

2% 
(i.e., 0.02 ft/ft) 

3. Drainage Layer 
Thickness 

h Minimum value per 40 CFR 
264.301(c)(3)(ii) 

1 ft 

4. Width of Leak 
Detection System 
Perpendicular to Flow 

B Design length of leachate collection pipe, 
see Figure V.5.4. 

140 ft 

5. Safety Factor SF Sufficient to allow for uncertainties in 
design; construction, and operation; other 
sources of fluids to leak detection system; 
and decreases in system flow capacity 
over time. 

2 

 
IV. RESULTS: 

Q = 1E-02 cm/sec * 0.02 ft/ft * 1 ft * 140 ft * 2835 ft-sec/day-cm * 7.48 gal/ft3 / 2 
Q = 300 gal/day 
 
Action Leakage Rate = 300 gal/day for each cell of Active Landfill (Permit Unit 02) 

 
 
 

Note: The leak detection system for the Active Landfill (Permit Unit 02) is shown in plan and cross-
sectional view on Figures V.7.3 and V.7.8, respectively. 
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ACTIVE LANDFILL (PERMIT UNIT 02) 
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RCRA Permit No. HW-50189-000 
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FIGURES 

 
Figure V.7.1 Site Development and Drainage Plan 
Figure V.7.2 Plan View:  Cell Excavation and Clay Liner 
Figure V.7.3 Plan View:  Leachate Detection and Collection System 
Figure V.7.4 Cell Cross-Section with Final Cover 
Figure V.7.5 Cell Cross-Sections 
Figure V.7.6 Cell Cross-Sections 
Figure V.7.7 Cell Construction Details 
Figure V.7.8 Leachate Collection and Detection System Details 
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Figure V.7.2
RCRA Permit Renewal Application
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Figure V.7.3
RCRA Permit Renewal Application
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Figure V.7.4
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Figure V.7.5
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Figure V.7.6
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Figure V.7.7
RCRA Permit Renewal Application
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Figure V.7.8
RCRA Permit Renewal Application
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APPENDICES 

 
Appendix V.7.1 Construction Quality Assurance Plan 
Appendix V.7.2 Dike Slope Stability Analysis For Active Landfill 
Appendix V.7.3 Material Specifications For Active Landfill Leachate Collection and 

Leak Detection Layers 
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Appendix V.7.1 Construction Quality Assurance Plan 
 
 



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.1
RCRA Permit Renewal Application



GSI Job No. G-3379 
Issued:  31 December 2009  
 

 

 
 

ATTACHMENT V.7 
ENGINEERING REPORT FOR 

ACTIVE LANDFILL (PERMIT UNIT 02) 
 

RCRA Permit Renewal Application 
 

RCRA Permit No. HW-50189-000 
Ascend Performance Materials LLC, Alvin, Texas 

 

APPENDIX V.7.2 

 
Appendix V.7.2 Dike Slope Stability Analysis For Active Landfill 
 



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



Ascend Performance Materials LLC, Alvin, Texas
RCRA Permit No. HW-50189-000

Appendix V.7.2
RCRA Permit Renewal Application



GSI Job No. G-3379 
Issued:  31 December 2009  
 

 

 
 

ATTACHMENT V.7 
ENGINEERING REPORT FOR 

ACTIVE LANDFILL (PERMIT UNIT 02) 
 

RCRA Permit Renewal Application 
 

RCRA Permit No. HW-50189-000 
Ascend Performance Materials LLC, Alvin, Texas 

 

APPENDIX V.7.3 

 
Appendix V.7.3 Material Specifications For Active Landfill Leachate Collection and 
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Hazardous Waste Permit Renewal Application 

Ascend Performance Materials Texas Inc., Alvin, Texas 
Hazardous Waste Permit No. 50189 

Part B, Section V:  Appendix V.G.3 – 
Engineering Report for New Landfill 

Note:  There were no changes to the Engineering Report for the New Landfill, originally issued 31 
December 2009 and updated on 6 February 2012. Therefore, the 6 February 2012 Engineering 
Report and supporting documentation are submitted as is.   
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1.0 DESCRIPTION OF NEW LANDFILL 
 
The New Landfill (Permit Unit 16) has been designed and will be constructed and 
operated in accordance with Minimum Technological Requirements (MTR) per 30 TAC 
335.173 - .176; and 40 CFR 264.300 - .317.  This section provides RCRA Part B permit 
application information for the unit as required by 40 CFR 270.21. 
 
The New Landfill will be located in the southeast portion of the Ascend property (see 
Attachment C.1).  Landfill cells will be constructed, filled, and completed in a sequential 
manner employing the moving cell method of development.  During waste placement, 
rainfall runoff and run-on will be prevented by perimeter dikes and drainage and a 
temporary roof structure over the active cell.  A Groundwater Detection Monitoring 
Program (GWDMP) will be conducted at this landfill on a semi-annual basis as described 
in Section VI:  Geology Report of this application.  Landfill specifications are summarized 
on Tables V.G.1, V.G.3, and V.G.4. 
 
 
2.0 HAZARDOUS WASTES MANAGED 
 
2.1 Types of Wastes Managed 
 
Wastes managed in the New Landfill are shown on Table V.G.1.  The New Landfill will 
be used for disposal of the following:  i) organic and inorganic solids such as soils, spent 
filter cartridges, and spent carbon; and ii) organic and inorganic sludges from industrial 
and waste treatment processes.  In this document, Section IV:  Waste Analysis Plan 
provides additional details concerning the wastes generated at Ascend Chocolate 
Bayou, and Attachment E provides a waste flow diagram for each of the permitted units. 
 
In accordance with 30 TAC 335.175, bulk or non-containerized liquid hazardous waste 
or hazardous waste containing free liquids will not be received for disposal at the New 
Landfill.  Materials disposed in this unit must evidence the absence of free liquids as 
demonstrated by Method 9095:  Paint Filter Liquids Test (EPA, 1995). 
 
Containers which may be placed in the New Landfill include those referenced by 30 TAC 
335.175(e), as follows:  i) very small containers, such as ampoules; or ii) containers 
designed to hold free liquids for use other than storage such as a battery or capacitor.  
Unless very small, such as an ample, containers are crushed, shredded or similarly 
reduced in volume to the maximum extent practical prior to burial per 30 TAC 335.176. 
 
2.2 Ignitable and/or Reactive Wastes 
 
All wastes disposed in the New Landfill will be treated prior to disposal to meet 
applicable requirements specified in the Land Disposal Restrictions (LDRs) referenced in 
40 CFR Part 268, and, therefore, no longer meet the definition of ignitable or reactive. 
 
2.3 Incompatible Wastes 
 
In order to prevent a potential adverse reaction or release, unit operating procedures 
require completion of a compatibility determination prior to disposing a waste or other 
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material in the New Landfill.  Material compatibility is assessed using the procedures 
specified in Section IV:  Waste Analysis Plan.  Incompatible wastes will not be placed in 
the same landfill cell and only one cell will be open at any time.   
 
2.4 Land Disposal Restrictions 
 
In order to ensure that only those wastes meeting LDRs per 40 CFR Part 268 are 
disposed in the New Landfill, Ascend will make an LDR determination using the 
procedures specified in the Section IV:  Waste Analysis Plan.  Only wastes meeting the 
LDR treatment requirements will be disposed in the New Landfill. 
 
 
3.0 LANDFILL SPECIFICATIONS 
 
The general layout of the New Landfill encompasses six cells as shown on Figures 
V.8.1, V.8.2, and V.8.3.  Sections through the landfill oriented south to north and west to 
east are depicted on Figure V.8.4.  Major components of each cell are as follows:  i) a 
double liner, ii) primary and secondary leachate collection systems, and iii) a protective 
surface cover installed at the time of cell completion.  A plan-view sequence of 
construction for the layers comprising the liner, primary leachate collection system, and 
secondary leachate collection (i.e., leak detection) system is provided on Figures V.8.5 
through V.8.9.  Detailed cross-sections through a typical landfill cell are provided on 
Figures V.8.10 and V.8.11.  Specifications for the New Landfill liners and leachate 
collection systems are summarized on Tables V.G.3 and V.G.4, and details are shown 
on Figures V.8.12, V.8.13, and V.8.14.  Additional details regarding the construction 
sequence for each landfill cell are provided below. 
 
• Project Startup:  Specifications are prepared, contractors selected, and field crews 

mobilized for construction of the landfill cell. 
 
• Construction of Perimeter Dikes and Clay Liner:  The cell is excavated and perimeter 

dikes constructed in accordance with the elevations shown on Figure V.8.5.  
Perimeter dikes are constructed of compacted clay having exterior slopes of no 
greater than 4 horizontal to 1 vertical (i.e., 4H:1V) and interior slopes of no greater 
than 2.5H:1V to 3H:1V.  Then a minimum 3-ft thick clay liner is installed within the 
perimeter dike (see Figure V.8.6).  Settlement calculations are provided in Appendix 
V.8.4, and Appendix V.8.5 provides information regarding the dike slope stability 
analysis for the New Landfill. 

 
• Installation of Leak Detection System:  Next, the secondary leachate collection 

system for the New Landfill is constructed in accordance with provisions of 30 TAC 
335.173(c).  Components of the secondary leachate collection system include, from 
deep to shallow, the following:  i) an 80-mil thick high density polyethylene (HDPE) 
geomembrane, ii) a double-sided drainage geocomposite, and iii) a geosynthetic clay 
liner (GCL; see Figure V.8.12).  The liner is compatible with the chemical properties of 
the waste materials and has sufficient physical strength and thickness to prevent 
failure during installation and operation.  Material specifications and compatibility test 
results are provided in Appendix V.8.3.   
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• Installation of Leachate Collection System:  The primary leachate collection system 
for each cell of the New Landfill is constructed atop the secondary leachate collection 
system per 30 TAC 335.173(c).  Components of the primary leachate collection 
system include, from deep to shallow, the following:  i) an 80-mil thick HDPE 
geomembrane, ii) a nonwoven geotextile, iii) a 12-in thick sand drain layer equipped 
with drainage pipes, and iv) nonwoven geotextile (see Figure V.8.12).  The sides of 
each cell include a double-sided drainage geocomposite connected to the sand 
drainage layer (see Figure V.8.12).   The liner has been selected to be compatible 
with the chemical properties of the waste materials and has sufficient physical 
strength and thickness to prevent failure during installation and operation (see 
Appendix V.8.3).  Leachate system calculations are provided in Appendix V.8.6. 

 
• Construction of Final Cover:  A final cover is installed on each landfill cell after 

placement of the waste (see Table V.8.1).  A final cover specification, applicable to 
each landfill cell, has been developed in accordance with 30 TAC 335.174(a).  
Elements of the cover system starting at the surface of the waste and progressing 
upward will be i) a soil cover, ii) a 2-ft thick compacted clay cover, ii) 40-mil thick 
linear low density polyethylene (LLDPE) geomembrane, iii) a double-sided drainage 
composite, and iv) an 18-in thick protective topsoil cover (see Figure V.8.12).  
Additional details regarding installation of the cover system and closure of each cell 
are presented in Section VII:  Closure Plans of this application. 

 
 
4.0 CONSTRUCTION QUALITY ASSURANCE PROGRAM 
 
A Construction Quality Assurance (CQA) program has been developed in accordance 
with the requirements of 40 CFR 264.19 and will be implemented during construction 
and completion of landfill cells.  The CQA program addresses physical components of 
landfill construction, such as liners, leachate collection systems, and final covers; key 
personnel and roles during construction; and testing methods and frequencies (see 
Appendix V.8.1). 
 
 
5.0 LANDFILL OPERATING PROCEDURES 
 
5.1 Site Development Plan 
 
Individual waste disposal cells will be constructed, filled, and closed in a sequential 
manner in order to accommodate waste generation rates.  Past and projected waste 
disposal rates are expected to average 2,500 cubic yards per year over the life of the 
unit, resulting in an approximate 24-year life span for the New Landfill. 
 
The configuration of the New Landfill is shown on Figure V.8.1.  Each cell is designed to 
be 222 ft wide and 362 ft long.  The maximum depth is approximately 17 ft below grade, 
and each cell has perimeter dikes that extend a nominal height of 9 ft above natural 
grade.  As described in the Subsurface Geology Report for the New Landfill, geologic 
logs in the vicinity of the unit indicate that the minimum distance between the base of the 
compacted clay liner and the shallow saturated unit is 10 ft to greater than 30 ft (see 
Section VI:  Geology Report, Attachment VI.3). 
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Wastes may be placed in the landfill in bulk or containerized form.  However, when 
beginning placement in a newly constructed landfill cell, the initial 2-ft thick layer is 
comprised of clean soil or bulk (i.e., non-containerized) waste placed using a tracked 
vehicle.  Rubber-tired and roller-type compaction equipment are only used after the 
initial layer has been placed. 
 
Bulk wastes are placed in lifts having a maximum thickness of 1.5 ft which are 
subsequently compacted to minimize later settlement.  In order to allow for installation of 
the landfill cover system, the maximum height of the waste within each cell is no higher 
than 3 ft below the crest of the perimeter dike.  The final surface of the waste is sloped at 
2% to 5% so that the final elevation of the waste at the perimeter dike is less than the 
elevation of the perimeter dike. 
 
5.2 Suppression of Emissions 
 
In accordance with 30 TAC 335.173(j), potential dust-producing materials disposed in 
the landfill will be covered as soon as practicable after placement within the active cell to 
prevent wind dispersal of particulates, production of odors, or emissions of vapors. 
 
5.3 Control of Run-On/Run-Off 
 
Accumulation of direct rainfall within the open landfill cells will be prevented by means of 
a temporary roof structure.  Rainfall from the temporary roof is diverted from the landfill 
area by a system of surface drainage channels sized to handle the volume of water 
expected from a 24-hr 100-yr storm event (see Figure V.8.3).  In addition, perimeter 
dikes prevent run-on of stormwater drainage from adjoining areas.  Surface water 
drainage analyses are provided in Appendix V.8.7. 
 
In accordance with requirements of 30 TAC 335.204(a)(1), the New Landfill has been 
designed and will be constructed, operated, and maintained to prevent physical transport 
of any hazardous waste by a 100-yr flood event.  In order to prevent inflow from a 100-yr 
flood event, perimeter dikes have been constructed around each New Landfill cell.  The 
predicted 100-yr flood elevation is 15 ft msl in the vicinity of this unit, and the landfill 
perimeter dikes are completed to a nominal elevation of 21 ft sl.  Therefore, the dikes are 
a minimum of 5 ft higher than expected water levels during a 100-yr flood event. 
 
5.4 Monitoring and Inspection of Leachate Collection and Leak Detection 

Systems 
 
Per the requirements of 40 CFR 264.303, Ascend will conduct weekly inspections of the 
primary and secondary leachate collection sump systems (see Table III.D and 
Figure V.8.14).  The liquid levels in the leachate collection and leak detection sumps will 
be recorded on a weekly basis.  The fluid operating level is maintained below a level that 
would exert 1 ft of hydrostatic head on the liner.  Accumulated fluids are removed by a 
vacuum truck for disposal in the permitted on-site injection well or other approved waste 
disposal or treatment method. 
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5.5 Recordkeeping 
 
Information to be maintained in the plant records regarding the New Landfill includes the 
following:  i) the location and horizontal and vertical dimensions of each cell with respect 
to permanently surveyed benchmarks and ii) the contents of each cell and approximate 
location of each hazardous waste type within each cell. 
 
 
6.0 ACTION LEAKAGE RATE 
 
Fluid production within the leak detection system is monitored and compared to a the 
Action Leakage Rate (ALR) as defined in 40 CFR 264.302.  The estimated ALR for each 
cell of the New Landfill is 111 gallons per day per cell, as shown in the calculations in 
Attachment B of Appendix V.8.2.  If the ALR is exceeded, a Response Action Plan 
(RAP) prepared in accordance with 40 CFR 264.304 will be implemented.  A summary of 
response activities is provided on Table V.8.2. 
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TABLE V.8.1 
COVER SYSTEM:  NEW LANDFILL (PERMIT UNIT 16) 

 
RCRA Permit Renewal Application 

 
RCRA Permit No. HW-50189-000 

Ascend Performance Materials LLC, Alvin, Texas 
 

Clay Cover Top Liner Drainage Layer Protective Cover 

Compacted clay meeting the following 
specifications: 

• Particle – Size Analysis: ≤ 1 inch  
 % Passing No. 200 Sieve:  ≥30%  
• Soil Classification:  SC, CH, or CL 
• Plasticity Index:  ≥15% 
• Liquid Limit:  ≥30% 
• Hydraulic conductivity:  ≤1E-07 cm/sec 
• Thickness:  2 ft 

40 mil LLDPE 

 

Geocomposite drainage layer having 
a transmissivity ≥ 1.1E-04 m

2
/sec 

Topsoil meeting the following 
specifications: 

• Conducive to vegetative 
growth 

• Thickness:  1.5 ft 

 
 
 
 
Notes: 
1. See Figure V.8.1 for a plan view of the New Landfill (Permit Unit 16). 
2. Properties of the cover system will be measured by the following methods: particle – size analysis and % passing no. 200 sieve 

by ASTM D422; soil classification by ASTM D 2487, plasticity index and liquid limit by ASTM D4318; hydraulic conductivity of clay 
by ASTM D5084; and transmissivity of the drainage layer by ASTM D4716.  See Appendix V.8.1, Construction Quality Assurance 
Plan, for a complete list of the required tests, testing frequency, methods and specifications. 

3. LLDPE = Linear Low Density Polyethylene. 
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TABLE V.8.2 
RESPONSE ACTION PLAN FOR ALR EXCEEDANCES:  NEW LANDFILL 

 
RCRA Permit Renewal Application 

 
RCRA Permit No. HW-50189-000 

Ascend Performance Materials LLC, Alvin, Texas 
 

Work Item Description 
Schedule for Submittal to 

TCEQ 
40 CFR 264.304 

Reference 

1. Initial Notification:   Provide written 
notice if ALR is exceeded for one or more 
landfill cells. 

• Within 7 days of 
determining that the ALR 
has been exceeded 

(b)(1) 

2. Preliminary Assessment:  Prepare a 
summary of  i) available information 
regarding the possible source, location, 
size, and cause of the leak; i) an estimate 
the volume of liquids released; and iii) 
short-term actions implemented to 
minimize potential adverse impacts of leak. 

• Within 14 days of 
determining that the ALR 
has been exceeded 

(b)(2) 

3. Remedial Action Evaluation:  Prepare a 
report evaluating the potential leak and 
appropriate remedial actions.  To the 
extent practicable, determine the location, 
size, and cause of the leak; and assess 
the potential for a release to the 
environment.  Develop a plan for modifying 
waste management activities, if necessary, 
and implementing any other mitigating 
actions to stop the leak. 

• Within 30 days of Initial 
Notification 

(b)(3), (b)(4), 
(b)(5), (c)(1), 

and (c)(2) 

4. Status Reports:  During the time the ALR 
is exceeded for one or more cells, 
summarize remedial actions completed 
and future activities planned to reduce the 
leakage rate to below the ALR. 

• Monthly after submittal 
of first Remedial Action 
Evaluation 

(b)(6) 

 
Notes: 
1. See Figure V.8.1 for a plan view of the New Landfill (Permit Unit 16). 
2. In accordance with operating procedures for the New Landfill, the volume of leachate collected in the 

leak detection sump (i.e., secondary sump) will be measured on a regular basis per 40 CFR 264.302. 
3. Per 40 CFR 264.304, this Response Action Plan will be implemented if the flow rate of leachate into 

the leak detection sump exceeds the ALR. 
4. The estimated ALR for each cell of the New Landfill is 111 gallons per day (see Attachment B of 

Appendix V.8.2). 
5. ALR = Action Leakage Rate. 
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FIGURES 

 
Figure V.8.1 Site Area Plan 
Figure V.8.2 Site Layout Plan 
Figure V.8.3 Drainage Plan 
Figure V.8.4 Site Cross Sections 
Figure V.8.5 Typical Excavation Plan 
Figure V.8.6 Top of Compacted Clay Liner Plan 
Figure V.8.7 Top of Primary Leachate Collection System Plan 
Figure V.8.8 Top of Compacted Clay Cap 
Figure V.8.9 Final Clay Cover 
Figure V.8.10 Cell Cross Sections (West to East) 
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Figure V.8.13 Leachate Collection System Sump Details 
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1.0 INTRODUCTION

1.1 Purpose

This Construction Quality Assurance Plan (CQAP) has been prepared by Golder
Associates Inc. (Golder) for use during construction of the proposed landfill cells at the
Chocolate Bayou New Landfill (RCRA Permit Unit 16) in Brazoria County, Texas. The
purpose of this CQAP is to describe the quality assurance program that will be
implemented during construction of the perimeter dike, cell liner system and final cover.

This CQAP addresses the construction of the primary and secondary composite liner
systems and the composite final cover system in new disposal cells. Specifically, this
CQAP addresses the preparation of the soil subgrade, construction of the compacted
clay liner component of the secondary liner, installation of the geosynthetic components
of the primary and secondary liner systems, installation of the primary and secondary
leachate collection system, construction of the compacted clay liner component of the
final cover system, installation of the geosynthetic components of the final cover, and
placement of the cover soil layer within the final cover.

1.2 Use of Terms

In the context of this CQAP, the terms construction quality assurance (CQA) and
construction quality control (CQC) are used as follows:

• CQA refers to measures taken by the Owner to determine if the Contractor is in
compliance with the design plans and specifications.

• CQC refers to measure taken by the Contractor to determine compliance with the
requirements for materials and workmanship as stated in the design plans and
specifications.

Note: For the purposes of this CQAP, the term “geosynthetics” represents geosynthetic
clay liner, geomembrane, geotextile, geonet, and geocomposite materials.

1.3 General Responsibilities

It is the Owner’s/Operator’s responsibility to fully implement this CQAP. The
Owner/Operator shall be responsible for contracting with a qualified Quality Assurance
(QA) Professional prior to initiating cell excavation and lining operations.

Each phase of the cell construction, including all field sampling and testing, both during
and after completion, shall be conducted by or under the supervision of the QA
Professional. The QA Professional shall be an independent third-party professional
engineer (P.E.) licensed in the State of Texas with experience in geotechnical
engineering and soils testing. A qualified engineering technician (QA Technician)
performing daily QA observation and testing shall be under the direct supervision of the
QA Professional. The QA Technician shall have at least one of the following
qualifications: be certified as a Compacted Clay Liner Inspector and Geosynthetic
Inspector by the Geosynthetics Institute’s Geosynthetic Certification Institute branch; an
engineering technician with a minimum of 2 years of directly related experience; a
graduate engineer or geologist; or an engineering technician with other applicable
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certificates (e.g., Certified Engineering Technologist, CET) approved by the Texas
Commission on Environmental Quality (TCEQ).
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2.0 CONSTRUCTION ACTIVITIES

The following is a brief discussion of the major construction activities the QA
Professional or QA Technician will monitor.

2.1 Earthwork

Earthwork activities include:

• Perimeter dike construction;

• Excavation and subgrade preparation;

• Placement of a 3-foot thick compacted clay liner for the liner system and 2-foot
thick compacted clay liner for the final cover system;

• Surface preparation and maintenance of the compacted clay liner prior to
geosynthetics installation;

• Placement of a 1-foot thick sand leachate collection layer;

• Waste surface preparation and final grading in the final cover area; and

• Placement of soil cover and vegetative support layer over the final cover system.

2.2 Geosynthetics

Geosynthetics installation activities include:

• Installation and seaming of geomembrane components of the primary and
secondary liners;

• Installation and seaming of the geosynthetic clay liner (GCL) of the primary liner
system;

• Installation and seaming of the geocomposite drainage layer and geotextile filter
within the primary and secondary leachate collection systems; and

• Installation and seaming of the geocomposite drainage layer, geotextile and
geomembrane components of the final cover system.
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3.0 PERIMETER DIKE EVALUATION

This section outlines generally acceptable construction practices, specifications, and the
minimum quality assurance testing requirements for the perimeter dike.

3.1 Pre-Construction Testing

The first step in the construction of the perimeter dike is to pre-qualify the soil materials
that are selected for dike construction. Fill material shall consist of clean soils free of
deleterious materials. Fill material may be obtained from in-situ soil strata that will be
excavated during cell construction or from a select borrow source. Representative
samples from either source shall be subject to the minimum pre-construction testing
program shown in Table 1.

Table 1: Perimeter Dike Material Pre-Construction Testing Schedule

Test Test Method1 Frequency2 Specification

Particle-Size Analysis ASTM D422 5,000 yd3 1 inch

Atterberg Limits ASTM D4318 5,000 yd3

Soil Classification ASTM D2487 5,000 yd3 SW, SP, SC, SM, CH,
or CL,

Standard Proctor Tests ASTM D698 10,000 yd3 --

ASTM D4643 or 5,000 yd3 --Moisture Content D2216
Notes:

(1) In all cases, the most current ASTM test method shall be used.
(2) Specified frequency refers to one per the presented volume or one per material type or source, whichever is

greater.

The Proctor moisture-density curves shall be developed for each type of soil determined
suitable as dike material and shall be used during the construction phase as a
performance reference for compaction and moisture control.

As soil is usually made available subsequent to excavation during construction,
additional pre-construction samples should be taken and tests performed when soils
vary or as soon as the initial pre-construction test results appear inappropriate or
questionable. If and when the same borrow source is utilized for the soil supply of more
than one dike area, previously approved test results may be used to supplement the pre
construction data with prior approval of the QA Professional.

3.2 Dike Construction

The dike shall be constructed in accordance with the following requirements, except
where otherwise required by the design plans. Certain construction practices shall be
utilized as described herein when appropriate.

Instrument survey methods shall be used to determine the subgrade lines and
grades prior to dike construction.
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• The dike fill material shall be placed in loose lifts not to exceed 8 inches in
thickness. In areas where hand operated tampers must be used, the loose lift
thickness shall not exceed 4 inches.

• The dike fill material shall be compacted to meet the density requirements using
approved compaction equipment over all areas of each lift. Hand operated
tampers shall be used in areas where standard compaction equipment cannot be
operated.

3.3 Construction Monitoring and Conformance Testing

Quality assurance of perimeter dike fill materials shall consist of monitoring the work as
dike construction proceeds and performing laboratory and field testing to assure that
dike material conformance and construction performance specifications are achieved.

3.3.1 Monitoring and Observations

Quality assurance monitoring and testing will be performed during the course of dike
construction. The QA Professional or QA Technician working under the general
supervision of the QA Professional will perform the work. The QA Professional or QA
Technician will be on-site at all times when dike construction is ongoing, so that all
relevant activities can be observed and documented.

3.3.2 Construction Testing

The QA Technician shall perform moisture content and density tests following dike fill
compaction. The tests shall be conducted at a frequency of one test per 500 yd3.
Moisture content, density tests, and field sampling for laboratory testing shall be
performed in accordance with Table 2.

Table 2: Required Testing Frequencies of Perimeter Dike Soils

Test Method1 Mm. Construction Specification
Testing_Frequency

In-Place Density:
95% of maximum

Nuclear Gage ASTM D2922 1/500 yd3
dry density

(as determined by
ASTM D698)

In-Place Moisture ASTM D301 7,
Content D4643, or D221 6 1 per in-place density test

Notes:
(1) In all cases, the most current ASTM test method shall be used.

Nuclear Density Tests: Nuclear density readings shall be taken in the direct
transmission mode. Nuclear density curves shall be checked and adjusted in
accordance with the procedures described in ASTM D 2922. The nuclear gauge
calibration checks shall be made at the beginning of a job, on each different type of
material to be placed, and at intervals as directed. Nuclear density gauges shall also be
standardized daily in accordance with ASTM D 2922.
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4.0 SOIL LINER EVALUATION

This section outlines generally acceptable construction practices, specifications, and the
minimum quality assurance testing requirements for soil liners. This guidance shall be
followed during construction of the compacted clay liner for the liner system, and
compacted clay liner for the final cover system.

4.1 Pre-Construction Testing

The first step in the construction of a soil liner is to pre-qualify the soil materials that are
selected for liner construction. Soil liner material may be obtained from in-situ soil strata
that will be excavated as the liner is constructed or from a select borrow source.
Representative samples from either source shall be subject to the minimum pre
construction testing program shown in Table 3.

Table 3: Soil Liner Material Pre-Construction Testing Schedule

Test Test Method1 Frequency2 Specification

Particle-Size Analysis ASTM D422 5,000 yd3 1 inch

. 3 P1>15
Atterberg Limits ASTM D4318 5,000 yd

LL; 30

Soil Classification ASTM D2487 5,000 yd3 SC, CH, or CL

Standard Proctor Tests ASTM D698 10,000 yd3 --

Moisture Content ASTM D4643 or D221 6 5,000 yd3 --

Remolded Hydraulic ASTM D5084 5 000 yd3 1x10 cm/sec (3)

Conductivity
Notes:

(3) in au cases, the most current ASTM test method shah be used.
(4) Specified frequency refers to one per the presented voiume or one per material type or source, whichever is

greater.
(5) Conduct this test on a remoided sample that is compacted at or iess than 95% of the maximum dry density and

at the optimum moisture content as determined from the standard Proctor test. If pre-construction samples are
compacted at higher densities and/or respective moisture contents, then the higher values wiii govern for field
control. Pre-construction tests should represent the “worst-case” condition in the field concerning hydraulic
conductivity resuits.

The Proctor moisture-density curves shall be developed for each type of soil determined
suitable as liner material and shall be used during the construction phase as a
performance reference for compaction and moisture control.

As soil is usually made available subsequent to excavation during liner construction,
additional pre-construction samples should be taken and tests performed when soils
vary or as soon as the initial pre-construction test results appear inappropriate or
questionable. If and when the same borrow source is utilized for the soil supply of more
than one liner area, previously approved test results may be used to supplement the pre
construction data with prior approval of the QA Professional.

4.1.1 Test Pad Preparation

A test pad may be constructed for each distinct borrow source at the QA Professional’s
or Owner’s discretion. If the test pad is constructed, the QA Professional shall delineate
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distinct borrow sources and distinct compaction equipment. The test pad shall verify the
moisture/density and permeability relationships developed during borrow source
qualification. Each test pad shall be constructed with the designated materials and
construction methods proposed to be used as part of the landfill construction.
Observations and testing results shall be used to evaluate the following:

• Minimum material placement and compaction effort requirements;

• Minimum number of equipment passes required to achieve specified density;

• Lift thickness;

• In-situ moisture/density; and

• Permeability.

The width of the test pad shall be at least twice the width of the proposed compaction
equipment while the length of the test pad shall be at least twice the test pad width. The
test pad shall include at least four lifts, for a total compacted thickness of not less than 2
feet.

The QA Technician shall obtain samples and shall perform field tests as required. The
method and frequency of field and laboratory tests to be conducted during the test pad
program are listed in Table 4.
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Table 4: Required Testing Frequencies of Test Pad

Test Test Method
(1)

Frequency Specification

Moisture
content/densityStandard Proctor Tests ASTM D698 1 per test pad relationship (Proctor
Test)
Mm. 95% of the
Standard Proctor
maximum dry densityIn-Place Density: ASTM D2922 1 per 400 ft2 per lift or as required toNuclear Gage
obtain the required
hydraulic
conductivity.
0% to +5% ofASTM D3017, D4643 1 per in-place density optimum moistureIn-Place Moisture or D2216 test
content

1 per hydraulic 1 inchGrain Size ASTM D 422 conductivity test
1 per hydraulic P1 > 15Atterberg Limits ASTM D431 8 conductivity test LL 30
1 per hydraulic SC, CH, or CLClassification ASTM D2487 conductivity test

2 per lift, starting withLaboratory Hydraulic ASTM D5084 second lift for a total 1x107 cm/secConductivity
of 6 tests per test pad

Note:
(1) In all cases, the most current ASTM test method shall be used.

4.2 Soil Liner Construction

The soil liner shall be constructed in accordance with the following requirements, except
where otherwise required by the design plans. Certain construction practices shall be
utilized as described herein when appropriate.

• Instrument survey methods shall be used to determine the subgrade lines and
grades prior to soil liner construction.

• The soil liner shall be placed in loose lifts not to exceed 8 inches in thickness. In
areas where hand operated tampers must be used, the loose lift thickness shall
not exceed 4 inches.

• The use of grade stakes is discouraged. If grade stakes are driven into the soil
liner to control lift thickness, they shall be numbered and accounted for at the end
of each shift. When removing grade stakes, no broken portion of the grade
stakes shall be left in the soil liner layer. Holes left by grade stakes shall be
backfilled and compacted.

• The soil liner shall be placed and compacted according to the same procedures
developed during the test pad program.

• The soil liner shall be compacted to meet the density requirements by at least 4
passes of the approved compaction equipment over all areas of each lift. For
self-propelled compactors, one pass is defined as one pass of the entire vehicle.
For towed rollers, one pass of the drum constitutes a pass. Hand operated
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tampers shall be used in areas where standard compaction equipment cannot be
operated.

• Interlift bonding shall be accomplished by scarifying the top of the finished lift and
adjusting the moisture content, if needed, prior to placement of the subsequent
loose lift. When soil is scarified it is usually roughened to a depth of about 1 inch.
In some cases, the surface may not require scarification if the surface is already
rough after compaction of the previous lift. The final lift of soil liner shall not be
scarified. The final lift shall be smooth rolled with at least 3 passes of the
approved smooth steel-wheeled roller to provide a smooth surface with no ridges
or depressions.

• Voids created in the soil liner during construction (including, but not limited to,
penetrations for test samples, grade stakes, and other penetrations necessary for
construction) shall be repaired by removing sand or other non-soil liner material,
placing bentonite or soil liner backfill in lifts no thicker than 3 inches, and tamping
each lift with a steel rod. Other ruts and depressions in the surface of the lifts
shall be scarified, filled, and then compacted to grade.

4.3 Construction Monitoring and Conformance Testing

Quality assurance of recompacted soil liners shall consist of monitoring the work as soil
liner construction proceeds and performing laboratory and field testing to assure that
liner material conformance and construction performance specifications are achieved.

4.3.1 Monitoring and Observations

Full-time quality assurance monitoring and testing will be performed during the course of
soil liner construction. The QA Professional, or a qualified QA Technician working under
the general supervision of the QA Professional, will perform the work. The QA
Technician will be on-site at all times when liner construction is ongoing, so that all
relevant activities can be observed and documented. The QA Professional will visit the
site periodically as construction progress warrants. Such visits will be frequent enough
so that he/she is fully knowledgeable of the construction methods and performance and
so that he/she can determine that quality assurance monitoring and testing activities are
adequate to meet the terms and intent of this CQAP.

Visual observation shall include, but not be limited to, the following:

• Moisture content and distribution, particle size, and other physical properties of
the soil during processing, placement, and compaction;

• Type and level of compactive effort, including roller type and weight, drum size,
foot length and face area, and number of passes;

• Action of compaction equipment on soil surface (i.e. foot penetration, rolling,
pumping, or shearing);

• Maximum clod size (approximately 1 inch in diameter) and breakdown of soil
structure (to destroy any macrostructure evidenced after the compaction of the
clods);

• Method of bonding lifts together and making liner tie-ins;
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• Stones or other inclusions, which may damage overlying geosynthetics
components or adversely affect compaction, lift bonding, and in-place
testing/sampling. The liner soil material shall contain no rocks or stones larger
than 1 inch in diameter or that total 10% by weight; and

• Areas where damage due to excess moisture, insufficient moisture, or freezing
may have occurred.

4.3.2 Construction Testing

The QA Technician shall perform moisture content and density tests following soil liner
compaction. The tests shall be conducted at a frequency of one test per 10,000 ft2. The
testing pattern shall be staggered for successive lifts so that sampling points are not at
the same location in each lift. Moisture content, density tests, and field sampling for
laboratory testing shall be performed in accordance with Table 5.
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Table 5: Required Testing Frequencies of In-Place Soil Liner

Test Method1
Mm. Construction Specification

Testing_Frequency

In-Place Density: 1 test per lift on each
95% of maximum

ASTM D2922 sideslope, and 2 tests per
dr’ density2>

Nuclear Gage lift on base liner (as determined by
ASTM D698)

0% to +5% of

In-Place Moisture ASTM D3017,
optimum moisture

Content D4643, or D2216 1 per in-place density test content
(as determined by

ASTM D698)

Hydraulic Conductivity ASTM D5084 1 sample per lift 1x107 cm/sec

Moisture Content ASTM D2216 1 per Hydraulic
Conductivity test.3 —

Unit Weight ASTM D2922 1 per Hydraulic
Conductivity test. —

Atterberg Limit ASTM D4318 1 per Hydraulic
Conductivity test. —

In all cases, the most current ASTM test method shall be used.
Adjustments to the 95% of Standard dry density requirement or moisture content range may be allowed if it is
found by the test pad or laboratory remolded permeabilities that a different (but no lower than 92%) density or
change in moisture content range is required to maintain a maximum hydraulic conductivity of 1x107 cm/sec.

(3) Two Shelby tubes/drive cylinders should be retrieved. One tube/cylinder shall serve as the primary test sample.
The second tube/cylinder shall serve as the backup sample in case of damage or sample disturbance in the first
tube, or in case of a non-conforming permeability test.

Nuclear Density Tests: Nuclear density readings shall be taken in the direct
transmission mode. Nuclear density curves shall be checked and adjusted in
accordance with the procedures described in ASTM D 2922. The nuclear gauge
calibration checks shall be made at the beginning of a job, on each different type of
material to be placed, and at intervals as directed. Nuclear density gauges shall also be
standardized daily in accordance with ASTM D 2922.

The QA Technician shall take undisturbed samples for hydraulic conductivity testing at a
frequency of I test per lift.

If a sample fails to meet the requirements of the specifications, the areas of the soil liner
from which the samples were obtained shall be retested with two additional samples. If
either of these tests fails, the area must be recompacted or removed and replaced. If
both samples pass, the area shall be accepted. The area of failure shall be localized by
passing tests in four directions. The repaired area must be retested to demonstrate
compliance with the CQAP. Repairs to the soil liner shall be documented and include
location and volume of soil affected, corrective action taken, and results of retests.

4.4 Construction Tolerances

Only the instrument survey method shall be used to verify soil liner thickness; no test
probes that create holes will be allowed. The verification points for record purposes
shall be on a grid not exceeding 5,000 ft2 per grid. If the area under evaluation is less
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than 5,000 ft2, a minimum of 2 grid points is required for verification. The selected grid
shall be the same for both beginning and finished elevations of the soil liner, so that
minimum thicknesses can be calculated and verified.

The minimum thickness of the compacted clay liner shall be 3 feet for the liner system
and 2 feet for the final cover system.

4.5 Post-Construction Care of Soil Liner

After soil liner placement, moisture content shall be maintained or adjusted to meet the
acceptable zone criteria. Erosion that occurs in the soil liner shall be repaired and
grades shall be re-established. Freezing and desiccation of the soil liner shall be
prevented. If freezing or desiccation occurs, the affected soil shall be removed or
reconditioned as directed. Areas that have required repair shall be retested as directed.
Repairs to the soil liner shall be documented and include location and volume of soil
affected, corrective action taken, and results of retests.
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5.0 GEOSYNTHETICS

The CQA program for geosynthetics consists of the QA Professional reviewing the
Geosynthetics Installer’s QC submittals, material conformance testing, construction
monitoring, and testing. The types of geosynthetics used in the construction of the
disposal cell include geosynthetic clay liner (GCL), geomembrane, nonwoven geotextile,
and double-sided geocomposite drainage layer (cell sideslopes and final cover). Prior to
and during construction, these geosynthetics will be sampled and tested to determine
whether the materials meet the requirements specified in the CQAP. A laboratory
accredited via the Geosynthetic Accreditation Institute’s Laboratory Accreditation
Program (GAl-LAP) will perform the required laboratory tests.

5.1 Pre-Installation Material Evaluation

5.1.1 Geomembrane

The manufacturer shall perform geomembrane quality control tests using the test
methods and frequencies listed in the most recent version of the Geosynthetic Research
Institute (GRI) test method GM13 and GM 17. GRI test method GM13 is applicable for
high-density polyethylene (HDPE) geomembrane, and GM17 is applicable for linear low-
density polyethylene (LLDPE) geomembrane. Tables 2(a) and 2(a) from GRI GMI3 and
GRI GM17, respectively, are included in Attachment A.

5.1.2 Geosynthetic Clay Liner (GCL)

The manufacturer shall perform GCL quality control tests using the test methods and
frequencies listed in Table 6.

Table 6: GCL Material Specification

Property [ Qualifier Unit Value [ Test Method Frequency2

Mass per Unit Area:

Nonwoven Geotextile mm. g/cc 5.9 1/1 00,000 ft2
Woven Geotextile mm. g/cc 3.0 ASTM D5261

GCL Product

Bentonite Mass mm. lb/ft2 0.75 ASTM D5993 1/40,000 ft2

Needlepunched Peel 1/1 00,000 ft2Strength mm. lb/in 2.5 ASTM D6496

Hydraulic Flux or m3/m2-s 1 x 108 1/1 00,000 ft2Permeability max. cm/sec 5 x ASTM D5887

Hydraulic Flux at
Seam/Lap max. m3/m2-s 1 x 108 ASTM D5887 1 per material

Notes:
(1)

(2)

(3)

Updated ASTM methods may be implemented based on a review by the QA Professional.
Specified frequency or one per lot, whichever is greater.
For those properties that do not indicate a value, the GCL material must meet the manufacturer’s specification.

The GCL manufacturer shall independently test the bentonite clay supplied as specified
in Table 7, prior to manufacturing the final product.
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Table 7: Bentonite Clay Properties for Use in Geosynthetic Clay Liners

Manufacturing
Property Test Method Qualifier Testing Required

ValueFrequency

Swell Index ASTM D5890 Minimum 1 per 100,000 lbs 24 ml/g

Fluid Loss ASTM D5891 Maximum 1 per 100,000 lbs 18 ml

5.1.3 Nonwoven Geotextile

The manufacturer shall perform quality control tests on the nonwoven geotextile using
the test methods and frequencies listed in Table 8. Testing requirements for the
geotextile component of the geocomposite drainage layer are listed separately in Table
9.

Table 8: Geotextile Material Specification

Property Test Method1 Units Qualifier Value ] Frequency2

Mass Per Unit Area ASTM D5261 oz/yd2 Nominal 10 1/1 00,000 ft2

Grab Strength (3) ASTM D4632 lbs MARV4 230 1/100,000 ft2

Puncture Strength ASTM D4833 lbs MARV 140 1/1 00,000 ft2

Apparent Opening Size ASTM D4751 US Sieve MARV (0.210)
1/1 00,000 ft2

Permittivity ASTM D4491 sec1 MARV 1.0 1/1 00,000 ft2

Updated ASTM methods may be implemented based on a review by the QA Professional.
Specified frequency or one per lot, whichever is greater.
Measured in the weakest principal direction of the geotextile.
The minimum average roll value (MARV) is defined as the mean value minus two times the standard deviation.
For filter applications only.

5.1.4 Geocomposite Drainage Layer

The geocomposite shall consist of geotextile thermally bonded to each side of the HDPE
geonet. Geocomposite properties shall meet or exceed the values specified in Table 9.

The manufacturer shall perform quality control tests on the individual components and
completed geocomposite drainage layer using the test methods and frequencies listed in
Table 9.

Ascend Performance Materials LLC
Alvin, Texas
RCR.4 Permit No. HW-50159-000

16 Appendix V.8.1
RCRA Permit Renewal Application

issued: 31 December 2009

Notes:
(1)

(2)

(3)

(4)

(5)



Table 9: Geocomposite Material Specification

Property Qualifier I Unit Value Test Method1 Freguency21

Geocomposite

Adhesion MARV lb/in 1 GRI-GC-7 1/100,000 ft2

Transmissivity Mi m2/sec 1.1x104 ASTM D47163 1/100,000 ft2

Geonet Core

Thickness Mm. mils 200 ASTM D5199 1/100,000 ft2

Density (Black Resin) Mm. glcm3 0.940 ASTM Dl 505 1/1 00,000 ft2

Carbon Black Content Range % 2 to 3 ASTM D4218 1/1 00,000 ft2

Geotexti le

Fabric Weight MARV ozlyd2 8 ASTM D5261 1/100,000 ft2

Grab Strength MARV lb 160 ASTM D4632 1/1 00,000 ft2

Puncture Resistance MARV lb 80 ASTM D4833 1/1 00,000 ft2

Permittivity MARV sec1 1.3 ASTM D4491 1/100,000 ft2

ACS MARV US Sieve
(0.210) ASTM D4751 1/1 00,000 ft2

Notes:
(I

(2)

(3)

Updated ASTM of CR1 methods may be implemented based on a review by the QA Professional.
Specified frequency or one per lot, whichever is greater.
Transmissivity shall be measured at a minimum gradient of 0.1 under a minimum normal pressure of 10,000 psf
with a minimum seating period of 15 minutes

5.2 Conformance Testing

Prior to geosynthetic installation, the QA Technician will obtain samples of the
geosynthetics for conformance testing. The conformance testing minimum frequency
and test methods are presented on Tables 10, 11, 12, and 13. Samples will be taken
across the entire width of the roll and will not include the first “wrap” for a minimum of 3
feet. The samples will be about 3 feet long in the machine direction by the roll width.
The QA Technician will mark the machine direction, roll number, project specific
information, and date the sample was obtained on the sample and forward the sample to
the approved geosynthetics laboratory.
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Table 10: GCL Conformance Testing

Test ] Test Method ] Freguency1

Bentonite Content ASTM D5993 1/1 00,000 ft2(at 0 % moisture)

Hydraulic Conductivity ASTM D5887 1/1 00 000 ft2(at 3 psi confining pressure)

Internal / Interface Shear Strength (2) ASTM D6243 1 test per GCLladjoining material
Notes:

(1) Specified frequency or one per lot, whichever is greater.
(2) Interface strength parameters should agree with design vaiues used for stabiiity calculations.

Table 11: Geomembrane Conformance Testing

Test Test Method [ Freguency1

Density ASTM D7921D1505 1/1 00,000 ft2

Carbon Black Content ASTM Dl 603/4218 1/1 00,000 ft2

Thickness ASTM D5994 1/1 00,000 ft2

Tensite Properties ASTM D6693 1/100,000 ft2

Carbon Black Dispersion ASTM D5596 1/1 00,000 ft2
Notes:

(1) Specified frequency or one per iot, whichever is greater.

Table 12: Geotextile Conformance Testing and Frequencies

Test Test Method Frequency (1)

Mass per unit area ASTM D5261 1/1 00,000 ft2

Grab Tensile Strength and Elongation ASTM D4632 1/1 00,000 ft2

Puncture strength ASTM D4833 1/100,000 ft2

Apparent Opening Size ASTM D4751 1/1 00,000 ft2
Notes:

(1) Specified frequency or one per lot, whichever is greater.
(2) For fiiter applications only.

Table 13: Geocomposite Conformance Testing and Frequencies

Test Test Method ] Frequency (1)

Geonet Thickness ASTM D5199 1/1 00,000 ft2

Geonet Density ASTM Dl 505 1/100,000 ft2

Adhesion Strength GRI-GC-7 1/1 00,000 ft2

Transmissivity ASTM D4716 1/1 00,000 ft2
Notes:

(1) Specified frequency or one per iot, whichever is greater.
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5.3 Construction Monitoring and Testing

All geosynthetic components will be monitored during installation. The QA Professional
or QA Technician will review surveying information developed throughout the
construction process to evaluate whether materials are placed to the lines and grades as
shown on the drawings.

The QA Professional or QA Technician will review the following Geosynthetics Installer
documentation:

• CQC documentation recorded during installation;

• Daily reports detailing the personnel present on-site, the progress of the work,
the arrival of materials, and any problems encountered; and

• Subgrade surface acceptance certificates for each area to be covered by the
geosynthetics, signed by the Geosynthetics Installer’s Superintendent.

The QA Professional or QA Technician will observe and document the following items
related to geosynthetics installation:

• Upon delivery and unloading of geosynthetic materials at the Site, verify that the
materials are in good condition and properly labeled;

• Ensure that geosynthetic storage area is uniform and free of possible sources of
damage, such as mud, dirt, debris, and dust;

• Retain geosynthetic packaging identification slips for verification and generation
of an on-site materials inventory:

• Document subgrade conditions prior to geosynthetics installation. Verify that any
identified deficiencies (e.g., surface irregularities, loose soil, protrusions, in-place
construction stakes, excessively soft areas, stones, desiccation cracks) are
corrected;

• Ensure that the surveyor has verified lines and grades;

• Note the method of handling geosynthetic materials from storage to the work
area;

• Document temporary and permanent anchoring of geosynthetics; and,

• Record required overlap distances and orientation of the seams.

5.4 Geomembrane Monitoring and Testing

During installation, the QA Technician will observe the geomembrane deployment, trial
seams, field seams, non-destructive and destructive seam testing, and repairs to
document that the installation is in general accordance with the CQAP.

5.4.1 Deployment

Instrument survey methods shall be used to determine the subgrade lines and grades
prior to subsequent soil liner construction. The QA Technician will verify that only
favorably reviewed materials are used, that each panel is given a unique panel number,
that geomembrane is not placed during inclement or other unsuitable weather
conditions, that the geomembrane is not damaged during installation, and that anchoring
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is performed in accordance with the project drawings. The QA Technician will record
pertinent information regarding deployment, including seam number, roll number, date,
visual panel condition, seam overlaps, and length and width of panel.

5.4.2 Trial Seams

The Geosynthetics Installer will perform pre-weld testing (trial seaming) each day prior to
production seaming, whenever there is a change in seaming personnel or seaming
equipment, and at least once every 5 hours for each seamer and each piece of seaming
equipment used that day.

One sample shall be obtained from each trial seam. This sample shall be at least 3 feet
long by 1.5 feet wide with the seam centered lengthwise. Six (6) random 1-inch wide
specimens shall be cut from the sample. Three (3) seam specimens shall be field tested
for shear strength and 3 seam specimens shall be field tested for peel adhesion using an
approved quantitative tensiometer. Jaw separation speed shall be in accordance with
the Installer’s approved CQC manual. To be acceptable, 3 out of 3 replicate test
specimens shall meet seam strength requirements specified below under “Destructive
Seam Testing”. If the field tests fail to meet these requirements, the entire operation
shall be repeated. If the additional trial seam fails, the seaming apparatus or seamer
shall not be used until the Installer corrects the deficiencies and 2 consecutive
successful trial seams are achieved.

Seaming operations will not commence until the QA Professional or QA Technician has
determined that the seaming process is meeting the specification requirements and is
acceptable. The QA Technician is required to visually observe the trial seam. The QA
Technician will mark the test weld with date, ambient temperature, welding machine
number, welding technician initials, machine temperature, and speed. For extrusion
welding, the QA Technician will record the nozzle and extrusion settings. The QA
Technician will record the trial seam test results as passing or failing, as well as peel
strength values and failure mode based on ASTM D6392.

5.4.3 Field Seaming

Panels shall be seamed in accordance with the geomembrane manufacturer’s
recommendations. In corners and odd-shaped geometric locations, the number of field
seams shall be minimized. Seaming shall extend to the outside edge of panels. Wet
surfaces shall be thoroughly dried and soft subgrades shall be compacted and approved
prior to seaming. At the time of seaming, the seam area shall be free of moisture, dust,
dirt, and foreign material.

Thermal fusion methods shall be used to seam the panels. Extrusion welding shall only
be used for patching and seaming in locations where thermal fusion methods are not
feasible. Seam overlaps that are to be attached using extrusion welds shall be ground
prior to welding. The QA Technician will verify that all failing seam lengths are repaired
and re-tested until passing results are achieved. Fish mouths in seams shall be
repaired. The QA Technician will record pertinent information pertaining to field
seaming, including date, time, seam length, welder identification, welding device,
ambient temperature, nozzle or wedge setting, actual temperature, and wedge speed.
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5.4.4 Non-Destructive Seam Continuity Testing

The QA Technician will verify that the Installer non-destructively tests all seam lengths
according to the CQAP.

Air Pressure Testing. The ends of the air channel of the dual-track fusion weld must be
sealed and pressured to approximately 30 pounds per square inch (psi), if possible. The
air pump must then be shut off and the air pressure observed after 5 minutes. A loss of
less than 4 psi is acceptable if it is determined that the air channel is not blocked
between the sealed ends. A loss of 4 or more psi indicates the presence of a seam leak
that must then be isolated and repaired following the procedures described in this
CQAP. Test results, initial and final pressure readings, and start and stop times will be
recorded for all pressure tests. The QA Technician must observe and record all
pressure gauge readings.

Vacuum-Box Testing. A suction value of approximately 3 to 5 inches of gauge vacuum
must be applied to all extrusion welded seams that can be tested in this manner.
Examples of extrusion welded seams that do not easily lend themselves to vacuum
testing would be around boots, some sump areas, appurtenances, etc. The seam must
be observed for leaks for at least 10 seconds while subjected to this vacuum. The QA
Technician must observe 100% of this testing.

Other Testing. Other non-destructive testing must have prior written approval from the
TCEQ.

If the seam cannot be tested, the QA Technician will observe cap strip operations, verify
that test equipment and gauges are functioning properly, and verify that test procedures
are in accordance with the CQAP. The QA Technician shall record all pertinent data
relating to non-destructive testing. For air pressure testing, the recorded information
shall include date, start and end times, initial and final pressure, seam segment, and
indication of pass or fail. For vacuum testing, the record shall include date, seam
segment, QC technician, and indication of pass or fail.

5.4.5 Destructive Seam Testing

The Installer will furnish destructive testing samples of the field seamed geomembrane
in accordance with the CQAP, at locations selected by the QA Professional or QA
Technician. The samples will be taken and prioritized as follows:

• Areas identified as suspect during seaming or non-destructive testing/monitoring;

• A minimum of 1 sample for each geomembrane seamer;

• A minimum of 1 sample for each representative working conditions (e.g., weather
conditions); and

• A minimum of 1 sample for every 500 feet of seaming.

Each destructive sample will, at a minimum, measure 1 foot by 3 feet in length with the
seam centered lengthwise. Two specimens, 1 from each end of the sample, will be cut
and tested for shear strength and peel adhesion in the field by the Installer using a
calibrated field tensiometer capable of quantitatively measuring peel strengths, in
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accordance with the Technical Specifications. The Installer shall provide the test results
to the QA Professional upon completion of the tests.

If the specimen fails, the Installer will provide additional test samples 10 feet or more
from the point of the failed test in each direction and repeat the field test procedure. If
these additional tests fail, the procedure will be repeated until the length of the failed
seam is established. Once the field tests have passed, the remainder of the sample
shall be divided into 3 equal sections and be distributed as follows:

• One (1) sample to the QA Professional’s Geosynthetic Laboratory for testing;

• One (1) sample to the Installer; and

• One (1) sample for site archives.

Each sample shall be subject to the following tests:

• Seam shear strength (5 specimens) - ASTM D6392; and

• Seam peel strength (5 specimens) — ASTM D6392.

Both tracks of double-track fusion seams will be destructively tested for peel.

The seam shear and peel strength results shall be evaluated using GRI Test Method
GM19. Table 1(a), applicable for HDPE geomembranes, and Table 2(a), applicable for
LLDPE geomembranes, are included in Attachment B. The peel separation (or
incursion) shall be calculated as follows:

S = (AIA0)(100)

Where:

S = separation (%)
A = average area of separation or incursion
A0 = original bonding area

A minimum of 4 of the 5 samples must meet the minimum field seam properties listed in
the Tables 1(a) and 2(a) from GRI GM19. The fifth sample must meet or exceed 80% of
the given values.

All specimens must fail with acceptable break codes as determined by ASTM D6392:

Fusion (Hot Wedge): BRK, SE1, SE2, AD-BRK, SIP

Extrusion Fillet: AD-WLD (if strength requirements are obtained), SE1,
SE2, SE3, BRK1, BRK2, AD-BRK, HT, and SIP

Failed seams will be tracked according to the welding apparatus and the machine
operator. Samples taken as a result of failed tests will not be counted toward the total
number of destructive tests required. All failed field seams must be documented to be
bounded on both sides by passing destructive tests. The results of laboratory
destructive tests conducted by the QA Professional shall govern the acceptability of
seams.
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The Installer shall be responsible for patching all areas cut for test samples and for non
destructive testing (e.g. vacuum box, etc.) in accordance with the CQAP. The QA
Professional or QA Technician shall observe this work and record test locations, results,
actions taken in conjunction with destructive test failures, and repairs.

5.4.6 Defect and Repairs

5.4.6.1 Destructive Seam Test Repairs

Seams that fail destructive seam testing may be overlaid with a strip of new material and
seamed (cap stripped). Alternatively, the seaming path shall be retraced to an
intermediate location a minimum of 10 feet on each side of the failed seam location. At
each location a 1-foot by 3-foot minimum size seam sample shall be taken for 2
additional shear strength and 2 additional peel adhesion tests using an approved
quantitative field tensiometer. If these tests pass, then the remaining seam sample
portion shall be sent to the QA laboratory for 5 shear strength and 5 peel adhesion tests
in accordance with the QC laboratory’s approved procedures. To be acceptable, 4 out of
5 replicate test specimens must meet specified seam strength requirements. If these
laboratory tests pass, then the seam shall be cap stripped between that location and the
original failed location. If field or laboratory tests fail, the process shall be repeated.
After cap stripping, the entire cap stripped seam shall be non-destructively tested in
accordance with non-destructive field seam continuity testing procedure.

5.4.6.2 Patches

Tears, holes, blisters, and other defects shall be repaired with patches. Patches shall
have rounded corners, be made of the same geomembrane, and extend a minimum of 6
inches beyond the edge of defects. Repairs shall be non-destructively tested. The QA
Professional may also elect to perform destructive seam tests on suspect areas.

The QA Technician shall observe and document that all materials, techniques, and
procedures used for repairs are favorably reviewed in advance. All repairs shall be
marked, recorded, repaired, and tested, prior to being covered by other materials. The
QA Technician shall record pertinent data relating to the locations of defects and repairs,
including the date and time of the repair, seam segment/location, defect type, repair type
and dimensions, welder identification, welding device, and date and result of non
destructive testing.

5.5 GCL Monitoring

During shipment and storage, the GCL shall be wrapped in protective heavy-duty plastic
or similar protective covering to prevent damage. Upon arrival to the Site, the QA
Professional or QA Technician will inspect the material for damage. Damaged rolls will
be rejected. Materials will be stored in a dry location, free from disturbance and
protected from moisture, soil, mud, dust, debris, traffic, and vandalism.

5.5.1 Subqrade Condition

Prior to GCL placement, the QA Professional or QA Technician shall walk the prepared
subgrade with the GCL Installer to confirm that the subgrade surface is in an acceptable
condition. Foreign materials and protrusions shall be removed.
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Prior to installation, the QA Professional or QA Technician shall confirm and document
that the grades upon which the GCL is to be deployed are in agreement with the project,
or are acceptable to the Engineer, if they differ from the proposed grades.

5.5.2 Installation

Installation of the GCL shall be performed with great care to prevent damage to the
underlying geosynthetics and the GCL itself. Heavy construction equipment shall not be
operated directly on the GCL.

During the installation of the GCL, the QA Technician will confirm and document the
following:

• Placement of GCL is in accordance with the Specifications;

• Materials are not damaged during deployment;

• Only GCL being placed that day will be unwrapped;

• Geomembrane shall be placed immediately upon the GCL;

• GCL shall be kept dry and not be installed in standing water or during any
precipitation or high winds;

• Overlapping of GCL is in accordance with Specifications;

• No soil or debris shall be entrapped in the overlapping zone;

• No hydrated edges of previously placed GCL are present at overlap of new work
areas;

• Rolls deployed match the roll numbers of the manufacturer’s quality control
testing;

• GCL shall be inspected continuously for damage and shall be repaired or
replaced, if defected; and

• Placement of overlying materials shall be performed without damage to GCL.

5.6 Geotextile and Geocomposite Monitoring

During geotextile and geocomposite installation, the QA Technician shall observe
deployment, field seaming, and repairs, and document whether the installation is in
accordance with the CQAP.

5.6.1 Derloyment

The QA Technician shall verify that the underlying layers are clean and free of
deleterious materials prior to deployment, anchoring is achieved as specified, methods
are used to minimize wrinkles, and underlying layers are protected during cutting of
materials.

5.6.2 Seams

All geotextiles, including the one which forms part of the geocomposite, shall be
seamed. All seams shall be continuously sewn, unless otherwise approved by the QA
Professional. No cross seams are allowed on slopes steeper than 10%. Geotextiles
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shall be overlapped a minimum of 6 inches prior to seaming. The stitching shall be a
minimum of 1 inch from the selvage (exposed edge of the material). Seaming shall not
be attempted in the presence of frost, condensation, or any precipitation events unless
adequate measures are taken to ensure seam quality, the QA Professional approves the
activities, and the Installer implements proper safety precautions. All geotextile seams
shall be exposed to allow for visual observation and documentation.

Adjacent sections of geocomposite shall be overlapped a minimum of 4 inches, or
according to the manufacturer’s directions, whichever is the larger overlap. Overlaps
shall be secured by spot welding or tying. Acceptable tying devices include strings,
plastic fasteners, or polymer braid. Overlaps shall be secured every 5 feet along slopes
and on the floor of the landfill. Overlaps shall be secured every 6 inches in anchor
trenches. Along end to end seams, spot weld or tie one row 3 inches apart. No
horizontal seams shall be allowed on sideslopes except at roll ends.

The QA Technician shall verify there is sufficient seam overlap and that the specified
seam procedures are followed.

5.6.3 Defects and Repairs

If defects are identified in the geocomposite, remove the damaged area and cut a piece
of geonet to fit into the repair area. The geonet shall fit into repair area to form a flush
surface with the geocomposite. Cut the geonet so that the ribs are in the same
orientation as existing geocomposite. Remove any dirt or other foreign material that
may have entered the geocomposite. Place the geonet patch into the repair area.
Then, place the geotextile over the geonet patch. Cut the geotextile to overlap existing
geocomposite at least 6 inches in all directions. Heat seam the geotextile to the
geocomposite around the entire perimeter.

5.6.4 Protection

The roof system that covers the cell will provide the geotextiles and geocomposites with
protection from ultraviolet (UV) light. In any areas where the roof does not provide
protection from sunlight, the QA Professional will verify that geotextiles and
geocomposites shall be covered within the maximum exposure time recommended by
the manufacturer, but in no case longer than 30 days following placement. If the
geotextiles or geocomposites are not covered within the specified maximum exposure
time, they shall be covered with soil or geosynthetic material, for protection.
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6.0 LEACHATE COLLECTION SYSTEM EVALUATION

6.1 Leachate Collection System and Drainage Materials

Leachate collection and associated leachate removal systems will be constructed of
materials that are chemically resistant and radioactive compatible to the leachate
expected to be generated; of sufficient strength and thickness to prevent collapse under
the pressures exerted by overlying wastes, waste cover materials, and by any
equipment used at the landfill; and designed and operated to function through the
scheduled closure and post-closure period of the landfill.

The drainage layer for the secondary leachate collection system (or leak detection
system) consists of a double-sided geocomposite over both the floor and sideslopes of
the disposal cells. The primary leachate collection system is comprised of granular
material on the floor and double-sided geocomposite on the sideslopes. For the final
cover system, the drainage layer material specified for the project is a double-sided
geocomposite. The geosynthetic drainage layers shall meet the requirements shown on
Table 9. Granular materials for drainage media shall be tested or otherwise certified at
appropriate frequencies for conformance to gradation and hydraulic conductivity
requirements specified in the design.

Geotextile panels placed in the leachate collection system shall be overlapped and either
heat-bonded or field sewn. Only low ground pressure rubber-tired support equipment
approved by the QA Professional may be allowed on the geotextile. Personnel working on
the geotextile shall not smoke, wear damaging shoes, or engage in any activity that
damages the geotextile or underlying geosynthetics.

Granular drainage materials shall be selected to meet the performance requirements
specified in the design. At least 1 set of pre-construction tests shall be conducted for
each drainage medium from each proposed source. Gravel/sand source pre
construction tests shall include a complete grain-size analysis, including minus No. 200
Sieve (ASTM D422) and calcium carbonate content (ASTM D3042 modified to use
hydrochloric acid with a pH of 5 or the J&L method). The grain-size analysis will be used to
determine if the material is compatible with the perforations in the leachate collection pipes
and if the material is expected to achieve a minimum hydraulic conductivity of 1.5 x 102
cm/sec. No more than 10% of the gravel will be smaller than the diameter of the
perforations in the leachate collection pipes. The measured calcium carbonate content
must not exceed 15%.

Granular drainage materials selected for use shall be tested at regular intervals for
conformance during construction. Minimum testing frequency shall include 1 grain-size
analysis for every 3,000 yd3, or portion thereof, for each material being used.
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7.0 DOCUMENTATION AND REPORTING

7.1 Liner Evaluation Reports

Upon completion of all required liner construction and evaluation, and prior to disposal of
industrial waste in the cell or area, the QA Professional shall prepare and submit the
Liner Evaluation Report (LER) to the TCEQ for review. The LER shall be signed and
sealed by the QA Professional performing the evaluation and counter-signed by the site
operator or his authorized representative. The LER will be submitted in triplicate. Any
deviation from this CQAP requires prior written approval from the TCEQ.

If the Executive Director provides no response to the LER, either written or verbal, within
14 days of receipt, the Owner or Operator may continue facility construction and
operation.

If the TCEQ determines that a report is incomplete or that the test data provided are
insufficient to support the evaluation conclusions, additional test data or other
information may be required, and use of the cell or disposal area will not be allowed until
the data is received, reviewed, and accepted.

The construction documentation provided in the LER will contain a narrative describing
the conduct of work and testing programs required by the CQAP, “as-built” or record
drawings, documentation that demonstrates that the QA Professional was on-site during
all of the liner construction, and appendices of field and laboratory data.

The construction documentation report will contain or discuss the following information at
a minimum:

For soil liners and perimeter dike:

• Pre-construction soil test results

• Summary of field moisture-density control test methods and results

• Summary of hydraulic conductivity test results

• Soil liner construction practices for floor and sideslope sections

• Placement and processing methods

• Observations of soil conditions prior to and after compaction, including soil
structure, clod size, and presence of inclusions

• Compaction methods, equipment type, compactor weight and foot length, and
number of passes

• Lift tie-in and bonding observations

• Repair of failed and damaged lifts

• Any and all deviations from the permitted design

• Liner thickness verification

• Post-construction care of soil liner

• Laboratory worksheets for hydraulic conductivity tests
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• Sample calculations for hydraulic conductivity tests

For geomembrane liners:

• Roll shipment and receipt information

• Manufacturer’s quality control certificates and results

• Storage and handling information

• Conformance test sampling and test results

• Seamer’s names and résumés of experience and qualifications

• Subgrade acceptance

• Anchor trench preparation and backfilling

• Panel deployment, identification, and placement

• Panel wrinkling, fishmouthing, and manufacturer’s creases

• Seam preparation, orientation, and identification

• Weather and ambient/sheet temperatures

• Equipment placed or operated on geomembrane

• 100% visual inspection for defects, damage, etc.

• Trial seam tests for each combination of seaming equipment and personnel

• Seaming methods, times, temperature, and equipment shutdowns and startups

• Continuous 100% non-destructive seam testing, methods, criteria, and results

• Destructive testing methods, criteria, and results

• Repairs, including preparation and procedures, failure delineation, patch size and
shape, and retesting

For GCLs:

• Roll shipment and receipt information

• Manufacturer’s quality control certificates and results

• Storage and handling information

• Conformance test sampling and test results

• Anchor trench preparation and backfilling

• Panel deployment, identification, and placement

• Seaming methods

• Equipment placed or operated on GCL

• Repair locations, including patch size and shape

For leachate collection system:

• Pre-construction soil test results
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• Roll shipment and receipt information for geosynthetic layers

• Manufacturer’s quality control certificates and testing results for geosynthetics
layers

• Geosynthetic conformance test results

• Placement of leachate collection system and protective cover layers

The report shall also include pertinent record drawings including:

• Site layout plan

• Location of the subject cell with cell boundarymarkers

• Previous filled and active areas

• As-built soil liner drawings, showing sample and test locations and soil liner
thickness

• As-built geomembrane panel layout drawings, showing location of destructive
test samples, patches, and repairs

• As-built GCL panel layout drawing, showing location of repairs

• As-built drawings showing elevations of protective cover to confirm its thickness.
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ATTACHMENT A

GEOSYNTHETIC RESEARCH INSTITUTE (GRI) TEST METHOD GMI3 TABLE 2(A)
AND GRI TEST METHOD GMI7 TABLE 2(A)
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“ SUBJECT PUNCTURE RESISTANCE OF GEOMEMBRANE

Af
Job No: 083-94322 Made By PCM Date 9/1512009

Ref.: Proposed Checked (1X Sheet / of 3
Permit Unit 16, AlvIn, TX Reviewed •3ç

OBJECTIVE:

To evaluate the puncture resistance of the geomembrane layer.

METHOD:

There are situations where geomembranes are placed on or beneath soils containing relatively large-sized stones;
for example, when crushed stone drainage layers are placed above the geomembrane. In these situations, a
nonwoven needle-punched geotextile can provide significant puncture protection to the geomembrane. This
analysis will detemine the mass per unit area of geotextile required to protect the geomembrarie.

The method presented herein (Koemer, 2005) focuses on the protection of 60 mu (1.5 mm) thick HDPE textured
geomembrane. Since 80 mil (2.0 mm) thick textured HDPE geomembranes will be used, this analysis is
conservative.

FS = aow / P ac (Eq. 1)

where:

FS = factor of safety against geomembrane puncture.

actuai = actual pressure due to the landifil contents.
P allow = allowable pressure using different types of geotextiles and site specific conditions.

The allowable pressure, P ao is determined by the following equation:

P allow = [50 + 0.00045’ (M/H2)] * [1/(MFs’ MF0’MFA)1 ‘ [1/(RFCR * RFCBD)] (Eq. 2)

where:
Paiiow = allowable pressure (kPa)

M = geotextile mass per unit area (glm2)
H = protrusion height (m)
MFs = modification factor for protrusion shape
MF PD = modification factor for packing density

MFA = modification factor for arching in solids

RFCR = reduction factor for long-term creep
RF c = reduction factor for long-term chemicai!biological degradation

ALL#
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Subject: Action Leakage Rates - Chocolate Bayou Plant
j Job No.: 083-94322 Made by: MX Date: 9123/2009

r 1 Ref: Permit App. Checked: Sheet: of 2-
tJ Unit 16 Reviewed: .L

OBJECTIVE: Determine the Action Leakage Rate (ALR) for the proposed Unit 16 landfill cells at Chocolate
Bayou Plant.

where k = hydraulic conductivity
= hydraulic gradient

.4= area of flow

where T= transmissMty of
geocomposite

L width of flow

Reduction factors will be applied to the transmissivity of geocomposite to account for long temi
creep, chemical clogging and biological clogging.

1. The cell area is: 0.7 acres

2. The cell grades and secondary sump dimensions are shown below:

2.5H:1V p.

16.5

‘I,

9.5ft

the majority of the (eachate collected in the secondary system is conveyed to the sump
through the 1% floor slope, therefore, the hydraulic gradient is conservatively assumed at 1%.

METHOD: In accorance with 40 CFR 264.302, the action leakage rate is the madmum design flow rate that
the leak detection system (i.e. the secondary leachate collection system for the proposed Unit 16
design) can remove without the fluid head on the bottom riner exceeding 1 foot.

The secondary leachate collection system includes the following components:
,,1. Double-sided geocomposlste leachate drainage layer

P. CHRIS r 7jØQ.1fl 2. Secondary leachate collection sump and pump

3.

Secondary leachate collection riser pipe

Of which, the geocomposite layer conveying the flow into the sump has the least drainage
capacity. Therefore, the flow capacity into the secondary sump through the geocomposite layer is

,...j the ALR.

Q = kM

or

LNThNDED FOR PERMrrflNQ Q =

PURPOSES ONLY

The teachate flow capacity into the secondary sump is calculated as follows:

GIVEN:

3. The specified geocomposite transmissMty is: 1.IE-04 m’2/sec







Subject: Waste Migration Analysis
lob No 083-94322 Made by PCM Date 09101109

Aies ef: Proposed Permit Unit 16 Checked by YP)F

PReviewed by ,P4j bet
No of

Alvin, TX I
I

OBJECTIVE:

Evaluate the potential pathway for waste contaminant migration from the landilll.

DISCUSSION:

During the active, closure, and post-closure phases of the landfill cells, leachate is collected and removed
via the primary and secondary leachate collection systems to prevent hydraulic head build-up on the landfill
base liner system. Also, during this time period, the groundwater gradient around the landfill is inward
toward the landfill because the excavation extends below the groundwater level and the hydraulic head on
top of the landfill base liner is near zero. Therefore, there is no outward hydraulic gradient acting on the
landfill base liner.

The HELP model calculations presented in Appendix V.8.6 show that leachate generation should be
negligible once the cell is closed. Nonetheless, some leachate build-up on the liner could occur over time.
If the base liner system were to fail, the most likely pathway for leachate migration would be through the
underlying clay layer toward the uppermost sand layer below the landfill. Once the leachate reaches the
sand stratum, the contaminants would migrate in same direction as the site groundwater flow.

iNTENDED FOR PERMiTtING
PURPOSES ONLY

OLD A%,C1A1 INC.





Subject: Lateral Drainage Analysis for Final Cover
( Job No.: 083-94322 Made by: LFG Date: 91112009

Gol4 . Proposed Perm
ASOCILftS

Ref.
Unit 16, AMn, TX

Checked: s Sheet. of

Reqewed:3c

OBJECTIVE: I) Determine the required transmissivity of the final cover geocomposite drainage layer on the
maximum final cover slope length.

II) Determine the maximum flow length for geocomposite drainage layers with a transmissivity less
than the required value determined in I).

Maximum length of the 5% slope is approximately(L) =

ASSUMPTIONS: The permeability of the vegetative cover, K = I .OE-05 cm/s

METHOD: Determine the required transmissivity of the final cover geocomposite after applying reduction
factors and a factor of safety.

0 rn..ured-r.q = FSrJ(RF)qLJ(sIn) (Ref. 1)

o neured req = required transmissMty of geocomposite measured in laboratory test
Test Conditions: i 0.1 (mm)

Norma! Stress = 200 psf (mm)
Boundary Cond’ns = soil/geocompositelgeomembrane

Seating Time = 15 mm.
FS = factor of safety = 1.5
RF = reduction factors (see below)

tI(RF) = product of all reduction factors
= rate of liquid supply expressed per unit surface area measured horizontally.

Worst case condition consists of a saturated vegetative cover over
geocomposite. Under this condition, the gradient = 1.0 and q is equal to the
hydraulic conductivity of the soil.

L = length of geocomposite in direction of flow
= slope angle

Reduction Factor Description Value (Ref. 2)
RF, = Reduction Factor for intrusion of geotextile into

geonet 1.1
RF1= Reduction Factor for geonet creep 1.1
RF = Reduction Factor for chemical clogging of

geotextile and/or geonet
1.0

RF,,, = Reduction Factor for biological clogging of
geotextile and!or geonet 1.5

GIVEN: 69 ft.

;•oto AaciAf mc.
-

INTENDED FOR PERMIT1ING
PURPOSES ONLY

fl(RF)= 1.8
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Subject: SETUEMENT ANALYSIS
‘

‘ ‘‘GoIder Job No.: 083-94322 Made by: LFG Date: 911/2009

Associates Ref: Proposed Permit Checked: Sheet: I of 5
Unit 16, Alvin, Texas RevFewed: -.lV

OBJECTIVE

Estimate the amount of total settlement and post-settlement floor grades, and evaluate its impact on
leachate flow and the liner system for the proposed Permit Unit 16 cells.

PROPOSED DESIGN

Based on a review of the design grades, the most critical section was assumed to be along the primary
leachate collection pipe path. For the purposes of this analysis, a conservative generalized subsurface
stratigraphy has been developed based on available laboratory test data and field data from boring
logs. The subsurface stratigraphy was grouped in five strata as shown in Table 1.

Table 1. Subsurface Stratigraphy Interpretation

Stratum Description
I Clay/Silty Clay (CH/CL)
II Silty, fine Sand (SM)
Ill Silty Clay (CL)
IV Silty, fine Sand(SM)
V Grey Clay (CH)

DESIGN METHOD AND PARAMETERS

Based on the composition of the subsurface soils, the estimated total settlement includes consolidation
settlement for the clay layer (stratum I, III, and V), and elastic settlement for the silty/fine sand layers
(stratum II and IV).

Silty Sand Settlement:

Immediate Settlement ofSilty Sand Layers

The following equation is used for calculating the immediate (elastic) settlement, Se, of the in-situ
sands (see Reference 4):

AT/HSe Lri— (3)

Se = Immediate (elastic) settlement
ziP = Pressure increase due to overburden and decrease due to

subgrade excavation,
H = Layer thickness,
D = Constrained modulus,

Golder Associates

INTENDED FOR PERMITTING
PURPOSES ONLY











GSI Job No. G-3379 
Issued:  31 December 2009  
 

 

 
ATTACHMENT V.8 

ENGINEERING REPORT FOR 
NEW LANDFILL (PERMIT UNIT 16) 

 
RCRA Permit Renewal Application 

 
RCRA Permit No. HW-50189-000 

Ascend Performance Materials LLC, Alvin, Texas 
 

APPENDIX V.8.5 

 
Stability Analysis 
 



Issued: 31 December 2009
ølGSI
EN VI RON M EN TA L

APPENDIX V.8.5
STABILITY ANALYSES

PERMIT UNIT 16 LANDFILL
CHOCOLATE BAYOU FACILITY

BRAZORIA COUNTY, TEXAS

RCRA Permit Renewal Application

RCRA Permit No. HW-50189-000
Ascend Pertormance Materials LLC, Alvin, Texas

Prepared by:

lGo1der
MAssociates

Golder Associates Inc.
500 Century Plaza Drive, Suite 190

Houston, Texas 77073

Texas Registration Number: F-2578

INTENDED FOR PERMITI’ING
PURPOSES ONLY

6dLO4 SoaA’T (Aft.



APPENDIX V.8.5
STABILITY ANALYSES

PERMIT UNIT 16 LANDFILL
CHOCOLATE BAYOU FACILITY

BRAZORIA COUNTY, TEXAS

RCRA Permit Renewal Application

RCRA Permit No. HW-50189-000
Ascend Perlormance Materials LLC, Alvin, Texas

Attachment A Excavation Stability
Attachment B Final Cover Stability
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Subject: EXCAVATION STABILITY
id Job No.: 083-94322 Made by: LFG Date: 9/8/2009

‘

Ref: Proposed Checked:PM Sheet: of b
Permit Unit 6. Alvin, TX Reviewed:

OBJECTIVE: Evaluate the factor of safety against failure of the excavated slopes.

GIVEN: Based on a review of the design grades, the most critical proposed excavation cross-section consists
of a 2.5H:IV slope from approximate elevation 21 ft to the toe with approximate elevation of -5 ft
(sump area).

SOIL CONDITIONS

I 91893 I_4

6-6L.L Ac’* ,M.
F-27’

Static water level was conservatively assumed at elevation 5.5 ft. msl, based on potentiometric
surface contour map generated from data collected on 1117/2000. The potentiometric surfaces
contour maps were developed by Groundwater Services, Inc. (drawing issued on 2/20/2001).

METHOD: Use SLIDE v.5.021 to analyze excavation stability.

RESULTS: SLIDE output files attached as Pages 2-6.

The factor of safety against instability for the slope analyzed is 1.93. This value is considered
acceptable.

CONCLUSION: Using a generalized cross-section, shear strength parameters conservatively estimated, and
correlations to field data, the analysis indicates that the excavated slopes will be stable.

INTENDED FOR PERMTTflNG
PURPOSES ONLY

For the purposes of this analysis, a conservatively generaLized subsurface stratigraphy has been
developed based on available laboratory test data and field data from borings logs. The subsurface
stratigraphy was grouped in five strata, as shown in Table 1.

Table I - Subsurface Stratigraphy Interpretation

Stratum DescriptIon

I Clay! Silty Clay
II Silty Sand
III Silty Clay
IV Silty Sand
V Grey Clay

Based on a review of available geotechnical data for the site soils, the Clay/ Silty Clay layers (Stratum
I, Ill and V) were conservatively assumed to have a cohesion of 1,000 psf and the silty sand layers
(stratum II and IV) were conservatively assumed to have a friction angle of 25 degrees and zero
cohesion.













Subject: Final Cover Stability
Job No.: 083-94322 Made by: LFG Date: 9/112009

••
Ref: Proposed Checked: P” Sheet: I of

Permit Unit 6, Alvin, TX Reviewed:

OBJECTIVE: To investigate the stability of the final cover lining system.

GIVEN: 1.) Maximum final cover slopes are at 20H:1V (S= 5%).

2.) Length of maximum slope is conservatively assumed to be 69 ft.

Proposed final cover liner system consists of (from top to bottom):

18-inch thick soil cover
Double-sided geocomposite
40-mu LLDPE textured geomembrane
24-inch thick compacted clay cap liner (CCL)

A ,._A__ •ef*i7I
‘‘ \• The geocomposite drainage layer is adequate to prevent the buildup of excess pore water

. pressures at the soil/geocomposite/geornembrane interface (see Lateral Drainage Analysis
inal Cover calculation).

91893 ‘7” ““

Based on a review of available data, the following parameters were assigned to the
materials.

C1M h4/C, Strength Parameters Unit Weight (pcf)
P 21 Material 4) c Moist Saturated Reference

* Based on unpublished testing data for similar materials

Based on the shear strength parameters, the critical interface occurs along the geocomposite/
texture geomembrane interface, with a friction angle of 21 degrees.

METHOD: A model was created representing the final cover slopes. A limit equilibrium analysis was
performed to determine the minimum factor of safety against a sliding block failure along the
critical interface.

RESULTS: Using the Golder Associates Interface friction angle database, the critical angle of internal
friction was determined to be 21 degrees. The resulting minimum factor of safety was
calculated to be 10.7.

CONCLUSION:

REFERENCES:

The final cover slope is found to be stable under the conditions analyzed.

Te-Yang Soong and Robert M. Koerner, “Cover Soil Slope Stability Involving Geosynthetic
Interfaces,” GRI Report #18, Geosynthetic Research Institute, Drexel University,
Philadelphia, PA, December 1996.

INTENDED FOR PERMITI7NG
PURPOSES ONLY

ASSUMPTIONS:

Soil cover
Soil coveriGeocomposlte

Geocomposite/Textured Geomembrane
Textured GeomembranelCCL

28
28
21
24

0
0
0
0

115
NIA
N/A
N/A

132
N/A
NIA
N/A

Estimate—conservative
Golder*
Golder*
Golder*







GIVEN: 1.) The perimeter dike has 4H :1 V exterior sideslopes. The toe elevation is approximately 12 ft
msl and the crest elevation is 21 ft-msl;therefore, the maximum dike height is 9 ft.

2.) The following parameters were assigned to the materials based on a review of available
geotechnical data for the site soils.

SengthPárarnetër.: VnitWl9ht:(p
Matenal (dereest A c (pat) Moist Saturated Reference

-___

Compacted Clay Berm - 1000 125 N/A stimate—Conservative
Stratum I - Silty claylClay - 1000 N/A 120 Estimate—Conservative

Stratum II - Silty sand 25 0 N/A 120 EstImate—Conservative
Stratum Ill- Silty clay/Clay - 1000 N/A 120 Estimate—Conservative

Stratum IV - Silty sand 25 0 N/A 120 Estimate—Conservative
Stratum V - Clay - 1000 N/A 120 Estimate—Conservative

ASSUMP11ONS: 1-Static water level elevation was assumed at elevation 5.5 ft. msl, based on potentiometric
surface contour map generated from data collected on 1/17/2000. Potentiometric surfaces
contour maps were developed by Groundwater Services, Inc. (drawing issued on 2/2012001).

METHOD: Limit equilibrium slope stability methods to determine the minimum factor of safety against
slope failure. Use SLIDE v.5.021 (Rocscience Inc., Toronto, Canada) to aid analysis.

RESULTS: Circular Failure F.S. = 6.6

ADDITIONAL
IN FORMATION: Hydrostatic and Hydrodynamic Considerations

The landfill Is located within the 100 year floodplain as designated by the Federal Emergency
Management Agency. The floodplain elevation is 15.0 ft-msl. The crest elevation of the
perimeter dike Is 21.0 ft-msl; therefore, the dike crest is at a sufficient elevation to adequately
protect the landfill cells from flood waters. Based on floodplain maps and area drainage, the
perimeter dike will not be subjected to fast-moving flood waters that would cause scouring of
the perimeter dike. Dissipation of the flood waters will be rapid and will not have time to
saturate the dike or cause a rapid drawdown failure.

OF
,I)

PCHRIS MARSHALL,4/ ,L.L4”
• 91893 hI

6o16ocihT Z.JC.

iNTENDED FOR PERMG
PURPOSES ONLY

OBJECTIVE: Evaluate the stability for the perimeter dike.
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Job No. 083-94322 Made By LFG I Date 9124/2009

SUBJECT: Liner Uplift Analysis

.ssOcIa13es
Ref. Proposed Permit Checked PC” I Sheet I of 3

Unit 16, Alvin, TX iReviewed I
OBJECTIVE: Evaluate the factor safety against uplift for the liner system at any time during construction and

filling.

GEOMETRY:

-.--—- &

GIVEN: The worst-case location is where the difference between potentiometric elevation and the design
excavation grade is the greatest. Based on a review of the design grades, the worst-case location
is considered to be at the bottom of the sump. Additionally, the floor of the cell was evaluated.

SOIL CONDITIONS

For the purposes of this analysis, a conservatively generalized subsurface stratigraphy has been
developed based on available laboratory test data and field data from borings logs. The
subsurface stratigraphy was grouped in five strata, as shown in Table 1.

Stratum Description
I Clay/ Silty Clay
II Silty Sand
Ill Silty Clay
IV Silty Sand
V Grey Clay

ASSUMPTiONS: 1) The Clay/Silty Clay layer (Stratum I) acts as an Impervious layer and [imits the flow of water up
from the Silty Sand layer (Stratum II) below it.

INTENDED FOR PERMITTING
PURPOSES ONLY

Piezometer

12 ft EL (Ground Surface)

5.5 ft EL.”

Excavation

IMPERVIOUS LAYER

-12ft EL.

v.

1’

Hw

HJ

PERMEABLE LAYER

Table I - Subsurface Stratlgraphy Interpretation

oLOEi A4socL4S ,‘,y.

F- Z57

(Impervious layer)
(Permeable layer)
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APPENDIX V.8.6
LEACHATE COLLECTION SYSTEM CALCULATIONS

PERMIT UNIT 16 LANDFILL
CHOCOLATE BAYOU FACILITY

BRAZORIA COUNTY, TEXAS

RCRA Permit Renewal Application

RCRA Permit No. HW-50189-000
Ascend Performance Materials LLC, Alvin, Texas

LIST OF ATTACHMENTS

øGSI
ENVIRONMENTAL

Attachment A
Attachment B
Attachment C
Attachment D
Attachment E
Attachment F
Attachment G
Attachment H

Leachate Generation Rate
HELP Model Evaluation
Leachate Head Calculations
Geotexti le Filter Permittivity Calculations
Leachate Collection Pipe Perforation Inflow Capacity Calculations
Leachate Pipe Sizing
Leachate Pipe Structural Design
Sump Volume Calculation

GolderAssociates nc.
F-25Th

Ascend Performance Materials LLC
Alvin, Texas
RCR.4 Permit No. HW-50159-000
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Attachment 1 provides an estimate of leachate generation based on the leachate volumes collected from the
Permit Unit 2 landfill cells; this estimate is used as a design input for Attachments 3 through 8. However,
leachate generation volumes for Permit Unit 16 should be lower due to the liner system design. Active
landfill cells will be covered by a roof during operation, so rainfall will not contribute to leachate generation
and the waste should contribute minimal quantities of liquid. Once the cell is closed, the HELP model
evaluation presented in Attachment 2 shows that leachate generation should be negligible.

Attachment 3 provides calculations to estimate the maximum head within the proposed leachate collection
system. Results show that the maximum anticipated head will be maintained within the thickness of the
drainage layer.

Attachment 4 includes calculations determining thern required permeability of geotextile filter layers within
the leachate collection system. Attachment 5 evaluates the adequacy of the perforations in the leachate
collection pipe. Attachment 6 includes leachate pipe size calculations. Attachment 7 includes leachate pipe
structural design calculations. Attachment 8 calculates the capacity of the primary and secondary sumps.

de
-257

Attachments 1 through 8 contain engineering calculations related to the design andJor performance of the
leachate collection system for the proposed Permit Unit 16 landfill cells.



ATTACHMENT A

LEACHATE GENERATION RATE



• Subject: Leachate Generation Rate
ft! Job No.: 083-94322 Made by: LEG Date: 9/3/2009

‘fAssoceiates Ref: Proposed Permit Checked: Sheet: J of5
Unit 16, Alvin, TX Reviewed: JW

OBJECTIVE: Estimate the maximum leachate generation rate anticipated for the active life of the
proposed Permit Unit 16 landfill cells.

GIVEN! 1.) The proposed Permit Unit 16 cells are designed to have a roof cover during operation.
ASSUMPTIONS: Therefore, rainfall will not contribute to leachate generation during the active phase

of the landfill cell. The anticipated maximum leachate generation rate was
estimated based on 2008 site leachate collection volumes from the primary and
secondary leachate collection systems (LCS) for the existing Permit Unit 2 cells.

2.) Evaluation of the site data shows that the maximum daily leachate volume
(leachate volume collected from the primary ÷ secondary LCS) is 733 gal/day
from Celi U2C2 on January 22, 2008 (see attached summary tables).

3.) The Unit 2 permitted cells U2CI, U2C2, U2C3 and U2C4 are about the same size,
approximately 0.746 acres.

METHOD: The leachate generation rate is derived by dividing the maximum daily leachate
volume by the cell area where the Ieachate was collected from.

CALCULATION: The maximum daily leachate volume is 733 gallons per day.

Maximum daily leachate volume = 733 gallons per day

Permitted Cell Area = 0.746 acres

Maximum Daily Leachate Generation Rate =

conversion
983 gal/acre/day
131 ft3/acre/day

CONCLUSION: The maximum anticipated leachate production rate at the site is approximately
131 ft3 per acre per day.

drAssociates
2578



Cell - U2CI

ASCEND PERFORMANCE MATERIALS LLC.
CHOCOLATE BAYOU PLANT
PROPOSED PERMIT UNIT 16

2008 SITE RECORDS OF LEACHATE VOLUME - SUMMARY TABLE

2/5

No. of days Leachate Collected from Leachate Collected from Total Leachate Volume Total Leachate
Collection Date since the last the Primary LCS the Secondary LCS Primary + Secondary Volume in gallons

collection (gallons) (gallons) (gallons) per day <‘

01101/08 - 184.65 434.05 618.71 -

01/18/08 17 203.84 n.a. 203.84 12
01/20/08 19 n.a. 661.87 661.87 35
01122/08 2 43.17 616.31 659.47 330
01/30/08 8 76.74 470.02 546.76 68
02/05/08 6 35.97 261.39 297.36 50
02/12/08 7 151.08 na. 151.08 22
02/13/08 8 n.e. 388.49 388.49 49
02/20/08 7 38.37 570.74 609.11 87
02/26/08 6 515.59 702.64 1,218.23 203
03/06/08 9 74.34 n.a. 74,34 8
03/09/08 12 n.a. 211.03 211,03 18
03/12/08 6 23.98 n.a. 23.98 4
03/13/08 4 n.a. 486.81 486.81 122
03/18/08 5 21.58 136.69 158.27 32
03/25/08 7 33.57 215.83 249.40 36
04/01/08 7 33.57 14.39 47.96 7
04/09/08 8 4.80 n.a. 4.80 1
04/16/08 7 9.59 115.11 124.70 18
04/22/08 6 31.18 124.70 155.88 26
04/29/08 7 31.18 275.78 306.95 44
05/06/08 7 26.38 187.05 213.43 30
05/15/08 9 2.40 n.a. 2.40 0
05/26/08 11 163.07 338.13 501.20 46
06117108 22 64.75 294.96 359.71 16
06/19/08 2 n.a. 282.97 282.97 141
06/24/08 5 50.36 19.18 69.54 14
07/02/08 8 33.57 223.02 256.59 32
07/22)08 20 642.69 515.59 1,158.27 58
07/29/08 7 124.70 422.06 546.76 78
08/06/08 8 55.16 393.29 448.44 56
08112/08 6 127.10 230.22 357.31 60
08/20/08 8 110.31 230.22 340.53 43
08/26/08 6 153.48 347.72 501.20 84
09/03/08 8 182.25 294.96 477.22 60
09/09/08 6 273.38 479.62 753.00 125
09/26/08 17 239.81 575.54 815.35 48

Note: na. data not available, therefore assumed that leachete was not collected this date.
(1) The total volume of leachale in gallons per day Is estimated by dividing the total amount of leachate collected from the primary and secondary sumps by the number
of days since the last collection.

I Max. Leachate Volume Collected from Cell U2C1 = 330 gallons per dayJ

PRIMARY LCS SECONDARY LCS

Source: Unpublished leachale volume data from Januaty 2008 through September 2008, received from Ascend Performance Materials LLC., Alvin,
Texas.



ASCEND PERFORMANCE MATERIALS LLC.
CHOCOLATE BAYOU PLANT
PROPOSED PERMIT UNIT 16

2008 SITE RECORDS OF LEACHATE VOLUME - SUMMARY TABLE

Cell - U2C2

PRIMARY LCS SECONDARY LCS

No. of days Leachate Collected from Leachate Collected from Total Leachate Volume Total Leachate
Date since the last the Primary LCS the Secondary LCS Primary + Secondary Volume ri gallons

collection (gallons) (gallons) (gallons) per day
01/02108 - 107.91 330.94 438.85 -

01/20/08 18 666.67 810.55 1477.22 82
01122108 2 ,, 621 10 4/ 1 46523 733
01/30/08 8 453.24 541.97 995.20 124

02/07/08 8 256.59 378.90 635.49 79
02/13/08 6 390.89 513.19 904.08 151
02/20/08 13 565.95 661.87 1,227,82 94
02/28/08 8 9.59 136.69 146.28 18
03/13/08 14 486.81 812.95 1,299.76 93
03/18/08 5 129.50 n.a. 129.50 26
03/19/08 6 n.a. 127.10 4.80 1
03/25/08 6 4.80 n.a. 136.69 23
03/26/08 7 n.a. 136.69 136.69 20
04/02/08 7 16.79 170.26 187.05 27
04/09/08 7 244.60 273.38 517.99 74
04/16/08 7 0.72 2.40 3.12 0
04/22/08 6 163.07 107.91 270.98 45
04/29/08 7 7.19 103.12 110.31 16
05/06/08 7 4.80 n.a. 4.80 1
05/07/08 8 n.a. 4.80 4.80 1
05/15/08 8 7.19 n.a. 7.19 1
05/26/08 11 31.18 26.38 57.55 5
06/17/08 22 2.40 115.11 117.51 5
06/19/08 2 9.59 158.27 167.87 84
06/24/08 5 47.96 71.94 119.90 24
07102/08 8 261.39 93.53 354.92 44
07/22/08 20 2.40 n.a. 2.40 0
07/23/08 21 n.e. 601.92 601.92 29
07/29/08 6 n.a. 47.96 47.96 8
08/06/08 8 2.40 131.89 134.29 17
08/12/08 6 n.a. 57.55 57.55 10
08/20/08 8 2.40 122,30 124.70 16
08/26/08 6 2.40 74.34 76.74 13
09/03/08 8 n.e. 91.13 91.13 11
09/09/08 6 103.12 105.52 208.63 35
09/26/08 17 n.a. 74.34 74.34 4

Note: n.a. = data not available, therefore assumed that leachate was not collected this date.
(1) The total volume of teachate in gallons per day is estimated by dividing the total amount o machate collected from the primary and secondary sumps by the number
ol days since the last collection.

Max.LeacJatEVoIuriioColleted from l[U202=. 73:’lon.sjØëday EI

Source: Unpublished leachate volume data from January 2008 through September 2008, received from Ascend Performance Materials LLC., Alvin,
Texas.



Cell - U2C3

ASCEND PERFORMANCE MATERIALS LLC.
CHOCOLATE BAYOU PLANT
PROPOSED PERMIT UNIT 16

2008 SITE RECORDS OF LEACI-IATE VOLUME - SUMMARY TABLE

PRIMARY LCS SECONDARY LCS
No. of days Leachate Collected from Leachate Collected from Total Leachate Volume = Total Leachate

Date since the last the Primary LCS the Secondary LCS Primary + Secondary Volume in gallons
collection (gallons) (gallons) (gallons) per day

01/02/08 - 784.17 776.98 1,561.15 -

01/20/08 18 1,304.58 1,309.35 2,613.91 145

01/22108 2 1,318.94 na. 1,318.94 659

01/23/08 3 n.a. 374.10 374.10 125

01/31/08 8 232.61 479.62 712.23 89

02/07/08 7 208.63 599.52 808,15 115

02/13/08 6 901.68 896.88 1,798.56 300

02/20/08 13 980.82 n.a. 980.82 75

02/21108 8 n.a. 33.57 33.57 4
02)28/08 8 426.86 na. 426.86 53

03/01/08 9 n.e. 426.86 426.86 47

03/13/08 14 88.73 . n.e. 88.73 6
03/14/08 1 n.a. 9.59 9.59 10
03/19/08 5 6546B 659.47 1,314.15 263
03/26/08 7 633.09 31.18 664.27 95
04/02/08 7 342.93 19.18 362.11 52
04/09/08 7 2.40 na. 2.40 0
04/16/08 7 52.76 na. 52.76 8
04/17/08 15 n.a. 2.40 2.40 0
04/22/08 5 n.a. 139.09 139.09 28
04/23/08 1 2.40 n.a. 2.40 2
04/30/08 7 79.14 n.a. 79.14 11
05/07/08 7 443.65 220.00 663.65 95
05/15/08 8 11.99 na. 11.99 1
06/20/06 44 n.e. 1,731.41 1,731.41 39
06/24/08 4 n.a. 1,721.82 1,721.82 430
07/02/08 8 40.77 4.80 45.56 6
07/23/08 21 2.40 654.68 657.07 31
07/30/08 7 n.a. 1,124.70 1,124.70 161
08/07/08 8 11.99 896.88 908.87 114
08/13108 6 na. 1,247.00 1247.00 208
08/21108 8 4.80 812.95 817.75 102
08/27/08 6 4.80 1,191.85 1,196.64 199
09104/08 8 359.71 1,043.17 1,402.88 175
09/09/08 5 669.06 na. 669.06 134
09/27/05 18 14.39 1,350.12 1,364.51 76

Note: n.e. = data not available, therefore assumed that leachate was not collected this date.
(1) The total volume of leachate In gallons per day is estImated by dividing the total amount of leachate collected from the primary and secondary sumps by the number
of days since the last collection.

I Max. Leachate Volume Collected from Cell U2C3 = 659 gallons per day I

Source; Unpublished leachate volume data from January 2008 through September 2008, received from Ascend Performance Materials LLC., Alvin,
Texas.



Cell - U2C4

ASCEND PERFORMANCE MATERIALS LLC.
CHOCOLATE BAYOU PLANT
PROPOSED PERMIT UNIT 16

2008 SITE RECORDS OF LEACHATE VOLUME - SUMMARY TABLE

PRIMARY LCS SECONDARY LCS
No. of days Leachate Collected from Leachate Collected from Total Leachate Volume = Total Leachate

Date since the last the Primary LCS the Secondary LCS Primary + Secondary Volume in gallons
collection (gallons) (gallons) (gallons) per day

01/03108 - 551.56 532.37 1,083.93 -

01124/08 21 287.77 1,050.36 1,338.13 64

01/31/08 7 263.79 477.22 741.01 106

02/08/08 8 443.65 1,410.07 1,853.72 232

02/14/08 6 388.49 386.09 774.58 129

02/21/08 13 45.56 55.16 100.72 8

03/01/08 9 436.45 436.45 872.90 97

03/14/08 13 474.82 2.40 477,22 37

03/19/08 5 669.06 n.a. 669.06 134

03/20/08 6 n.a. 769.78 769.78 128

03/26/08 7 347.72 n.a. 347.72 50

04/03/08 8 580.34 n.e. 580.34 73

04/09/08 20 n.a. 9.59 9.59 0

04/17/08 8 9.59 4.80 14.39 2

04/23/08 6 767.39 800.96 1568.35 261

05/01/08 8 9.59 80.00 89.59 11

05/07/08 6 388.49 na. 388.49 65

05/08/08 7 n.e. 240.00 240.00 34

06/20/08 43 328.54 140.00 468.54 11

06/21/08 1 n.e. 580.00 580.00 580

06/24/08 4 103.12 n.e. 103.12 26

07/03/08 9 n.a. 1630.70 1,630.70 181

07/23/08 20 458.03 116.31 574.34 29

07/30/08 7 494.00 n.a. 494.00 71
08/07/08 8 450.84 n.a. 450.84 56

08/1 3108 6 755.40 n.e. 755.40 126
08/15/08 23 n.a. 21.58 21.58 1
08/21/08 8 479.62 na. 479.62 60
08/22/08 7 n.a. 62.35 62.35 9
08/27/08 5 537.17 n.a. 537.17 107
08/28/08 6 n.e. 83.93 83.93 14
09/04/08 8 482.01 n.a. 482.01 60
09/27/08 23 489.21 297.36 786.57 34

Note: n.e. = data not available, therefore assumed that leachale W59 not collected this date.
(1) The total volume of leachate In gallons per day ts estimated by dividing the total amount of leachate collected from the primary and secondary sumps by the number
ot days since the last collection.

I Max. Leachate Volume Collected from Cell U2C4 = 580 gallons per day I

Source: Unpublished leachate volume data from January 2008 through September 2008, received from Ascend Performance Materials LLC., Alvin,
Texas.



ATTACHMENT B

HELP MODEL EVALUATION



Subject: HELP Model Evaluation

Job
No.: 083-94322 I Made by: LFG I Date: 8/24/2009

Associates Ref: Proposed Permit Checked: P” I Sheet: of \ o
Unit 16 Alvin, TX IReviewed: .,ç

OBJECTIVE: Estimate the leachate generation rate after the final cover has been placed at the proposed permit Unit
16, in Alvin, Texas.

METHOD: Use the Hydrologic Evaluation of Landfill Performance (HELP) Model (Ref. 1) with layers
simulating the proposed liner, waste, and cover materials, along with climatic data and
evapotransplration parameters consistent with final cover conditions (FC).

GWEN: General:
Climate data synthetically generated using default coefficients for Houston, TX, and historic
temperature and rainfall data for Alvin, TX (see Ref. 2).

Slope of landfill floor is 1.41% along the leachate flow path (1.0% sloped cell floor toward
the centerline drain and 1.0% sloped centerline leachate collection pipe toward the sump).

The final cover slope is 5% (20H:IV) at the sideslopes.

Base Liner System (from top to bottom):
Nonwoven geotextile

12-inches of drainage layer (default material texture No. 01-Sand, K1 x 10.2 cm/s).
Nonwoven geotextile
80-mil HOPE texture geomembrane

240-mil GCL as barrier soil liner (default material texture No. 17, k = 3.0 x 10 cm/s)
200-mu Geocomposite drainage layer
80-mil HOPE texture geomembrane
36-inch Compacted clay as barrier soil liner (default material texture No. 16,

k=1.0 x 10 cm/sec)

69-ft maximum leachate drainage length (longest flow path including sideslope and floor).

Final Cover System (from top to bottom):
18-inches of protective cover soil (k = 1 x 10 cm/s)
200-mU Geocomposite drainage layer
40-mu LLDPE geomembrane
24-inch Compacted clay as barrier soil liner liner (default material texture No. 16,
k=1.Q x 10.1 cm/sec)

6-inches of intermediate cover (default material texture No. 10, k = 1 x 1O cm/see)

69-ft maximum drainage length (longest flow path for surface water)

JO, 1fftft1

V



Subject: HELP Model Evaluation I

Goider
Job No.: 083-94322 I Made by: LFG I Date: 8/2412009 I

..ss(cIates
Re1 Proposed Permit Checked: Pc,i1 Sheet: 2 oF 10

Unit 16, Alvin, TX Reviewed: I

ASSUMPTIONS: I.) Bottom liner geomembrane modeled as having 1 pinhOle/acre, 1 installation defect/acre, good

2.) Initial soil and waste moisture contents calculated by model assuming a steady-state condition.

3.) Geocomposite drainage layer permeability:

Base Liner System

Assuming a standard 200-mu geocomposite with transmissivity of lxi04m3/s-m, the permeability can be
estimated with the following equation:

o = k*t

where, 0 = Transmissivity (rn3/s-m)

k = Permeability (cm/s)
t Thickness (cm)

o = i.OOE-04 mls-m

t 200 mil

k = 1.969 cm/s
Applying a reduction factor using the procedures presented in the Geosynthetic Research Institute GCB
“Determination of the Allowable Flow Rate in a Drainage Geocomposite” (Ref. 3).

RFRFcr X RFcc X RFbc = 5.21
where:
RFcr = 1.7 Reduction Factor for Creep
RFcc = 1.75 Reduction Factor for Chemical Clogging
RFbc = 1.75 Reduction Factor for Biological Clogging

k = 0.378 cm/sec (effective permeability)

Final Cover System
Based on stability analysis (see Lateral Drainage Analysis for Final Cover Calculation), the required
transmissivity for the geocomposite is i.1x10m3/s-m.
Assuming a 200 mu geocomposite, the permeability can be estimated as:

o = 1.1OE-04 m/s.m

t 200 mu
k = 2.165 cm/s (effective permeability)



.. Subject: HELP Model Evaluation
Job No 083 94322 Made by LFG Date 8/2412009

.Aes Ref: Proposed Permit Checked: /“ Sheet: 3 of 0
Unit 16, Alvin, TX Reviewed: 4

4.) Final Cover Condition - MethodologylAssumptions
18-inches of protective cover soil ( k = 1 x i0 cm/s)
19 ft of waste with k = 1 x 10 cm/s (estimated)

Fair grass
Leaf area index = 2
Evaporative zone depth = 18 in (see note 1)
100% of area allowed to have runoff
30-yr simulation period

Note 1: HELP model default value for evaporative zone depth is 22 in, based on the selected location and a thick

layer of loamy soil with a grassy form of vegetation. Since, the final cover system has a liner, the evaporative

depth will not exceed the depth to the lop of the topmost liner. Therefore, a evaporative zone depth of 18 inches

was assumed.

RESULTS: See attached summary table and HELP output files.

CONCLUSION: Review of the HELP results indicates that the maximum peak daily leachate generation rate after the
final cover has been placed is approximately zero gal/acre /day.

REFERENCES: 1.) Hydrologic Evaluation of Landfill Performance (HELP) Model, Version 3.07, U.S. EPA and
U.S. Army Engineering Waterways Experiment Station, Corps of Engineers, Vicksburg,
MS, November 1997.

2.) NOAA Southern Regional Climate Center, Record Monthly Climate Summary data for Alvin, Texas
from 1971 to 2000, weather station ID 410204.

3.) GRI Standard GC8 - Determination of the Allowable Flow Rate of a Drainage Geocomposite,
Geosynthetic Institute, April 17, 2001.



PN
:

08
3-

94
32

2

G
o

ld
er

A
SC

E
N

D
PE

R
FO

R
M

A
N

C
E

M
A

TE
R

IA
LS

LL
C

.
M

ad
e

by
:

LF
G

C
H

O
C

O
L

A
T

E
B

A
Y

O
U

PL
A

N
T

C
he

ci
ce

d:
‘ø

”
A

s
s
o
c
ia

le
s

P
R

O
P

O
S

E
D

P
E

R
M

IT
U

N
IT

16
R

ev
ie

w
ed

:
H

E
L

P
M

O
D

E
L

-
SU

M
M

A
R

Y
T

A
B

L
E

L
E

A
C

H
A

T
E

G
E

N
E

R
A

T
IO

N

In
iti

al
So

il
B

as
e

L
in

er
Fi

el
d

W
at

er
H

yd
ra

ul
ic

D
ra

in
ag

e
M

ax
im

um
P

ea
k

D
ai

ly
S

ce
na

ri
o

M
at

er
ia

l
T

hi
ck

ne
ss

M
at

er
ia

l
N

o.
Po

ro
si

ty
C

ap
ac

ity
W

ilt
in

g
Po

in
t

C
on

te
nt

C
on

du
ct

iv
ity

L
en

gt
h

S
lo

pe
H

ea
d

L
ea

ch
at

e
G

en
er

at
io

n

(i
nc

he
s)

(v
ol

.I
vo

l.)
(v

ol
./

vo
L)

(v
ol

.
/v

oi
.)

(v
ol

.I
vo

l.)
k

(c
m

ls
ec

)
ft

(%
)

(in
)
f
t

3/a
cr

e!
d
ay

ga
l/

ac
re

/d
ay

Pr
ot

ec
tiv

e/
T

op
So

il
C

ov
er

18
us

er
de

fi
ne

d
0.

39
8

8.
24

4
0.

13
6

0.
32

22
1.

O
O

E-
05

n
a.

n.
e.

G
C

0.
2

us
er

de
fi

ne
d

0.
85

00
1

0.
00

5
0.

01
2.

16
5

69
5

40
mU

L
L

D
PE

G
M

0.
04

36
0

0
0

0
3.

90
E

-1
3

n
a.

n
a.

0 i
C

om
pa

ct
ed

C
la

y
lin

er
24

16
0.

42
7

0.
41

8
0.

36
7

0.
42

7
1.

O
O

E-
07

n.
a.

n.
a.

ID Z
In

te
rm

ed
ia

te
C

ov
er

6
10

0.
39

8
0.

24
4

0.
13

6
0.

24
4

1.
19

E
-0

4
n.

a.
n
a.

W
as

ta
-l

g
ft

22
8

18
0.

67
1

0.
29

2
0.

07
7

0.
29

2
1.

O
O

E-
03

n.
a.

n
a.

0.
0

0.
00

o
D

ra
in

ag
e

la
ye

r
12

1
0.

41
7

0.
04

5
0.

01
8

0.
04

5
1.

O
O

E-
02

69
1.

41

8O
m

iI
H

D
PE

G
M

0.
08

35
0

0
0

0
2.

O
O

E-
13

n
a.

n
a.

<

G
C

L
0.

24
17

0.
75

0.
74

7
0.

4
0.

75
3.

O
O

E-
09

rl
.a

.
n
a.

G
C

0.
2

us
er

de
fi

ne
d

0.
85

0.
01

0.
00

5
0.

01
0.

37
8

69
1.

41

8O
m

iI
H

D
P

E
G

M
0.

08
35

0
0

0
0

2.
O

O
E-

13
n.

a.
n.

e.

C
or

np
ac

te
dC

la
yt

in
er

24
16

0.
42

7
0.

41
8

0.
36

7
0.

42
7

1.
O

O
E-

07
n.

a.
n.

a.
N

ot
e:

n.
a.

=
N

ot
ap

lic
ab

le
13

C
O

eo
m

m
po

si
te

D
ra

in
ag

e
L

ay
er

0



A
SC

EN
D

PE
R

FO
R

M
A

N
C

E
M

A
TE

R
IA

LS
EE

C.
C

H
O

C
O

lA
TE

BA
Y

O
U

PL
A

N
T

PR
O

PO
SE

D
PE

R
M

IT
U

N
IT

26
H

EL
P

M
od

el
E

va
lu

aL
io

n
—

FI
N

A
L

C
O

V
ER

C
O

N
D

IT
IO

N

A
SC

EN
D

PE
R

FO
R

M
A

N
C

E
M

A
TE

RI
A

LS
LI

C
.

C
H

O
C

O
LA

TE
BA

Y
O

U
PL

A
N

T
PR

O
PO

SE
D

PE
R

M
IT

U
N

IT
il

l
H

EL
P

M
od

el
E

va
lu

at
io

n
—

FI
N

A
L

C
O

V
ER

co
N

o
m

o
N

W
IL

T
IN

G
P

O
IN

T
0
.1

3
6
0

V
O

L
/V

O
L

IN
IT

IA
L

S
O

IL
W

A
TE

R
C

O
N

T
E

N
T

0
.3

2
2

2
V

O
L

/V
O

L
E

F
F

E
C

T
IV

E
S

A
T

.
IS

O
.

C
U

S
P

.
O

.9
5
9
9
9
6
9
7
5
5
0
0
E

—
0
S

C
it

/S
E

C

H
Y

D
R

O
LO

G
IC

EV
A

LU
A

TI
O

N
O

F
L

A
N

D
F

IL
L

PE
R

FO
R

M
A

N
C

E
H

EL
P

M
O

D
EL

V
E

R
SI

O
N

3
.0

7
(I

IC
V

F.
M

B
EP

.
19

97
1

D
EV

EL
O

PE
D

B
Y

EN
V

IP
D

N
M

EN
TA

L
LA

B
O

R
A

TO
R

Y
U

LA
E

W
A

TE
R

W
A

Y
S

E
X

PE
R

IM
E

N
T

S
T

A
T

IO
N

FO
R

U
SE

PA
R

IS
E

R
E

D
U

C
T

IO
N

E
N

G
IN

E
E

R
IN

G
L

A
B

O
R

A
T

O
R

Y

P
R

E
C

IP
IT

A
T

IO
N

D
A

TA
F

IL
E

;
T

E
M

PE
R

A
T

U
R

E
D

A
TA

F
IL

E
;

SO
L

A
R

R
A

D
IA

T
IO

N
D

A
TA

F
IL

E
:

E
V

A
P

O
T

R
A

N
S

P
IR

A
T

IO
N

D
A

T
A

:
S

O
IL

A
N

D
D

E
S

IG
N

D
A

T
A

F
IL

E
:

O
U

T
PU

T
D

A
TA

F
IL

E
;

C
:\

H
E

L
P

3
\o

o
lu

L
ia

\F
C

.D
4

C
:

\H
E

L
P

I\
u
o
iu

L
iu

\F
C

.D
7

C
:
\I

IE
L

P
3

\s
u

lu
ti

o
\F

C
.D

I3
C

:
\I

IE
L

P
S

\s
o

lu
ti

a
\F

C
.D

1
1

C
:
\H

E
L

P
I\

a
o

L
u

ti
a
\F

C
.D

l0
C

:
\I

IE
L

P
3
\u

o
lu

ti
a
\f

C
.D

U
T

TI
IT

C
IC

IiE
S

S
P

O
R

O
S

IT
Y

F
IE

L
D

C
A

P
A

C
IT

Y
W

IL
T

IN
G

P
O

IN
T

I1
II

T
IA

L
S

O
IL

W
A

TE
R

C
O

N
T

E
N

T
E

F
F

E
C

T
IV

E
S

A
T

.
H

ID
.

C
O

N
D

.
S

L
O

PE
D

R
A

IN
A

G
E

LE
N

G
TW

T
IM

E
:

1
7
:4

2
D

A
T

E
:

9
/

3
/1

1
0
9

L
A

IE
R

3

T
IT

L
E

:
F

IN
A

L
CO

V
ES

A
C

O
I1

O
IT

IO
N

N
O

T
E

:
IN

IT
IA

L
M

O
IS

T
U

R
E

C
O

N
T

E
N

T
O

F
T

H
E

L
A

Y
E

R
S

A
N

D
SN

O
W

W
A

TE
R

W
ER

E
C

O
M

PU
T

E
R

A
S

N
E

A
R

L
Y

S
T

E
A

D
Y

-S
T

A
T

E
V

A
L

U
E

S
B

Y
T

H
E

P
R

O
IR

A
N

.

T
Y

PE
I

-
V

E
R

T
IC

A
L

pE
R

C
O

L
A

T
I0

I:
L

A
Y

E
R

M
A

T
E

R
IA

L
T

E
X

T
U

R
E

N
U

N
R

E
R

0
1
1
.0

0
I1

IC
H

E
E

0
.3

9
1
1

V
O

L
/V

O
L

0
.3

4
4

0
V

O
L

/V
O

L

T
Y

PE
4

—
F

L
E

X
IB

L
E

M
EM

B
R

A
N

E
L

IN
E

R
M

A
T

E
R

IA
L

T
E

X
T

U
R

E
N

U
F

E
R

3
6

=
0

.0
4

IN
C

H
E

S
=

0
.0

0
0

0
V

O
L

/V
O

L
0

.0
0

0
0

V
O

L
/V

O
L

—
0

.0
0

0
0

V
O

L
/V

O
L

=
0

.0
0

0
0

V
O

L
/V

O
L

—
a.

3
9

9
9

9
9

9
9

3
G

1
0

E
—

I2
C

M
/S

E
C

—
1
.0

0
R

O
L

E
S

/A
C

R
E

—
1
.0

0
ID

L
E

S
/A

C
R

E
3

-G
O

O
D

T
Y

PE
3

—
B

A
R

R
IE

R
S

O
IL

L
IN

E
R

M
A

T
E

R
IA

L
T

E
X

T
U

R
E

N
U

M
B

ER
16

2
4
.0

0
IN

C
H

E
S

—
0

.4
2

7
0

V
O

L
/V

O
L

1
.4

1
8
0

V
O

L
/V

O
L

1
.3

0
7
0

V
O

L
/V

O
L

lA
Y

E
R

2

T
Y

PE
2

-
L

A
T

E
R

A
L

D
R

A
IN

A
G

E
L

A
Y

E
R

M
A

T
E

R
IA

L
T

E
X

T
U

R
E

N
U

M
B

ER
0

0
.2

0
IN

C
It

E
S

—
0
.8

0
0
0

V
O

L
/V

O
L

0
.0

1
0
0

V
O

L
/V

O
L

0
.0

0
5
0

V
O

L
/V

O
L

—
0
.0

1
0
0

V
O

L
/V

O
L

=
2

.1
6

4
9

9
9

9
6

0
0

0
C

M
/S

E
C

5
.0

0
PE

R
C

E
N

T
•

6
9
.0

F
E

E
T

L
A

Y
E

R
1

T
H

IC
E

N
E

IS
P

O
R

O
S

IT
Y

F
IE

L
D

C
A

P
A

C
IT

Y
N

IL
T

IN
O

PO
L

It
Y

IN
IT

IA
L

S
O

IL
W

A
TE

R
C

O
N

T
E

N
T

E
F

F
E

C
T

IV
E

IA
T

.
IW

O
.

C
O

N
D

.
FM

L
P

IN
H

O
L

E
D

E
N

S
IT

Y
FM

L
T

U
E

T
A

L
L

A
T

ID
N

D
E

F
E

C
T

S
FM

L
PL

A
C

E
II

E
N

T
O

U
A

L
IT

I

T
I4

IC
E

N
E

S
S

P
O

R
O

S
IT

Y
F

IE
L

D
C

A
P

A
C

IT
Y

L
A

Y
E

R
4

T
H

IC
K

N
E

S
S

P
O

R
O

S
IT

Y
F

IE
L

D
C

A
P

A
C

IT
Y

W
IL

T
IN

G
P

O
IN

T

Pa
ge

lo
iS

Pa
ge

2
of

9



A
SC

EN
D

PE
R

FO
R

M
A

N
C

E
M

A
TE

RI
A

LS
LL

C,
C

H
O

C
O

LA
TE

BA
Y

O
U

PL
A

N
T

PR
O

PO
SE

D
PE

R
M

IT
U

N
IT

16
H

EL
P

M
od

el
E

va
lu

at
io

n
—

FI
N

A
L

C
O

V
ER

O
N

D
IT

1O
N

A
SC

EN
O

PE
R

FO
R

M
A

N
C

E
M

A
TE

RI
A

LS
LL

C.
C

H
O

C
O

LA
TE

BA
Y

O
U

PL
A

N
T

PR
O

PO
SE

O
PE

R
M

IT
U

N
IT

06
H

EL
P

M
od

el
E

va
lu

at
io

n
—

FI
N

A
L

C
O

V
ER

C
O

N
D

IT
IO

N

IN
IT

IA
L

S
O

IL
W

A
TE

R
C

O
N

T
E

N
T

0
.1

:7
0

V
O

L
/V

O
L

E
F

F
E

C
T

IV
E

S
A

T
.

R
ID

.
C

O
N

E
.

•
0
.1

0
1
0
0
0
0
0
I0

0
0
E

-0
6

C
M

/S
E

C

T
Y

PE
1

—
V

E
R

T
IC

A
L

P
E

R
C

O
L

A
T

IO
N

L
A

Y
E

R
M

A
T

E
R

IA
L

T
E

X
T

U
R

E
N

U
M

B
E

R
15

—
0

.
00

IN
C

H
E

S
0
.3

9
9

0
V

O
L

/V
O

L
0
.1

4
4

0
V

O
L

/V
O

L
5
.1

3
6

0
V

O
L

/V
O

L
0
.2

4
4
0

V
O

L
/V

O
L

0
.1

1
9
9
9
9
9
S

7
0
0
0
E

—
0
3

C
M

/S
E

C

LA
Y

ER
8

T
Y

PE
1

—
V

E
R

T
IC

A
L

P
E

R
C

O
L

A
T

IO
N

L
A

Y
E

R
M

A
T

E
R

IA
L

T
E

X
T

U
R

E
N

U
M

B
ER

16
2

2
0

.0
0

IN
C

H
E

S
0
.6

7
1
0

V
O

L
/V

O
L

0
.2

9
2
0

V
O

L
/V

O
L

=
0
.0

7
7
0

V
O

L
/V

O
L

=
0
.2

9
2
0

V
O

L
/V

O
L

0
.1

0
0
0
0
0
0
0

0
0
0
0
E

—
0
2

C
M

/S
E

C

T
Y

PE
2

-
L

A
T

E
R

A
L

O
R

A
II

JA
O

E
L

A
Y

E
R

M
A

T
E

R
IA

L
T

E
X

T
U

R
E

N
U

M
B

ER
I

1
2

.0
0

IN
C

H
E

S
0

.4
1

7
0

V
O

L
/V

O
L

0
.0

4
0

0
V

O
L

/V
O

L
0

.0
1

0
0

V
O

L
/V

O
L

0
.0

4
0

0
V

O
L

/V
O

L
—

0
.0

0
9
9
9
9
9
7

0
0
0
1
E

—
0
2

C
M

/S
E

C
—

1
.4

1
PE

R
C

E
N

T
6
9
.0

F
E

E
T

T
Y

PE
3

—
B

A
R

R
IE

R
S

O
IL

L
IN

E
R

M
A

T
E

R
IA

L
T

E
X

T
U

R
E

N
U

M
B

ER
1
7

—
0

.2
4

IN
C

H
E

S
=

0
,7

0
0
0

V
O

L
/V

O
L

0
,7

4
7
0

V
O

L
/V

O
L

0
,4

0
0
0

V
O

L
/V

O
L

0
.7

0
0
0

V
O

L
/V

O
L

0
.3

0
0
0
0
0
0
0
3
0
0
0
E

—
O

H
C

a/
S

E
C

T
Y

P
E

2
-

L
A

T
E

R
A

L
D

R
A

IN
A

G
E

L
A

Y
E

R
M

A
T

E
R

IA
L

T
E

X
T

U
R

E
N

U
M

B
ER

61
0
.2

0
IN

C
H

E
S

=
0
.0

0
0
0

V
O

L
/V

O
L

—
0
.0

1
0
0

V
O

L
/V

O
L

0
.0

0
0
0

V
O

L
/V

O
L

—
0

.0
1

0
0

V
O

L
/V

O
L

0
.3

7
7
9
9
9
9
R

1
0
0
5

C
M

/S
E

C
1
.4

1
PE

R
C

E
N

T
6
9
.0

F
E

E
T

L
A

Y
E

F
5

T
0I

C
F

.I
IE

S
S

P
O

R
O

S
IT

Y
F

IE
L

L
C

A
P

A
C

IT
Y

M
IL

T
T

IJ
O

PO
T

II
T

IN
IT

IA
L

S
O

IL
H

A
T

E
R

C
O

N
T

E
N

T
E

F
F

E
C

T
IV

E
S

A
T

.
H

ID
.

C
U

N
O

. L
A

Y
E

R

T
Y

PE
4

—
F

L
E

X
IB

L
E

M
EM

B
R

A
N

E
L

IN
E

R
M

A
T

E
R

IA
L

T
E

X
T

U
R

E
N

U
M

B
ER

35
T

H
1C

E
II

E
S

I
0
.0

8
IN

C
H

E
S

P
O

R
O

S
IT

Y
0

,0
0

0
0

V
O

L
/V

O
L

F
IE

L
O

C
A

P
A

C
IT

Y
0

,0
0

0
0

V
O

L
/V

O
L

N
IL

T
II

IO
P

O
IN

T
—

0
.0

0
0

0
V

O
L

/V
O

L
IN

IT
IA

L
S

O
IL

M
A

TE
R

C
O

N
T

E
N

T
0
.0

0
0
0

V
O

L
/V

O
L

E
F

F
E

C
T

IV
E

S
A

T
.

H
Y

O
.

C
O

N
D

.
S

.L
9
9
9
9
9
9
9
6
0
0
0
E

—
1
2

C
M

/S
E

C
FM

L
P

IN
H

O
L

E
D

E
N

S
IT

Y
0
.0

0
H

O
L

E
S

/A
C

R
E

FM
L

IM
S

T
A

L
L

A
T

IO
N

O
E

F
E

C
T

S
0
,0

0
H

O
L

E
S

/A
C

R
E

FM
L

PL
A

C
E

M
E

N
T

G
U

A
L

IT
Y

4
.

PO
O

R

L
A

Y
E

R
9

TN
IC

E
N

E
S

S
P

O
R

O
S

IT
Y

F
IE

L
D

C
A

P
A

C
IT

Y
W

IL
T

IN
G

P
O

IN
T

IN
IT

IA
L

S
O

1L
M

A
TE

R
C

O
N

T
E

N
T

E
F

F
E

C
T

IV
E

S
A

T
.

R
IO

.
C

O
N

O
.

T
H

IC
K

N
E

S
S

P
O

R
O

S
IT

Y
F

IE
L

D
C

A
P

A
C

IT
Y

M
IL

T
IN

O
P

O
IN

T
IN

IT
IA

L
S

O
IL

H
A

T
E

R
C

O
N

T
E

N
T

E
F

F
E

C
T

IV
E

S
A

T
.

H
Y

O
.

C
O

M
O

.

L
A

Y
E

R
7

T
II

IC
E

H
E

S
S

P
O

R
O

I
LT

Y
F

IE
L

D
C

A
P

A
C

IT
Y

M
IL

T
IN

O
P

O
IN

T
IN

IT
IA

L
S

O
IL

H
A

T
E

R
C

O
N

T
E

N
T

E
F

F
E

C
T

IV
E

S
A

T
.

H
Y

O
.

C
O

1I
O

.
S

L
O

P
E

O
R

A
II

IA
O

E
LE

N
G

TH

L
A

Y
E

R
10

P
ag

e
3

of
0

T
H

IC
K

N
E

S
S

P
O

R
O

S
IT

Y
F

IE
L

D
C

A
P

A
C

IT
Y

M
IL

T
IN

O
P

O
IN

T
IN

IT
IA

L
S

O
IL

H
A

T
E

R
C

O
N

T
E

N
T

E
F

F
E

C
T

IV
E

S
A

T
.

R
ID

.
C

O
N

O
.

S
L

O
P

E
D

R
A

IN
A

O
E

L
E

N
O

T
H

Pa
ge

4
of

9

C 0



A
SC

EN
D

PE
R

FO
R

M
A

N
C

E
M

A
TE

R
IA

lS
LL

C.
C

H
O

C
O

LA
TE

BA
Y

O
U

PL
A

N
T

PR
O

PO
SE

D
PE

R
M

IT
U

N
IT

15
H

IL
P

M
od

el
E

va
lu

aL
io

R
—

FI
N

A
L

C
O

V
ER

co
N

o
m

o
N

A
SC

EN
D

PE
R

FO
R

M
A

N
C

E
M

A
TE

RI
A

LS
LL

C,
C

H
O

C
O

LA
TE

BA
Y

O
U

PL
A

N
T

PR
O

PO
SE

D
PE

R
M

It
U

N
IT

16
H

EL
P

M
od

el
E

va
lu

at
io

n
—

FI
N

A
L

CO
V

ER
co

N
o
m

o
N

L
A

Y
E

R
11

E
V

A
P

O
T

P
Jr

N
S

P
IR

A
T

T
O

N
10

)0
W

E
A

T
hE

R
D

A
T

i

N
O

T
E

:
E

V
R

P
O

T
R

A
P

P
I?

A
T

Io
1
4

O
R

T
i

SI
R

S
G

A
T

A
IX

E
G

II
’G

T1
H

O
U

ST
O

N
T

E
X

A
S

S
T

A
T

IO
N

L
A

T
IT

U
D

E
M

A
X

iM
U

M
L

E
A

F
A

R
E

A
IN

D
E

X
ST

A
R

T
O

F
G

R
O

W
IN

G
SE

A
SO

N
IJ

U
L

IA
1I

D
A

T
E

I
EG

G
O

F
G

R
G

W
IN

O
SE

A
SO

N
IJ

U
L

IA
N

E
A

T
E

I
E

V
A

PO
R

A
T

IV
E

ZO
N

E
D

E
PT

H
A

V
E

R
A

G
E

A
N

N
U

A
L

W
IN

D
S

P
E

E
D

A
V

E
R

A
G

E
1S

T
Q

U
A

R
T

E
R

R
E

L
A

T
IV

E
)i

U
I4

IL
II

T
Y

A
V

E
R

A
G

E
2N

D
Q

U
A

R
T

E
P

R
E

L
A

T
IV

E
H

U
M

ID
IT

Y
A

V
E

R
A

G
E

3R
D

Q
U

A
R

T
E

R
R

E
L

A
T

IV
E

H
U

M
ID

IT
Y

A
V

E
R

A
G

E
4T

H
Q

U
A

R
T

E
R

R
E

L
A

T
IV

E
H

U
M

ID
IT

Y

2
9

.3
9

D
E

G
R

E
E

S
2

.5
5 3’

3
6

2
1

H
.S

IN
C

H
E

S
7
.8

0
M

PH
7

4
.0

1
5

7
6

.0
0

5
7

7
.0

0
5

7
7

.0
0

5

T
Y

PE
4

—
F

L
E

X
IB

L
E

I1
E

X
B

R
A

II
E

L
IN

E
R

M
A

T
E

R
IA

L
T

E
X

T
U

R
E

L)
IJ

M
BE

R
35

T
H

IC
K

N
E

S
S

0
.0

5
II

IC
II

E
S

P
O

R
O

S
IT

Y
0
.0

0
0
0

V
O

L
/V

O
L

F
IE

L
D

C
A

P
A

C
IT

I
0
.0

0
0
0

V
O

L
/V

O
L

S
II

L
T

1I
)G

P
O

IN
T

0
.0

0
0
0

V
O

L
/V

O
L

iN
IT

IA
L

S
O

IL
U

A
E

F
C

O
L

IT
E

:I
T

0
.0

0
0
0

V
O

L
/V

O
L

E
F

F
E

C
T

IV
E

S
A

T
.

H
Y

D
.

C
O

N
D

.
U

.
1

9
9

9
9

9
9

9
6
0
0
0
E

—
1
2

C
M

/S
E

C
F

R
I.

P
IN

H
O

L
E

D
E

N
S

IT
Y

1
.0

0
H

O
L

E
S

/A
C

R
E

FM
L

Il
-I

S
IA

.L
L

A
T

IO
II

D
E

F
E

C
T

S
—

1
.0

0
H

O
L

E
S

/A
C

R
E

F
R

I.
PL

A
C

E
M

E
N

T
Q

U
A

L
IT

Y
3

-
G

O
O

D

L
A

Y
E

R
12

T
Y

P
E

3
-
-

H
A

R
R

IE
R

S
O

IL
L

IN
E

R
M

A
T

E
R

IA
l.

T
E

X
T

U
R

E
N

U
M

B
ER

16
T

H
IC

K
N

E
S

S
3
6
.0

0
IN

C
H

E
S

P
O

R
O

S
IT

Y
0

.4
2

7
0

V
O

L
/V

O
L

F
IE

L
D

C
A

P
A

C
IT

Y
—

0
.4

1
8
0

V
O

L
/V

O
L

W
IL

T
iN

G
P

O
IN

T
—

0
.3

6
7
0

V
O

L
/V

O
L

IN
IT

IA
L

S
O

IL
W

A
TE

R
C

O
N

T
E

N
T

0
.4

2
7

0
V

O
L

/V
O

L
E

F
F

E
C

T
iV

E
S

A
P

.
11

50
.

C
O

N
G

.
0
.1

0
0
0
0
0
0

0
1

0
0

0
E

-0
6

C
I4

/S
E

C

G
E

N
E

R
A

L
D

E
S

IG
N

P.
01

0
E

V
A

P
O

R
A

T
IV

E
Z

O
N

E
D

A
TA

N
O

T
E

;
P

R
E

C
IP

IT
A

T
IO

II
D

A
TA

W
A

S
S

Y
N

T
H

E
T

IC
A

L
L

Y
1-

E
II

E
R

A
T

E
D

U
S

IN
G

C
O

E
F

F
IC

IE
N

T
S

FO
R

H
O

U
ST

O
N

T
E

X
A

S
A

N
D

H
IS

T
O

R
IC

D
A

TA
FO

R
A

L
V

IN
T

E
X

A
S

N
O

R
M

A
L

M
EA

H
M

O
N

TH
LY

P
R

E
C

IP
iT

A
T

IO
N

(I
N

C
H

E
S

)

JA
N

/.
IU

L
F

E
B

/A
U

G
M

A
R

/S
E

P
A

P
R

/O
C

T
II

R
S7

O
IO

V

4
.7

6
2

.5
1

3
.1

1
3
.2

2
4

.0
2

4
.7

8
3

.8
4

7
.1

2
3
.9

3
4

.4
3

N
O

T
E

:
SC

S
R

U
N

O
FF

C
U

R
V

E
N

U
M

B
ER

W
A

S
C

O
M

PU
T

E
D

FR
O

M
D

E
FA

U
L

T
S

O
IL

D
0T

A
B

A
SE

O
SS

II
G

S
O

IL
T

E
X

T
II

R
E

6
W

IT
H

B
A

R
E

G
R

O
U

II
O

C
O

N
D

IT
IO

N
S

.
A

SU
R

FA
C

E
S

L
O

P
E

O
F

0
.5

A
N

D
A

S
L

O
P

E
L

E
N

G
T

H
O

F
9
5
.

F
E

E
T

.

S
C

I
R

U
N

O
FF

C
U

R
V

E
N

U
M

B
ER

8
6
.9

0
F

R
A

C
T

IO
N

O
F

A
R

E
A

A
L

L
O

W
IN

G
R

U
N

O
FF

1
0

0
.0

PE
R

C
E

N
T

A
R

E
A

P
R

O
JE

C
T

E
D

O
N

H
O

R
IZ

O
N

T
A

L
PL

A
N

E
1
.0

0
0

A
C

R
E

S
E

V
A

P
O

R
A

T
IV

E
ZO

N
E

D
E

PT
H

1
8

.0
IN

C
H

E
S

IN
IT

IA
L

W
A

TE
R

SI
-I

E
V

A
P

O
R

A
T

IV
E

ZO
N

E
5

.8
0

0
iN

C
H

E
S

U
P

P
E

R
L

IM
IT

O
F

E
V

A
P

O
R

A
T

IV
E

ST
O

R
A

G
E

7
.1

6
4

IN
C

H
E

S
LO

W
ER

L
IM

IT
O

F
E

V
A

P
O

R
A

T
IV

E
ST

O
R

A
G

E
2
.4

4
0

IN
C

H
E

S
IN

IT
IA

L
SN

O
W

W
A

TE
R

=
0

.0
0

0
IN

C
H

E
S

IN
IT

IA
L

W
A

TE
R

II
I

L
A

Y
E

R
M

A
T

E
R

IA
L

S
1
0

0
.3

8
4

IN
C

H
E

S
T

O
T

A
L

IN
IT

IA
L

W
A

TE
R

1
0
0

.0
8

3
IN

C
H

E
S

T
O

T
A

L
SU

B
SU

R
FA

C
E

IN
FL

O
W

0
.0

0
IN

C
H

E
S

/Y
E

A
R

JU
N

/D
E

C

5
.3

5
3

.3
6

N
O

T
E

:
T

E
M

PE
R

A
T

U
R

E
D

A
TA

W
A

S
IY

II
T

H
E

T
IC

A
L

L
I

G
E

N
E

R
A

T
E

D
U

S
IN

C
IO

E
F

F
S

C
IE

I4
T

S
FO

R
H

O
U

ST
O

N
T

E
X

A
S

M
ID

H
IS

T
O

R
IC

D
A

TA
FO

R
A

L
V

IN
T

E
X

A
S

N
O

R
M

A
L

M
EN

-I
M

O
N

TH
LY

T
E

M
PE

R
A

T
U

R
E

IO
E

G
R

E
E

S
F

A
H

R
E

N
H

E
IT

)

JA
N

/J
U

L

5
2
.

70
8
2
.

70

F
E

B
/A

U
G

5
5
.9

0
8
2
.7

0

M
A

R
/S

E
P

6
2
.5

0
7
8
.

70

A
P

R
/O

C
T

6
8
.5

0
7
0
.6

0

N
A

Y
/N

O
V

7
5
.5

0
6
2
.2

0

JU
N

/D
E

C

8
0
.7

0
S4

.9
0

N
O

T
E

:
SO

L
A

R
R

A
D

IA
T

IO
N

D
A

TA
W

A
S

S
Y

N
T

H
E

T
IC

A
L

L
Y

G
E

N
E

R
A

T
E

D
U

S
IN

G
C

O
E

F
F

IC
IE

N
T

S
FO

R
A

L
V

IN
T

E
X

A
S

A
N

D
S

T
A

T
IO

N
L

A
T

IT
U

D
E

2
9

.3
7

D
E

G
R

E
E

S

Pa
ge

6
of

9
Pa

ge
5

sf
9



A
SC

E
N

D
PE

R
FO

R
M

A
N

C
E

M
A

T
E

R
IA

L
S

LL
C.

C
H

O
C

O
L

A
T

E
B

A
Y

O
U

PL
A

N
T

PR
O

PO
SE

D
PE

R
M

IT
U

N
IT

16
H

EL
P

M
od

el
E

va
lu

at
io

n
—

FI
N

A
L

C
O

V
E

R
C

O
N

D
IT

IO
N

A
SC

E
N

D
PE

R
FO

R
M

A
N

C
E

M
A

TE
R

IA
LS

LL
C.

C
H

O
C

O
L

A
T

E
B

A
Y

O
U

PL
A

N
T

PR
O

PO
SE

D
PE

R
M

IT
U

N
IT

16
H

EL
P

M
o
d
el

E
va

lu
at

io
n

—
FI

N
A

L
C

O
V

E
R

C
O

N
O

FE
IO

N

P
R

E
C

IP
IT

A
T

IO
N

R
U

! 1
0F

F

E
V

?.
PO

T
R

A
N

SP
O

R
A

T
IO

N

L
A

T
E

R
A

L
D

R
A

IN
A

G
E

C
O

L
L

E
C

T
E

D
FR

O
M

L
A

Y
E

R
2

P
E

R
C

O
L

A
T

IO
N

/L
E

A
K

A
G

E
TH

R
O

U
G

H
L

A
Y

E
R

4

A
V

E
R

A
G

E
R

E
A

D
O

N
T

O
P

O
F

L
A

Y
E

R
3

L
A

T
E

R
A

L
D

R
A

IN
A

G
E

C
O

L
L

E
C

T
E

D
FR

O
M

L
A

Y
E

R
7

P
E

R
C

O
L

A
T

IO
N

?
L

E
A

K
A

G
E

TH
R

O
U

G
H

L
A

Y
E

R
9

A
V

E
R

A
G

E
H

EA
D

O
N

T
O

P
O

F
L

A
Y

E
R

L
A

T
E

R
A

L
D

R
A

IN
A

G
E

C
O

L
L

E
C

T
E

D
FR

O
M

L
A

Y
E

R
1
0

P
E

R
C

O
L

A
T

IO
N

/L
E

A
K

A
G

E
TH

R
O

U
G

h
L

A
Y

E
R

12

A
V

E
R

A
G

E
R

EA
D

O
N

T
O

P
O

F
L

A
Y

E
R

11

C
H

A
N

G
E

IN
M

A
T

E
R

ST
O

R
A

G
E

5
0
.5

1
1

7
.3

3
2
)

1
8
3
2
3
5
.6

2
5
.1

0
7

1
5

.1
8

7
5

)
9

1
1

4
5

.2
9

2
3
.9

2
8

1
2
.3

9
1
4
)

1
.4

8
7
7
0

1
1

.3
0

5
4

9
1

0
.0

0
0
0
9

I
1
.9

0
0
0
0
)

0
.0

0
0

1
9

.0
0

0
)

h
1
.T

0
0
0
9

1
9

.0
0

0
0

9
)

0
.1

2
0
0
0

1
0

.0
0

0
8

0
1

0
.9

0
0

1
0

.0
0

0
1

0
.0

0
0
9
0

I
0

.0
0

9
9

0
1

0
.0

0
0
0
0

1
0

.0
0

0
0

0
)

1
0
0
.0

0

4
9

.7
1

5

P
R

E
C

IP
IT

A
T

IO
N

R
U

C
O

FF

D
R

A
IN

A
G

E
C

O
L

L
E

C
T

E
D

FR
O

M
L

A
Y

E
R

2

P
E

R
C

O
L

A
T

IO
N

/L
E

A
K

A
G

E
TH

R
O

U
G

H
L

A
Y

E
R

4

A
’.T

P.
A

G
E

H
EA

D
01

1
T

O
P

O
F

L
A

Y
E

R
3

M
AY

IM
O

M
H

EA
D

O
N

T
O

P
O

F
L

A
Y

E
R

2

L
O

C
A

T
IO

N
O

F
M

A
X

IM
U

M
H

EA
D

TN
L

A
Y

E
R

2
(D

IS
T

A
N

C
E

FR
O

M
D

R
A

IN
)

D
R

A
IN

A
G

E
C

O
L

L
E

C
T

E
D

FR
O

M
L

A
Y

E
R

7

P
E

R
C

O
L

A
T

IO
N

/L
E

A
K

A
G

E
TH

R
O

U
G

H
L

A
Y

E
R

9

A
V

E
R

A
G

E
H

EA
D

O
N

T
O

P
O

F
L

A
FE

R
8

M
A

X
IM

U
M

H
EA

D
O

N
T

O
P

O
F

L
A

Y
E

R
8

L
O

C
A

T
IO

N
O

F
M

A
X

IM
U

M
H

EA
D

IN
L

A
Y

E
R

7
(D

IS
T

A
N

C
E

FR
O

M
G

R
A

IN
)

D
R

A
IN

A
G

E
C

O
L

L
E

C
T

E
D

FR
C

I4
L

A
Y

E
R

10

P
E

R
C

O
L

A
T

IO
N

/L
E

A
K

A
G

E
T

H
R

O
U

G
H

L
A

Y
E

R
12

A
V

E
R

A
G

E
)I

EA
O

O
N

T
O

P
O

F
L

A
Y

E
R

11

M
A

X
IH

G
M

H
EA

D
O

N
T

O
P

O
F

L
A

Y
E

R
11

L
O

C
A

T
IO

N
O

F
M

A
X

O
M

U
M

H
EA

D
ON

L
A

Y
E

R
10

(D
IS

T
A

N
C

E
FR

O
M

D
R

A
IN

)

SN
O

M
M

A
TE

R

0
.0

0
1

1
0

0
0

0
.0

0
0
1
0

0
.0

2
9

0
.

C
lv

0
.3

F
E

E
T

0
.0

0
0

0
0

0
.0

0
0
0
0
0

0
.0

0
0

2
.

0
0
0

0
.0

F
E

E
T

0
.0

0
0

0
0

0
.0

0
8

0
0

0

0
.5

0
8

9
.

0
0
2

0
.0

F
E

E
T

0
.7

5
2

7
2

3
.6

4
3

1

0

A
V

E
R

A
G

E
A

N
1I

G
A

L
T

O
T

A
L

S
E

(I
T

O
.

D
E

V
IA

T
IO

N
S

I
FO

R
Y

E
A

R
S

I
T

R
R

00
0I

(
10

P
E

S
E

G
A

IL
Y

V
A

L
U

E
S

FO
R

Y
E

A
R

S
I

TH
R

O
Y

G
H

39

I
II

C
H

L
S

‘D
U

.
F

E
E

T
PE

R
C

E
N

T
(I

N
C

H
E

S
)

(C
U

.
F

T
.)

5
.8

0

5
.2

6
3

0
.2

6
0
1
6

2
1

0
5

4
.0

0
0

1
9
1
0
0

.3
1
0
5

9
4

4
.3

8
7

2
7

8
6

8
5

7
.8

2
4

7
.2

7
6

1
1
1
1
0
.3

5
7

2
.9

4
5

6
1

0
.0

0
3

0
.0

0
9

0
0

0
.9

0
2

9
.0

0
0
0
0

0
.0

0
?

0
.0

0
0

0
0

0
.0

0
0

0
.0

0
0
0
0

0
.0

0
2

8
.0

0
0

0
0

0
.0

0
0

1
0

.9
0

0
1

—
0

.0
1

9
1

1
.1

1
2

9
)

—
6

7
.9

0
—

0
.0

1
7

P
ag

e?
d

O

0
.

0
0

0
05

0
.

0
0
0

02

0
.0

0
0

9
0

0
.0

0
0
0
2

I1
A

SI
H

O
M

V
E

G
.

S
O

IL
M

A
T

E
R

IV
O

L
/V

O
L

)

14
T1

I0
N

O
M

V
E

0.
S

O
IL

M
A

T
E

R
(V

O
L

/V
O

L
)

0
.3

8
6

8

0
.1

3
6
0

P
R

g
eB

o
f9



A
SC

EN
D

PE
R

FO
R

M
A

N
C

E
M

A
TE

RI
A

LS
LL

C.
C

H
O

C
O

LA
TE

BA
Y

O
U

PL
A

N
T

PR
O

PO
SE

D
PE

R
M

IT
U

N
IT

16
H

EL
P

M
od

el
E

va
lu

at
io

n
—

FI
N

A
L

cO
V

E
R

cO
N

D
m

O
N

M
ax

im
um

h
e
a
d
s

a
re

c
o

m
p

u
te

d
u
s
r
n

W
ct

n
ro

e’
e
q

u
a
ti

o
n

s
.

R
tf

e
re

n
c
c
:H

a
e
rr

s
u
m

S
tu

r
a
tu

d
D

e
p
th

o
v

e
r

L
a
n

d
fi

ll
L

in
e
r

by
B

ru
c
e

ii
.

W
cE

n
ro

e,
U

n
iv

e
rc

it
y

o
f

R
a
n

sa
s

D
IC

E
J
o

u
rn

a
l

o
f

E
e
v
ir

o
e
m

e
n

:a
i

E
n

y
is

e
e
re

n
g

V
o
l.

1
1
9
.

tI
c
.

2
,

M
ar

ch
1

9
9

3
,

o
p
.

2
6
3
—

2
7
0
.

F
IN

A
L

W
A

T
E

R
ST

O
R

A
G

E
A

T
EN

D
O

F
Y

EA
R

30

LA
Y

ER
II

tI
C

H
E

S
)

IV
O

L
JV

O
L

I

5
.2

3
8
3

0
.2

9
1
0

2
0
.0

0
2
5

0
.0

1
2
7

3
0
.0

0
0
0

0
.0

0
0
0

4
1
0
.2

4
8
0

0
.4

2
7
0

5
1
.4

6
4
0

0
.2

4
4
0

6
6
6
.5

7
6
0

0
.2

9
2
0

7
0
.5

4
0
0

0
.0

4
5
0

B
0
.0

0
0
0

0
.0

0
0
0

9
0
.1

8
0
0

0
.7

5
0
0

10
0
.0

0
2
0

0
.0

1
0
0

11
0
.0

0
0
0

0
.0

0
0

0

12
1
5
.3

7
2
0

0
.4

2
7
0

SN
O

W
W

A
TE

R
0

.0
0

0 Ie
E

e
9
0
1
0



Southern Regionol Climate Center 10/1 ge 1 of I

NOAA Southern Regona Cflmate Center
wg

Home about the SRCC Sen,ices a Products Southern Climate Ctirn3te Monitoring

Observation Stations

Return to Station Search station ID: 410204

Station Information Annual Plots Monthly Summaries Climate Normals <

>

I Piint Grapi I

Tenperature [F) and Precipitation Un] Norianls (1971—2000) r RLYIN

91,20 91.00
Hean 00.00 r1 fl 87.70
tfin 03.60

77.30 [•] 1•_]
72.00 LI U [J 72.20

:: 62.20
72.511 74,20 J38D

69.60 Li 1
Li [J [j50

5240

46,10 45J0

at
I I I I I

Jn Fb IC pr Ita 3.. 3.1 09 S.p Ot to. D.c

B -

7.12

U
Be

5.39 —

Ce 4.76 4.92 470

* 3.04 3.3

5earch Pesults for Alvin,
Station ID Network Name Let Ion Begin End D
410204 coop ALVIN 29.37 -95.23 1956/6/1 Current
414333 coop HOUSTON NWSO 29.47 -9508 1990/12/i 2009/4130
414307 coop HOUSTON HOBBY AP 29.64 -95.28 1946/11/1 Current

SRCC supports a three-tiered national chIrrate sCreicec support program
The partnurs Inducle: Nalronal Climatic Data Ceder. r’eçjonaI Climate Centers, and State Ctrrriate 0fficc. -- .‘

Terrri cf Use & OIrclainIdr I Contact iM
.42009 Southern RegoraI Ctmate Center tIN r
E328 Howe-Russell CrnpIee, Loureana State Unversitv, Eaton Rouge, LA 70803. (p) (225) 578-5021 I
/11 (225) 578-2912

http://www.srcc.lsu.edulstations/index.php?actjon=metadata&network station jd=41 0204 8/24/2009



ATTACHMENT C

LEACHATE HEAD CALCULATIONS



! - ISUBJECT LEACHATEHEADCALCULATIONS I

f Job No. 083-94322 Made By LFG Date 91312009 I
(‘ Ref. Proposed Checked °211 Sheet of
‘kL7ASSOcLateS Permit Unit 16, Alvin, TX Reviewed ç

OBJECTIVE:
To estimate the maximum leachate head within the proposed leachate collection system (LCS).

GIVEN I ASSUMPTIONS:

1) The pipe will serve as a conduit to transfer liquid from the drainage layer to the sump and
have a flow capacity large enough to maintain the head on the primary liner below 1 foot as per
the TCEQ regulations.

2) The leachate collection system consists of:
• 12-inches of sand drainage layer on the floor and 200-rriil geocornposite drainage layer on the
sideslopes as a primary leachate collection system, and
• 200-mu ge000mposite drainage layer on the floor and sideslopes as a secondary leachate
collection system.

3) The depth of the leachate head at any point will be designed to be less than the thickness of
the drainage media.

4) The percolation rate was derived from the largest peak daily infIltration rate estimated based
on 2008 site records of leachate generation volumes for Unit 2 permitted cells (see Leachate
Generation Rate Calculation).

5) Use the manufacturer material that exhibits the lowest permeability and thinnest thickness to meet
transmissivity requirements.

METHODS:

1) Two mounding methods will be used to calculate the head on the liner, Giround 2000 (Ref 3 and 4)
and McEnroe’s 93 (Ref. 5), using the greatest peak daily leachate volume of 983 gallons per
acre per day.

Giroud 2000 (from Ref.4)

— ‘ItanJ3 ÷ 4q/k - tan/3ti L
2cosJ3

Where: j = correction factor
3 percolation rate
k = permeability of the drainage media
L = slope length

= percolation rate per unit area

Eq. 1 (Max. leachate head equation)

oderAssociates c,
F-2578



l• I SUBJECT LEACHATE HEAD CALCULATIONS I
IttGo1der

Job

No. 083-94322 IMade By LFG IDate 9/3/2009
Ref. Proposed 1Checked I’ ISheetI ‘FASSOCLa1eS Permit Unit 16, Alvin, TX Reviewed

of

METHODS Cont.:
Giroud 2000 (from Ref4)

The correction factor] is estimafed from Figure 1.

[Figure 1: Value of the modifying factor. j, as a function of the
characteristic parameter )..

C
0

Cw
C
•0

0

C,
C

0

Note from reference 4: 11 should be noted that the correction factor j is close to 1. tharefore, a conservative

approximation of Equation 1 is obtained by replacing the correction factorj with 1.

For georiets/geocomposites, ‘max becomes very small and Equation 1 can be reduced to the
following (Ref. 4):

Eq. 3 qL
Emax ksinL3

McEnroe’s 93 (from Ref 3.)

If i?<1i4 (Ftg. 2)

t’m,=LS (RRS+R2S2)l!2 {[( 1 A —2R )( I 4d —2RSI1

I .1 —d—2.RS)i 1CIA

If R— 1/4 tFig. 2

TSR t 1 — 2RS1/ 1 — 2R

Xexpt_LR.4S— 1 l/[( i _.‘ Ji)( I 1R I U
IfR>114 tFi. 21

(5)

(fi)

exp{il!Bl.natf’[(2R5—j IBj

— l1)Bl. (ati 1[(JR —1 (7)

Tue parameters 11. t, and 13 used in above fonnulas are defined as

Rr1{ I Sil1 ft )

-l t I

Z
*[—-——7--ft Eq.2

;
qh

ktan2/3

Ic ‘,i I t104

Characteristic parameter, )idimensioetess)

t10)



I SUBJECT LEACHATE HEAD CALCULATIONS I

Job

No. 083-94322 Made By LFG Date 913/2009 I
GO1d] Ref. Proposed Checked ‘C4 Sheet of (I Permit Unit 16, Alvin, TX Reviewed

METHODS Cont.:

McEnroes 93 (from Ref 3.)

Inflow Rate. r

Fig. 2. Plireatic surfaces for different R values

2) The transmissivity of the geocomposite is reduced using the procedures presented in the
Geosynthetic Research Institute GC8- “Determination ol the Allowable Flow Rate in a
Drainage Geocomposite” (Ref. 1).

Geocomposite:
Measured Transmissivity (T-meas) =

Hydraulic Conductivity =

RF=RFcr X RFcc X RFbc =

where:

1 .OOE-04 m2/sec
1 .97E+00 cm/sec

5.21

(Ref. 2)

RFcr =

RFcc
RFbc =

1.7 Reduction Factor for Creep
1.75 ReducUon Factor for Chemical Clogging
1.75 Reduction Factor for Biological Clogging

Allowed Transmissivity (T-allowed) =

hydraulic conductivity K
conversion

Thickness of geonet =

1 .92E-05 m2lsec
1071.24 fflday

0.378 cm/sec
200 mils

T-allowed = T-meas/RF
Allowed Transmissivitylthickriess

1 i. +
R=y4

R<%

L. I
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SUBJECT LEACHATE HEAD CALCULATIONS

Job No. 083-94322 Made By LFG Date 9/3/2009
Go1dr Ref. Proposed Checked fp’i Sheet I I of‘‘A.ssocuites Permit Unit 16, Alvin, TX Reviewed ,‘?,c

CALCULATIONS:

See following worksheet for the following scenario:
1. One foot of sand drainage layer in the primary collection system on the floor.
2. Bi-axial 200 mu geocomposite layer in the primary collection system on the sidewalls.

CONCLUSIONS:

Using these materials the anticipated leachate head on the proposed primary leachate collection
system is less than 1 foot and less than the thickness of the drainage media, as well. Therefore the proposed
drainage layer will function properly.

Max. Leachate Head Max. Allowable
sideslopes 0.01 inches <0.2 in OK

floor 4.5 inches < 12 in OK

REFERENCES:

1- GRI Standard GC8 - Determination of the Allowable Flow Rate of a Drainage Geocomposite, Geosynthetic
Institute, April 17, 2001.

2- GSE 200-mil Geocomposite Product Specification, 2009.

3) Richardson, G. N., Giroud, J., Zhao, A., “Design of Lateral Drainage System for Landfills”, draft version, 2000.

4.) Richardson, G. N., Giroud, J., Zhao, A., “Lateral drainage design update- Part 1”, Designer’s Forum,
Geotechriical Fabrics Report. January/February 2002.

5) Qiari, Xuede; Donald Gray, and Robert M. Koerner, “Estimation of Maximum Liquid Head
over Landfill Barriers”, Journal of Geotechnicat and Geoenvironmental Engineering, ASCE,
May2004.



Leachate Head-On-Liner CaDcuation

FACILITY: Proposed Permit Unit 16, Alvin, TX Date8/27Id]

UNIT: Sheeçof L’ I
PRIMARY LEACHATE COLLECTION SYSTEM

Sicleslope using bi-axial 200-mu double sided geocomposite

Design Variables for input
Calculated Values

Units Units Notation
Slope to Pipe 0.4000 ft/ft 40.00% SI
Slope of Pipe 0.0000 ftift 0.00% S2

Combined Slope 0.4000 fllft 40.00% S
Slope Angle 0381 radians 21.80 degrees a

Geocomposite Thickness 200 mils 0.20 inches
Geocomposite Permeability 1.97 cm/sec T1.O E-4 sm/sec

Reduction/Safety Factor 5.21 RFcr, cc, bc
Geocompositee Permeability 0.38 cm/s 12,854 in/day K geotextile

Effective Permeability 3.78E-01 cm/s 12,854 in/day K avg.

Percolation Rate 983 gpad 0.0362 ipacl r

Max. Perp. Length to Pine
Adjusted Flow Length

51
51

feet
feet

614
614

inches
inches L

Predicted Leachate Head
Method Modeled Design

Giround 2000 0.00 inches < 0.2 inches OK

McEnroe’s 93 0.01 inches < 0.2 inches OK

R= 0.0000
A= 1.0000
B N/A

0.000 V maxR < 0.25 0.005 y max
N/A V max

R0.25 N/A ymax
N/A Ymax

R>0.25 N/A ymax



Leachate HeadOn-Lhier Cakuation

FACILITY: Proposed Permit Unit 16, Alvin, TX Date 8/27/09

UNIT: Sheet?jf

PRIMARY LEACHATE COLLECTION SYSTEM

Floor using 1 -foot of Sand Drainage Layer

Design Variables for input
Calculated Values

Units Units Notation
Slope to Pipe 0.0100 ft/ft 1.00% SI

Slope of Pipe 0.0100 ft/ft 1.00% S2
Combined Slope 0.0141 ft/ft 1.41% S

Slope Angle 0.014 radians 0.81 degrees a

Max. Perp. Length to Pipe 49 feet 588 inches
Adjusted Flow Length 69 feet 832 inches L

Sand Thickness 1.00 feet 12.0 inches
Permeability I .OOE-02 cm/sec 340 in/day K sand

Percolation Rate 983 gpad 0.0362 ipad r

effective Permeability 1 .OOE-02 cm/s 340 in/day K avg.

Predicted Leachate Head

Method Modeled Design

Giround 2000 4.5 inches 12 inches OK

McEnroe’s 93 4.0 inches 12 inches OK

R 0.5326
A = N/A
B 1.Uti32

N/A Ymax
R < 0.25

N/A y max

NIA Ymax
R0.25 N/A ymax

0.339 Y max
R> 0.25 3.984 y max

Note (1) Maximum length of accepting areas from one side of the chimney drain including sideslopes.



ATTACHMENT D

GEOTEXTILE FILTER PERMITTIVITY CALCULATIONS



.‘. Subject: Geotextile Filter Permittivity Calculations

Go1der Job No.: 083-94322 Made by: LFG Date: 9/312009

%Associates Ret: Proposed Checked: Sheet: of

Permit Unit 16, Alvin, TX Reviewed:

OBJECTIVE: Determine the required permeability of the geotextilefilter overlying the sand drainage layer,
the geotextile component of the geocoruposlte, and the geotextile around the leachate trench
aggregate.

GIVEN: The peak daily leachate generation rates are used for the calculations, i.e the geotextile
permeability is required to accommodate the peak daily leachate generation rate.

The maximum leachate impingement rate, for active life condition, was assumed based on
2008 leachate collection data for Unit 2 permitted cells. The data indicates a maximum
leachate rate of 131 cf/acre/day (see Leachate Generation Rate Calculation).

For final cover conditions, the maximum leachate generation rate was estimated using the
Hydrologic Evaluation of Landfill Performance (HELP) model.

CALCULATIONS: 1.) Renuired Permeability of the Geotextile Overlying the Sand Drainage Layer and the
geotextile conionent of the cieocon,poslte

The required permeability is calculated directly by converting the units of the leachate
generation rates (impingement rates) to centimeter per second.

2.) Recuired Permeability of the Geotextile Around the Leachate Trench Acicregate

The required permeability is calculated by assuming all flow to go through a 1-ft wide
geotextile at the top of the trench. This will be the most critical scenario.

The following equation applies to per unit foot of trench:

k * i * 1’ * V * L*1

where: k = required permeability of geotextile

hydraulic gradient = 1
maximum leachate impingement rate

L = maximum length of accepting areas from both sides of the
chimney drain

138 ft

Table 1. Required hydraulic conductivity of Geotextile Filter

F25Th



• Subject: Geotextile Filter Permittivity Calculations
Job No.: 083-94322 Made by: LFG Date: 9/3/2009

Visoctes Ref: Proposed Checked: pcV Sheet: Z of 3
Permit Unit 16, Alvin, TX Reviewed: SF

Note that the industry standard nonwoven geotextiles (see attached) have a permeability
ranging from 0.2 0.3 cm/sec. which is three orders of magnitude greater than the required
permeability in Table 1.

CONCLUSION: Standard nonwoven geotextiles meet the required design permeability as shown
in this calculation.

REFERENCE: 1.) GSE Nonwoven geotextile, Product Data Sheet, 2007.
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Prothct Data Sheet

656 STANDI’iRD PRODUCTS GSE Nonwovan Geotextiles

GSE Nonwoven Geotextiles is a family oF polypropylene. slople Fiber noriwoven, needlepunchad geotextiles.
Manufactured using an advanced manufacturing and quality system, these products ore the most uniform and consistent

nonwoven, needlepunched geolextile currently available in the indu5try. GSE combines a fiber selection and approval

system with in-line quality control and a state-oF-the-art laboratory to ensure that every roll shipped meets customer spec

ifications. The company has performed extensive performance testing to evaluate suitability ci its rionwovens for various

applications. GSE Nonwoven Geotextiles ore available in a range of weights to meet your specific proleci needs. These
product speciEicalions meet or exceed CR! GT12, CR1 CT 13 and MSHTO M288.

Product Specifications

TESTED PROPERTY TEST METhOD FREQUENCY NW4 NW6 NW8 NWW NW12 NW16

ProductCode GEO CEO CEO CEO CEO GEO
0408002 0608002 0800002 1008002 1208002 1608002

AASHTO M288 Class 3 2 1 >1 >>1 >>>1

Mass per Unit Area, azlyd’ (Wm’) ASTM D 5261 90,000 It’ 4 6 8 10 12 16
(135) (200) (270) (335) (405) (540)

Grab Tenuile Strength, lb (N) ASTM D 4632 90,000 It’ 120 170 220 260 320 390
(530) (755) (975) (1,155) (1,420) 11,735)

Grab Elongation, % ASTM 0 4632 90,000 it’ 50 50 50 50 50 50

Puncture Strength, lb (N) ASTM 0 4833 90,000111 60 90 120 165 190 240
(265) (395) (525) (725) (1135) (1,055)

Trapezoidal Tear Strength, lb (N) A5TM 0 4533 90,000 ft’ 50 70 95 100 125 150
(220) (3101 (420) 445) (555) (665)

Apparent Opening Size, Sieve No. (mm) ASTM 0 4751 540,000 It’ 70 70 80 100 100 100
(0212) (0.212) (0.100) (0.150) 10.150) (0.150)

Pemiittivity, eec’ ASTM 0 4491 540,000 It’ 1.50 1.50 1.50 1.20 0.80 0.70
Permeability, cnilsec ASTM 0 4491 540,000 6’ 0.22 0.30 0.30 0.30 0.29 0.27
Water Flow Rate, gpnsfft’ (I/minim’) ASTM 0 4491 540,000 ft1 120 110 110 85 60 50

(4,885) (4,480) (4,400) (3,460) (2,440) (2,035)
UV Resistance ASTM 0 4355 per 70 70 70 70 70 70
(% retained after 500 liouos) formulation
Roll Length”, ft(m) 600 600 600 300 300 300

(182) 1182) (182) ( 91) ( 91) (91)
Roll Width”, It (m) 15 15 15 15 15 15

(4.6) (4.6) (4.6) (4.6) (4.6) (4.6)
Roll Area, It’ (m’) 9,000 9,000 9,000 4,500 4,500 4,500

(836) 1 036) ( 036) (418) (418) (418)

NOTES:
• The proporty noises listed are ri weaker principal direction. All voluos listed are Minimum Average Roll Values (MARVI nocepi apparent opaning size in ens arid LIV

resislonce. Appercnl ripcnteg sIze (mm) is a Maximum Averagn Rail Voluo. IJV is a typical value.
• “Roll length: and widths hose a tolerance oF ±1%.

05037 NW Posaofa7
mi Tv!ormxllo,, Is Fmnidod te, ,ofn’ewa purpmm noly end ii en) Iniceded ceo ,ewmniy ee eemons.e. OSE n,n,mne no tlot,ilhy in soenoellon v,ic, memo et ible inimmolion. flnoee.dumk whir
oser0,owned, sim,dwd minimum quolit)’ owuronru proeoduens end ipociliaiiem.
GSE end other tmdwna,lun In lids ,icriuninnl we mTnIomd trudamiridno at GSE Unbi Todmaleijy, Inc. In Ui Untied hum: ond minnie InselOrl ccnmlflne.

North Anwrica EIii6rTedmolsgy, br. Friuston, 1xori 800.435.20118 281.413.8564 Fox: 261.230.6719
South Mierica &SELW,T’cthriaIgChfle&t. Sontioe, Gills 56.2.595.4200 Fox: 56.2.595.4190
Asia Pacific EUnirtethnobgyCnmnyUmniieif Eloii1kok,lliciland 661937.0891 Fox: 66.2.937.11091
Eurupe & Africa EL1rdngTethnxlxgyGinbll Hainhur,Geiman, 49.40.767420 Fat 49.40.7674231
Midrib Lust ElringTarhnolxgy4ljypl bite 6th of Odobe 0i ypi 20.2.828.0106 Fat 20.2.820.8889

www.gseworld.com



A1TACHMENT E
LEACHATE COLLECTION PIPE PERFORATION INFLOW CAPACITY

CALCULATIONS



T Subject: Leachate Collection Pipe Perforation Inflow Capacity Calculations
•‘

GoId
Job No.: 083-94322 Made by: LFG Date: 913/2009

Ref: Proposed Checked: PtM Sheet: ) of
Permit Unit 16, Alvin, TX Reviewed: ...

OBJECTIVE: Evaluate the leachate collection header pipe perforation design based on the maximum
anticipated leachate production at the site.

GIVEN: The proposed leachate collection header pipes are 6-inch dia. HOPE pipes.
The proposed perforation schedule is 3 rows at 6-inch spacing, staggered.

diameter of perforations= 3/8 inches

ASSUMPTIONS: The maximum leachate impingement rate was assumed based on 2008 leachate collection
data for permitted Unit 2 cells. The data indicates a total maximum leachate rate of 131
cf/acre/day (see Leachate Generation Rate Calculation).

Maximum leachate impingement
rate (q) 131 cf/acre/day

METHOD: 1. The maximum leachate flow rate per foot of pipe can be calculated using the following
equation:

where:
Qreq =

*L*1

Qreq = maximum leachate flow rate (ft3/sec)

(1)

q = maximum leachate impingement rate (ft3lft2/sec) based
on 2008 Unit 2 data.

L = maximum length of accepting areas from both sides of
the chimney drain (a conservative measurement
including sideslope and floor was considered).

= 138ft

I unit foot along the leachate header pipe (ft)

2. The inflow capacity per orifice can be calculated from the following equation:

CAv
where: Qb = inflow capacity per oiifice, 1t3/sec;

C discharge coefficient 0.62 for sharp edged orifices
A cross-sectional area of a perforation, ft2

(2)

v = limit leachate entrance velocity, ft/sec = 0.1 ft/sec (Driscoll, 1986)

3. The inflow capacity per foot of the leachate collection pipe can be calculated as follows:
Q = Qb*n (3)

where: inflow capacity per foot of the leachate coUectk

n = number of orifices per foot of

q4_AOcites



: Subject: Leachate Collection Pipe Perforation Inflow Capacity Calculations

,. ..
Job No.: 083-94322 Made by: LFG Date: 91312009

Ret: Proposed Checked: Sheet: of

Permit Unit 16, Alvin, TX Reviewed:

CALCULATION:
Maximum Leachate Generation Rate

Peak daily leachate impingement rate (max) = 131 ft3/acre/day

= 3.48E-08 ft3/ft2/sec
Max. leachate flow rate per foot of pipe (Eq.1) Qroq 4.80E-06 cfs

Pipe Perforation Inflow Capacity
Inflow rate per perforation (Eq. 2) Ob = 4.8E-05 cfs

Total perforations per foot of pipe (for conservative purposes,
only the bottom to rows are included) 2

Inflow rate per foot of pipe (Eq. 3) Qr, = 9.5E-05 cfs

Factor of Safety = Qin’Qmq 19.8 OK

CONCLUSION: The proposed leachate collection pipe perforations have adequate inflow capacity for
leachate collection and drainage.

REFERENCE: 1. Driscoll, F.G. (1986) “Groundwater and Wells,” Second Edition, Johnson Division,
St. Paul, MN, p997.



ATTACHMENT F

LEACHATE PIPE SIZING



.
Subject: Leachate Pipe Sizing
Job No.: 083-94322 Made by: LFG Date: 9/3/2009($&Jq, GO1dI Ref: Proposed Permit Checked: P’\ Sheet: of 7

sociates Unit 16, Alvin, TX Reviewed:p

OBJECTIVE: Determine the leachate collection header pipe size required to convey the maximum
anticipated leachate generated at the site.

GIVEN:
Minimum slope of Header Pipe = 1.00%

Approx. Maximum Contributing Area = 0.746 acres (all cells are the same size)

Maximum Daily Leachate Vol = 131 cf/acre/day

Note: The maximum teachate impingement rate was estimated based on 2008 site leachate
collection data for Permit Unit 2 cells. The data indicates a maximum leachate rate of 131
ct/acre/day (see Leachate Generation Rate Calculation).

METHOD: 1. Compare the maximum leachate generation rate to the capacity of the proposed leachate
collection header pipe.

2. Use Manning’s Equation to determine the pipe capacity:

= i±4 S1”2RhA = Flow Rate
n

Rh = Area = Hydraulic Radius
Wetted Perim. 4

= Area
4

Where,
n = Mannings Roughness number
S Slope
A Area
Q Pipe Flow Rate

ASSUMPTIONS: It was conservatively assumed that all leachate flow must enter the pipe: ignore the
capacity of the gravel.

CALCULATIONS:
Maximum Leachate Generation Rate

Peak daily leachate generation rate over largest contributing area 98 cf/day
Converting the peak daily• 0.001 cfs

Msociates inc,,
F-2570
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Subject: Leachate Pipe Sizing
Job No.: 083-94322 Made by: LFG Date: 9/3/2009

t dr Ref: Proposed Permit Checked: Pc2r Sheet: 2 of 2‘ssociates
‘ Unit 16, AMn, TX Reviewed: p

CALCULATIONS Cont.:

Pipe Capacity
Use Manning’s Equation to determine the pipe capacity.

For HDPE pipe, Manning’s n = 0.011 (Represents long-term conditions)

Wall Full Flow
Pipe CD Rating Thickness Pipe ID Capacity Factor of

(in)

________________

(in) (in) (cfs) Safety
6.625 SDR-17 HDPE 0.413 5.799 0.61 537
6.625 SDR-26 HDPE 0.270 6.085 0.69 610
6.625 SDR-32.5 HDPE 0.216 6.193 0.72 640

CONCLUSION: The capacity of a 6-in HDPE pipe SDR 17, SDR 26 or SDR 32.5, at the minimum
slope of approximate 1%, exceeds the peak leachate generation rate predicted for a
conservative estimate of the worst-case conditions. Therefore, a 6-in diameter
HDPE pipe SDR 17, SDR 26, or SDR 32.5 will be adequate for use as the leachate
collection header pipe. SDR 17 is the most commonly used for landfills in this area.

REFERENCE: 1.) ISCO Industries, HDPE Pipe Sizes, Product Specifications, 2009.



ATTACHMENT G

LEACHATE PIPE STRUCTURAL DESIGN



Evaluate the structural integrity of the proposed leachate collection pipes and upsiope riser pipes. The leachate pipes consist
of 6” diameter HDPE header pipe and 18” diameter HDPE upsiope riser pipe. The HDPE pipes were analyzed for SDR 17,
SDR 26 and SDR 32.5.

METHOD:

The performance of piping under load needs to be considered to verify that the LCS system will function as designed. Design
parameters considered in the analysis include:

• pipe material and properties;
• loading; and
• material (soil, gravel, etc.) surrounding the pipe.

Pipe Material and Properties:
Properties such as wall thickness, pipe stiffness, and modulus of elasticity were taken from manufacturer’s literature from
Plexco, Driscopipe and ISCO-Industries.

Loading:
The average waste density was assumed at 65 lb/cu. ft., and the madmum fill height was determined to be approximately 19
feet for the leachate collection pipes and for the upsiope risers. It is important to note that the pipe used in the leachate
collection system does not carry the entire load of the overlying waste. As a load is applied to the pipe, the pipe deflects
slightly, transferring the load to the bedding material, This phenomenon is referred to as “soil arching” (Gipson and
Deschamps, 1996). Research performed by Adams, Muindi, and Selig, documented in “Polyethylene Pipe under High Fill”
(1989), indicates that arching is a significant factor in high fills, and can reduce the vertical load acting on the pipe by 80% as
compared to the free-field overburden stress. These findings, which were based on a 95-foot high fill and pipes instrumented
with strain and earth pressure gauges, are widely accepted.

The calculations have conservatively assumed that no soil arching occurs.

Material Surrounding Pipe:
Based on the current design, the material surrounding the pipes will be clean gravel. Reference 5 presents a range of values on
the appropriate soil modulus for clean gravel of 1,000 to 3,000 psi: a value of 3,000 psi is chosen for a high degree of
compaction. This value is reasonable given that the gravel will be in a trench under relatively high loads and significantly
constrained.

CALCULATIONS / RESULTS:

Using standard pipe design calculation methods for flexible pipe found in literature and manufacturer’s guides, pipes were
checked under design loads for 3 potential failure modes: wall crushing, wall buckling, and ring deflection (see references
below). Factors of safety for crushing are computed by comparing the actual wall area to the wall area required to prevent
crushing. Factors of safety for buckling are computed by comparing the actual load to the critical load that would cause
buckling. For ring deflection, the predicted deflection is compared to manufacturer’s recommendations for acceptable
deflection.

See attached sheets for calculations.

OBJECTIVE:



6”-dia HDPE Header Pipe I 8”-dia Riser Sump Pipe
Pipe Structural Analyses

SDR 17 SDR26 SDR 32.5 SDR 17 SDR26 SDR 32.5

Wall Crushing Safety
14.6 9.3 7.4 13.5 8.7 6.9Factor

Wall Buckling Safety
13.9 7.3 5.2 12.9 6.8 4.9Factor

Pipe Deflection 0.68% 0.70% 0.70% 0.73% 0.75% 0.75%

Allowable pipe
50°’ 50° 5.0% 5,0% 5.0% 5.0%deflection

CONCLUSiONS:

Review of the results shows that the 6”-dia. and 18”-dja. HDPE pipes with SDR 17, SDR 26, and SDR 32.5 have satisfactory
factors of safety and acceptable deflection.

REFERENCES:

1. J.B. Goddard, Advanced Drainage Systems Technical Report 4.103, Plastic Pipe Design”, Columbus, OH, Dec.
1992.

2. AASI-ITO Section 18 “Soil Thermoplastic Pipe Interaction Systems”

3. Adams, Muindi, and Selig, “Polyethylene Pipe Under High Fill” TRB 1231, Washington. D.C., 1989 Analysis,
Design and Behavior of Underground Culverts

4. Wilson-Fahrny, Ragui F., and Koerner, Robert, “Finite Element Analysis of Plastic Pipe Behavior in Leachate
Collection and Removal Systems” Geosyntlietic Research Institute Report #12, June 1994.

5. Chevron Phillips Chemical Company LP, “Performance Pipe Engineering Manual”, March 2003.

6. Chevron Chemical Company, “Plexco Application Note No. 3”, October 1991.

7. Gipson, Allen H. Jr., and Deschamps, Jean-Guy, “Soil Box Able to Test 700-foot Heap Leach Heights,” 1996.

8. Xuede Qian, Robert M. Koerner and Donald H. Gray “Geotechnical Aspects ofLandfill Design and Construction”
Prentice Hall, New Jersy, 2002

A summary of the leachate pipe structural analyses are presented in Table 1.

Table 1. Pipe Strength and Deflection Calculation Results



‘ I SUBJECT: 6’ HDPE Pipe Structural Design I
I d2Go1der Job No.: 083-94322 Made by: LFG IDate: 8/26/2009

ILd’Assodates Ref: Proposed Permit Checked: ISheet: 3 of
Unit 16, Alvin, TX IReviewed: ..S’ I

PIPE STRENGTH AND STABILITY

HDPEPIPE Property SDRI7 SDR2B SDR32.5
Diameter = 6 6 6 inches (smooth wall HDPE pipes)

Wall Thickness = 0.413 0.270 0.216 inches (smooth wall HDPE pipes)
Outside Diameter = 6.625 6.625 6.625 inches (Smooth wall HDPE pipes)

OBJECTIVE: Determine the structural stability of the leachate collection pipe. The maximum
overburden pressure will be calculated and the pipe will be designed to withstand
the maximum load.

METHODOLOGY: The analysis determines the vertical loads acting on the pipe and will calculate the
stress induced at the top of the pipe. To be conservative, the often significant effect
of soil arching was neglected for this calculation. The pipe will be evaluated for wall
crushing, wall buckling, and ring deflection.

The deflection of the pipe will have negligible effect upon the flow area,

CALCULATIONS:

- Determine the overburden pressure on the pipe

Waste
Thickness 19 feet

Density = 65 pcf
Final Cover soil

Thickness 3.5 feet
Density= 110 pcI

Total Overburden Pressure = 1,620 psI
conversion = 11.3 psi

(no arching effects assumed)

- Apply perforation correction factor

A correction factor must be applied to the overburden stress to compensate for the perforations of the pipe.
The following equation calculates the design stress (PD) that the pipe must be able to withstand.

P0 = Po * 12/(12 - n*d)

where: P0 = design stress, psi

P0 = overburden stress, psi

ii number of perforated holes per row per foot of pipe (Reference 8). For
conservative purposes, the total numbers of perforations above and below the
pipe spring line are compared and the greater number is used for analysis.

d diameter of perforated holes on the pipe, inch

Diameter of perforations (d) 0.375 inch

Number of holes/foot of pipe (n) 4 (max)
P0= 11.3 psi
P0 12.9 psI



I I SUBJECT: 6” HOPE Pipe Structural Design I
iGo1der Job No.: 083-94322 jMade by: LFG IDate: 8126/2009

j VAssociates Ref: Proposed Permit lChecked Sheet: t) of
Unit 16, Alvin, TX IRoviewed: $

CALCULATIONS Cont:

Crushing Analysis
- Determine compressive stress on pipe (Ref. 5):

= (SDR -1 )/2P

SA = actual compressive stress, psi
SDR = standard dimension ratio of pipe
P0 = Pr = external (overburden) design pressure, psi

SDR 5A (psi) psi
17 102.9
26 160.7

32.5 202.5

-Determine Factor of Safety against wall crushing:

= 1500 PSlISA, where 1500 psi is the compressive yield strength ot Uriscopipe.
SDR FS
17 14.6 OK
26 9.3 OK

32.5 7.4 OK

Buckling Analysis
- Determine maximum load before wall buckling will occur (Ref. 5):

= 2.32(E)/SDR’3

= Critical Collapse Differential Pressure

E = stress and time dependent tensile modulus of elasticity = 35,000
(approximate), Ref. 5.

SDR P (psi)
17 16.53
26 4.62

32.5 2.37

cb 0.8[EPC]A0.5

= Soil Modulus (psi) (Ref. 5) = 3000 psi

SDR cb (psi) Safety Factor (Pcb!Po)
17 178.14 13.9 OK
26 94.18 7.3 OK

32.5 67.39 5.2 OK

Ring Deflection Analysis
- Determine maximum pipe deflection using modified Iowa Eqn. (Ref. 4)

dXID = DLkP/[(El/r)+(0.061 E’)IJ’lOO%

PS 6.7El/r3

dXID D1*[k*PI[(PSI6.7)+(0.061 E)fl*1 00%



. SUBJECT: 6 HOPE Pipe Stwctural Design

‘‘‘Gokler Job No.: 083-94322 Made by: LFG Date: 8/26/2009

4Associates Ref. Proposed Permit Checked: /‘‘ Sheet:,5 of
Unit 16, Alvin, TX Reviewed: -/,(

CALCULATIONS Cont:

Ring Deflection Analysis Cont.

SOR 17 26 32.5
DL= Deflection lag factor(1.O from Ref. 4, p.12) 1.0 1.0 1.0
k bedding constant (from Ref. 4, p.15) 0.1 0.1 0.1
r = pipe radius in inches 3 3 3 in
D = pipe diameter in inches 6.625 6.625 6.625 in
E = modulus of elasticity of pipe material, psi 35000 35000 35000 psi

moment of inertia of pipe wall per unit length (t311 2) 0.0059 0.0016 0.0008 in4/in
F = modulus of soil reaction, assumed (Ref 5) = 3000 3000 3000 pSi
PS pipe stiffness in Iblin/in 45.9 12.0 6.0 psi
P = design load per unit area of pipe, psi 12.9 12.9 12.9 lb/in

Allowable Deflection
SDR dXID (Ref. 5)
17 0.68% 5.0% OK
26 0.70% 5.0% OK

32.5 0.70% 5.0% OK

CONCLUSION: The HOPE pipe will be able to withstand the proposed overburden loads under the waste
material. The following safety factors were computed for the leachate collection pipe:

6” diameter HOPE Pipe: SDR 17 SDR 26 SDR 32.5

Wall Crushing Safety Factor: 14.6 9.3 7.4 OK

Wall Buckling Safety Factor: 13.9 7.3 5.2 OK

Pipe Deflection: 0.68% 0.70% 0.70% OK

Allowable Deflection (Ref. 5): 5% 5% 5%



,. SUBJECT: 18” HDPE Upsiopa Riser Pipe Structural Design

1EI
Job No.: 083-94322 Made by: LFG Date: 8/26/2009

AsjcItes Ref: Proposed Permit Checked: PM Sheet: of
Unit 16, AMn, TX Reviewed: -.S&

PIPE STRENGTH AND STABILITY

HDPE PIPE Property SDR 17 SDR 26 SDR 32.5
Diameter = 18 18 18 inches (smooth wall HDPE pipes)

Wall Thickness = 1.123 0.734 0.587 inches (smooth wall HDPE pipes)
Outside Diameter = 18 18 18 inches (smooth wall HDPE pipes)

OBJECTIVE: Determine the structural stability of the leachate collection pipe. The maximum
overburden pressure will be calculated and the pipe will be designed to withstand
the maximum load.

METHODOLOGY: The analysis determines the vertical loads acting on the pipe and will calculate the
stress induced at the top of the pipe. To be conservative, the often significant effect
of soil arching was neglected for this calculation. The pipe will be evaluated for wall
crushing, wall buckling, and ring deflection.

The deflection of the pipe will have negligible effect upon the flow area.

CALCULATIONS:

- Determine the overburden pressure on the pipe

Waste
Thickness= 19 feet

Density = 65 pcI
Final Cover soil

Thickness = 3.5 feet
Density = 110 pcf

Total Overburden Pressure 1,620 psI
conversion = 11.3 psi

(no arching effects assumed)

- Apply perforation correction factor

A correction factor must be applied to the overburden stress to compensate for the perforations of the pipe.
The following equation calculates the design stress (PD) that the pipe must be able to withstand.

= Po * 12/(12 - n*d)

where: P0 = design stress, psi
P0 = overburden stress, psi

n = number of perforated holes per row per foot of pipe (Reference 8). For
conservative purposes, the total numbers of perforations above and below the
pipe spring line are compared and the greater number is used for analysis.

d = diameter of perforated holes on the pipe, inch

Diameter of perforations (d) = 0.375 inch

Number of holes/loot of pipe (n) 6 (max)
Po= 11.3 psi
P0= 13.8 psi



I I SUBJECT: 18” HDPE Upslope Riser Pipe Structural Design I
I Job No.: 083-94322 Made by: LFG Date: 8126/2009 I
V’Associates Ref: Proposed Permit Checked: Sheet: 7 of

Unit 16, Alvin, TX Reviewed: I

CALCULATIONS Cont:

Crushing Analysis
- Determine compressive stress on pipe (Ref. 5):

SA = (SDR -l)12PT

SA = acWal compressive stress, psi
SDR = standard dimension ratio of pipe
P0 = PT = external (overburden) design pressure, psi

SDR 5A (psi) psi
17 110.8
26 173.1

32.5 218.1

-Determine Factor of Safety against wall crushing:

I-S = 1500 PSI/SA, where 1500 psi is the compressive yield strength at Uriscopipe.

SDR FS
17 14 OK
26 9 OK

32.5 7 OK

Buckling Analysis
- Determine maximum load before wall buckling will occur (Ref. 5):

= 2.32(E)ISDR”3

= Critical Collapse Differential Pressure

E = stress and time dependent tensile modulus of elasticity 35,000
(approximate) , Ref. 5.

SDR P(psi)
17 16.53
26 4.62

32.5 2.37

cb = 0.8[E’PC]A0.5

E’ = Soil Modulus (psi) (Ref. 5) = 3000 psi

SDR b (psi) Safety Factor (PbIPn)
17 178.14 13 OK
26 94.18 7 OK

32.5 67.39 5 OK

Ring Deflection Analysis
- Determine maximum pipe deflection using modified Iowa Eqn. (Ref. 4)

ctX/D = DLkP/[(EI/r3)+(0.061 E’)]]lOO%

PS = 6.7E1/r3

dXJD =D1.[k*P/[(PSI6.7)÷(0061 E’)]]’i 00%
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SUBJECT: 18” HDPE Upsiope Riser Pipe Structural Design

‘C d Job No.: 083-94322 Made by: LFG Date: 8/2612009

VAscltes Ref: Proposed Permit Checked: f’c’4 Sheet: of
Unit 16, Alvin, TX Reviewed: .,,c

CALCULATIONS Cont:

Ring Deflection Analysis Cont.

SDR 17 26 32.5
DL = Deflection lag factor (1.0 from Ref. 4, p.12) 1.0 1.0 1.0
k bedding constant (from Ref. 4, p.15) 0.1 0.1 0.1
r = pipe radius in inches 9 9 9 in
0 = pipe diameter in inches 18 18 18 in
E modulus of elasticity of pipe material, psi 35000 35000 35000 psi
I = moment of inertia of pipe wall per unit length (t3I12) 0.1180 0.0330 0.0169 in4/in
E’ = modulus of soil reaction, assumed (Ref 5) 3000 3000 3000 psi
PS = pipe stiffness in lb/in/in 46.1 12.0 6.0 psi
P design load per unit area of pipe, psi 13.8 13.8 13.8 lb/in

Allowable Deflection
SDR dXID (Ref. 5)
17 0.73% 5.0% OK
26 0.75% 5.0% OK

32.5 0.75% 5.0% OK

CONCLUSION: The HOPE pipe will be able to withstand the proposed overburden loads under the waste
material. The following safety factors were computed for the leachate collection pipe:

18” diameter HDPE Pipe: SDR 17 SDR 26 SDR 32.5

Wall Crushing Safety Factor: 13.5 8.7 6.9 OK

Wall Buckling Safety Factor: 12.9 6.8 4.9 OK

Pipe DeflectIon: 0.73% 0.75% 0.75% OK

Allowable Deflection (Ref. 5): 5% 5% 5%



ATTACHMENT H

SUMP VOLUME CALCULATION
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Subject: Sumps Volume Calculation

jL-1 . Job No.: 083-94322 Made by: LFG Date: 9/3/2009
(( Lo1çr Ref: Proposed Checked: €EV Sheet: of 3

Permit Unit 18, Alvin, TX Reviewed:

OBJECTIVE:

GEOMETRY:

I) Calculate the volume of the primary & secondary leachate collection system sump.
II) Determine the minimum time to fill the primary sump.

GIVEN:

METHODOLOGY:

Plan view of the unman, and secondary leachate collection system sums

1) 3H:IH and 2.5H:IH sideslopes in sump,
2) Sump gravel porosity = 0.3 (Ref. 1).
3) Sump depth = 2 ft
4) The maximum leachate impingement rate was assumed based on 2008 site

records of leachate generation rate for permitted cells. Data evaluation indicates a
maximum leachate rate of 131 cf/acre/day (see Leachate Generation Rate
Calculation).

1.) The effective storage volume of the sumps is estimated as the volume of frustum of pyramid
using the following equation:

Frustrum of Pyramid

V=

where,

D* (A1 ÷ A2 + (A1*A2)h12)

3

A1 = area at base of sump
A2 = area at top of sump
D = depth of sump

Base dimensions Top dimensions

if,

,•1

1;—,% .-

U? REID MATTHEWS H

oiderAssociats ne.
F-2578



.
Subject: Sumps Volume Calculation

jj Job No.: 083-94322 Made by: LFG Date: 9/3/2009
o1(Ir Ref: Proposed Checked: CE- Sheet: 2 of 3’

Permit Unit 16, Alvin, TX Reviewed:

I) Sumps Effective Volume

Primary leachate collection system sump

A1 = (7.5 ft * 5 ft) ÷ (2.5 ft * 6.3 ft) + (5ff * 6.3 ft)*1/2

A1 69.0 ft2

A2 = (145ft* 16 ft)÷(4.5ft*6,3ft)÷(5ft*6.3ft)*1/2

A2= 276.1 ft2

D= 2 ft

Total Volume Effective (Void) Volume
:3 :3(ft ) (ft) gallons

322 97 723

The primary sump has a volume (capacity) of 97 cubic feet or 723 gallons.

Secondary leachate collection system sump

Total Volume Effective (Void) Volume
.3 .3(ft ) (ft) gallons

247 74 554

The secondary sump has a volume (capacity) of 74 cubic feet or 554 gallons.

II) Time to Fill Sump

Conservatively, the maximum leachate generation rate was assumed as 131 cf/acre/day.

The maximum leachate generation rate is:

max = 131 ft”Iacre/day

maximum cell size (all cell are the same size) = 0.746 acres

maximum flow rate into sump 731 gal/day
= 0.5 gpm

Assuming 9 inches of leachate remains at the base of the sump, the remaining void
volume in the sump is =

543 gal

The time required to fill the sump when 9 inches of leachate remains at the sump base
= 1069.0 minutes
= 17.8 hr

CALCULATION:



.
Subject: Sumps Volume Calculation
Job No.: 083-94322 Made by: LEG Date: 9/3/2009

Go1dr Ref: Proposed Checked: C.øt Sheet: 3 of 3‘,Associates Permit Unit 16, Alvin, TX Reviewed: .4

CONCLUSION: Each primary leachate collection sump will have a total capacity of approximately 723 gallons.
Under the maximum, i.e. peak daily leachate generation rate, the empty sump will be filled to the
crest in approximately 18 hours.

Each secondary leachate collection sump will have a total capacity of approximately 554 gallons.
The sumps are designed to be used in conjunction with a pumping schedule necessary to
maintain less than 1-ft of head on the liner.

REFERENCE: Freeze, R.A. and Cherry, J.A. (1979). Groundwater. Prentice Hall, 604 p.
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SURFACE WATER DRAINAGE ANALYSES
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lob 083-94322

Date 9/17/2009

Sheet 1 of3(

OBJECTIVE:
Size perimeter channels and culverts to convey storniwater flows resulting from the 100-year, 24-hour design
storm event on the proposed Permit Unit 16 Landfill (South Landfill). Design channels to discharge into New
Bayou on the west side ofPermit Unit 2.

METHOD:
Subbasins are delineated based on proposed landfill conceptual plans. Kinematic Wave methodology along
with SCS Curve Number method is used to model the landfill subbasins in HEC-NMS (USACE, 2008).
Parameters including subbasin area, loss parameter, plane geometry, and routing information are input into
REC-HMS to develop peak flows for the Landfill. Manning’s n and overland flow roughness values used in
calculating subbasin travel times are presented in Attachment A. Hydrologic muting paths are developed
based on subbasin delineation and proposed flow paths. Muskingum-Cunge method used to route subbasin
runoff through perimeter channels. Channel sizing is performed using a spreadsheet that solves for normal
depth using manning’s equation. Culvert sizing is performed using HY8 culvert sizing software (FI-IWA,
2009).

Due to the small total area, peak flows from the HEC-HMS model are compared with peak flows calculated
using the rational method. The Brazoiia County Drainage Criteria Manual (Klotz, 2003) is used to calculate
times of concentration, rainfall intensity, runoff coefficients, and peak flows for the rational method.

DATA AND ASSUMPTIONS:
100-year, 24-hour precipitation depth: 13.48 inches (TXDOT, 2009)
The rainfall hyetograph assumed an SCS Type ifi storm distribution.
Kinematic wave overland flow rouahness values (See Attachment A):

Average Grass Cover Dirt Roads

0.3 0.1

Manning’s roughness coefficient for channel lining:
Channel Lining Manning’s n for Manning’s n for

Stability Capacity
Grass 0.030 0.033

• All channels designed with a minimum of 0.5 foot freeboard.
• Maximum velocity for grass-lined channels is 5 feet per second.
• Culvert sizing calculations assumed smooth-wall HDPE pipes

headwall entrances (See Figure 3).
• Rational method runoff coefficients are shown in Attachment E.

Subject Ascend Chocolate
Bayou Plant

Proposed Permit Unit 16 Landfill

Conceptual Hydrology and
Hydraulics

a

C

SCS Curve Number rationale (SCS. 1986:
Grassy Areas Dirt Roads

— Impervious Areas
(Meadow, HSG D.) (HSG D)

78 89 98

3odeA socae
F2578

)OVOB5 on-94m H&H Cak-RAIdo
Golder Associates
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CALCULATIONS:

CONCLUSIONS/RESULTS:

Su*ct Ascend Chocolate
Bayou Plant

Proposed Permit Unit 16 Landilll

Conceptual Hydrology and
Hydraulics

Figure 1 presents the subbasin delineations. A routing schematic displaying the routing flow paths is presented
as Figure 2 and is included in the attached HEC-flMS output (Attachment B). Table 1 presents the area-
weighted curve number calculations for each basin as well as NRCS runoff volumes for each. Table 2 presents
area-weighted curve number calculations for each kinematic wave flow plane. The NRCS soil survey
information used in determining curve numbers is presented as Attachment C. Table 3 shows the Kinematic
Wave transform parameters for each subbasin. Table 4 includes a summary of the HEC-HMS model output.
The “Time of Peak” column in Table 4 represents a hypothetical future rainfall event. The actual date is
unimportant, but the time is provided in the HEC-HMS model output for the purpose of companug the lag
between the peaks of the various hydrographs. Table 5 provides channel geometry and flow information for
the landfill perimeter channels. HY8 culvert sizing output files are presented in Attachment D. Rational
method peak flow calculations are included in Attachment E

All perimeter channels are trapezoidal channels with varying widths and depths (Table 5). Road crossings
were designed with HDPE culverts as shown in the table below (Refer to Attachment D):

Culvert Crossing]]) Pipe Dia. (inches) No. of Culverts Length (ft) Slope (ft/fl) Depth of Cover (fi)

P1 36 3 60 0,003 2
P2 36 2 60 0.003 2

Culverts manufactured from materials with similar hydraulic performance may be substituted.

The calculated rational method peak flows are 20 to 35 percent smaller than the corresponding peak flows
from the HEC-HMS model (Refer to Attachment E).

REFERENCES:
HEC-HMS Hydrologic Modeling System [computer software] October 2008 US Army Corps of Engineers

Version 3.3.0

Klot.z Associates. 2003. Final Brazoria County Drainage Criteria Manual. Kiotz Associates Project No.
25906, November 2003.

Natural Resources Conservation Service (NRCS). 2006. Soil Survey of Areas near Solutia Landfill. Provided
by the National Cooperative Soil Survey (NCSS). Version? May 28, 2008. Available Online:
flp://websoilsurvey.nrcs.usda.gov/app/

Texas Department of Transportation (TXDOT). 2009. Hydraulic Design Manual. March 2009.

U.S. Federal Highway Administration (FHWA). 2009. HY8 - Culverts Version 7.2 FHWA Culvert Analysis.
Washington, DC. : FIA Office ofTechnologyApplications.

U. S. Soil Conservation Service (USSCS). 1986. Urban Hydrologyfor Small Watersheds, 2nd edition (USSCS
Technical Release Number 55). Washington D.C.: United States Department of Agriculture.

XCUOBSO5I-943fl Søhn5u Wit&S,IuI_ H&N Cak.R,VAL dcc
Golder Associates



T
A

B
L

E
I

S
U

B
B

A
S

I
N

S
U

M
M

A
R

Y
T

A
B

L
E

P
ag

e
1

of
I

G
ol

de
r

A
ss

o
ci

at
es

I
D

at
e4

91
17

10
9

L
B

)t
IM

B
R

I
c
i
i
e
i
:
f
r
r
‘
/
j

I
A

p
p
rv

d
:(

4
’
.4

I

A
sc

en
d

P
er

m
it

U
nI

t
16

L
an

df
il

l
O

ra
zo

ti
a

C
ou

nt
y,

T
ex

as
P

ro
je

ct
N

um
be

r:
08

3-
94

32
2

D
ea

la
n

St
or

m
18

0
-Y

ea
r

R
ec

ur
re

nc
e

In
te

rw
al

I
-

-

-
2-

Y
ea

r -
10

0
-Y

ea
r

S
to

rm
D

ur
at

io
n

D
ep

th
D

ep
th

St
or

m
I

(h
ou

rs
)

(i
nc

he
s)

(i
nc

he
s)

D
Is

tr
Ib

ut
Io

n
[

24
5.

05
13

.4
8

Iii

C
N

”7
8

C
N

”9
8

C
N

8
9

G
re

as
y

A
re

as
Su

bb
as

in
Su

bb
as

ln
Su

bb
as

in
(M

ea
do

w
-

Im
pe

rv
io

us
(R

oo
fs

,
D

irt
R

oa
ds

C
om

po
si

te
-

U
ni

tR
un

of
f

R
un

of
f

R
un

of
f

A
re

a
A

re
a

A
re

a
H

SG
0)

O
pe

n
W

at
er

)
(I

4S
G

0)
SC

S
C

ur
ve

10
V

ol
um

e
V

ol
um

e
Su

bb
as

in
ID

(i
t

2)
(a

cr
es

)
(s

q
m

ile
)

(a
cr

es
)

(a
cr

es
)

(a
cr

es
)

N
o.

C
N

(I
n)

(a
c-

fl)
(f

I)
P1

-C
3.

59
0.

00
56

3.
05

0.
54

C
N

8
1

2.
35

11
.0

2
3.

30
14

3.
55

4
P’

t-E
45

,2
1.

04
0.

00
16

0.
75

0.
18

0.
13

C
N

=
82

2.
20

11
.1

6
0.

97
42

.1
03

P1
-N

11
3,

55
2.

61
0.

00
41

22
2

0.
27

0.
12

C
N

—
81

2.
35

11
.0

2
2.

39
10

4.
31

1
P1

-S
12

9,
09

2.
96

0.
00

46
2.

22
0.

28
0.

48
C

N
8

2
2.

20
11

.1
6

2.
76

12
0,

07
8

P1
-W

1.
09

0.
00

17
0.

06
0.

13
C

N
=

79
2.

66
10

.7
4

0.
98

42
.6

52
P2

-C
62

,1
1.

43
0.

00
22

1.
43

C
N

7
6

2.
62

10
,6

0
1.

28
54

,9
08

P2
-B

50
,2

54
1.

15
0.

00
18

—
0
.9

0
0.

26
C

N
8
0

2.
50

10
.8

8
1.

05
45

,5
80

P2
-N

48
,7

1.
12

0.
00

17
LO

T
0

.0
5

_
,,
,

C
N

=
78

2.
82

10
.6

0
0.

99
43

,0
24

P2
-S

,
1

1.
36

0.
00

21
1.

08
0.

26
C

N
=

80
2.

50
10

.8
8

1.
23

53
.6

31
P2

.W
1.

04
0.

00
18

0.
91

0.
13

C
N

=
79

2.
88

10
.7

4
0.

93
40

.6
15

E.
D

IT
20

1,
1

4.
83

0.
00

72
3.

86
0.

29
0.

48
C

N
=

80
2.

50
10

.8
8

4.
20

18
2,

97
8

W
.D

IT
7.

69
0.

01
20

5.
85

0.
81

1.
01

C
N

=
82

2.
20

11
.1

8
7.

15
31

1,
59

0
T

ot
al

:
1,

29
4,

15
9

29
.7

1
0.

04
64

27
.2

8
1,

18
5.

82
6

J
a
J
o
a
s
io

8
-
5
4

S
or

.,
S

u
,W

et
e.

iA
o
o
en

d
H

&
H

4
.1

O
R

ev
A

4
et

J.
re

$
tj

h
m

91
17

12
00

9



TABLE 2
KINEMATIC WAVE PLANE SUBBASIN SUMMARY TABLE

Ascend Permit Unit ‘16 Landfill

__________________

Brazoria County. Texas Date: 9117109
Project Number: 083-94322 By: MBR

Chkd: 1 9/1
Apprvd: I

(iV\

CN78 CN=96 CN=89
GrassyAreas

(Meadow - ImperviOus (Roofs, Dltt Roads Composite
Plane Plane Area HSG 0) Open Water) (HSG 0) SCS Curve

Subbesin ID (It’) (acres) (acres) (acres) (acres) No.
P1-C(Planel) ,9 1.79 1.52 0.27 CN81
P1-C (Plane 2) 78.357 1.80 1.53 0.27 ON = 81
P1-E(Planel) 15.4 0.35 0.22 0.13 CN 82
P1-E(Piane2) 29.635 0.68 0.53 0.18 CN83
Pl-N(Planel) .007 1.40 128 0.12 CN=79
P1.N(PIane2) 52544 1.21 0.94 027 CN’82
P1-S (Plane 1) 60888 1.40 0.92 0.48 CN 82
P1-S (Plane 2) 68.20 1.57 1.30 0.26 CN=81
P1-W(PIanel) 17.42 0.40 0.27 0.13 CN82
P1-W(Plane2) 30.220 0.69 0.69 CN78
P2.C(Planel) 31. 0.71 0.71 CN78
P2-C (Plane 2) 0.71 0.71 CN = 78
P2-E (Plane 1) 25-8 0.59 0.34 026 CN = 83
P2-E(PLane2) 24, 0.56 0.58 CN=78
P2-N (Plane 1) 32,6 0.75 0.70 0.05 CN = 79
P2-N (Plane 2) 16.0 0.37 0.37 CN = 78
P2-S (Plane 1) 32,6 0.75 0.47 0.28 CN = 82
P2-S (Plane 2) 26.5 4 0.61 0.61 CN = 78
P2-W (Plane 1) 15.2 1 0.35 0.22 0.13 CN 82
P2-W (Plane 2) 30. 0.69 0.69 ON 78
E.DIT(PIanel) 103. 2.38 1.75 0.15 0,46 CN81
EDfl’(Plane2) “02 2.25 2.11 ILlS 0N79
W.DJT (Plane 1) .....29 4.98 3.56 0.41 1.01 CN 82
W.DIT (Plane 2)_ 118-05 2.71 2.30 0.41 CN = $1

Total: 1.895.047 43.50 43.50

Page 1 oIl
JO8JO6SlO83-843 SuUel5wmaaMscend H&I1 va.10 Rev A’fletMBR.ztsm Golder Assoclatea 911712009
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Time of concentration and Mannings roughness coefficients
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Attachment A
Time of Concentration and Mannings Flow Coefficients

Channel Flow Velocity (Mannings Velocity)
Where: v = velocity (fps): n = rouqhness ri,Affl=nI’ Ph = Hydrauric Radius (it), S = slope Iftjft)

Mannings n Mannings n Maximum Maximum
Uning Type for Pepth for Velocity Material Velocity Sheer Sfresa

A 0.026 0.028 ACB 25
C 0.024 0.022 CSP 50
E 0.025 0.022 Earth-lined 3
G 0,035 0.030 Gmss-Ilried 5
I 0.017 0.013 Ductile Iron 50
P 0.012 0.009 Plastic 25
R 0.040 0.035 Riprap ‘ 16
‘1 0.035 0.030 Turf ReinI. 10 1,5
Z 0.080 0.005 Other 25

Overland Flow Resistance Factors (Kinematic Wave)

From: HEC-1 Flood Hydrograph Package User’s Manual, USAGE, 1998.

1 of 1
Goider Associates Inc

V = 1.491n RhS”

Tbbk 3.3

N

AqkCcan 005-0.15 a
0.10 c

IG-0.0I2 I
CosI.ITl1ge.1cRáàac 05 .I, I
C ‘fliWe - With I.iI.c 0.16 - 0,22 1

0.1$ .0.12 b
WdR CaD -0.15 I

FahDi*I.WithR1duc 030-0.30 1
IOolW. t’lo Rx 0.04 0.10 1

0,07 • 0.17 I
Pie 7I (60400 p 0.17 . 0.47 1

0.09-0,24 I
0.05-0.25 I

0.053-0.13
i’&Pwâ 0.10-020 I

Peer ckee Caiu 1$ O4,rady 1cujb 0.30 c

020
CA c

0er 7,af 017 . 0.10
0.11 ..Q30 d
0.30 .0.40 d

0a 9isL0y • FggL CA

L.qcid a) Ibky 97S)b)big,omQ9a6),.e) H ,r(I943) d) I946).e)Raee exi
(1972). I) Wpcdhiier(1973) (SeriHJei 1915)

.fPWCotIcC ihi krqee die1 ibw 0.01 - 0.016

.J08JOBO03-94322 S aSuiiWaoMecend H&K v41 I Rev MbIMBRxism 9/17/2009



rq/

ATfACHMENT B

HEC-HMS Model Parameters

Golder Associates
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ATTACHMIiNT C

NRCS Sofl Survey Map

Golder Associates
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USDA Natural Resoujtes
Conservation Service

Hydrologic Soil Group—Brazoria County, Texas
(Hydraulic Soil Group Map - Solutia)
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u /c
Hydrologic Soil Group—Brazona County, Texas Hydraulic Soil Group Map - Solutla

Hydrologic Soil Group

Hydrologic Soil Group— Summaly by Map Unit— erazorla County, Texas

Map unit symbol Map unit name Rating Acres In AOl Percent of AOl
S BacIlif day, Otol percent 0 57.9 100.0%

elopes

Totals for Area of Interest 57.5 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (AID, BID, and C/D), The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained orwell drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group I). Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very stow rate of water transmission.

If a soil is assigned to a dual hydrologic group (AID, BID, or CII)), the first letter Is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff. None Specified

Tie-break Rule: Lower

J Natural Resources Web Soil Survey 6!1320O8Conservation Service National Cooperative Soil Survey Pope 3 of 3
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HY8 Culvert Analysis Output
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HY-8 Culvert Analysis Report
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Culvert Performance Curve Plot: Culvert P1

Perforniance Curve
Cnlvcrt Culvcrt P1

Inlet Control Elev Outlet Control Elev
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Water Surface Profile Plot for Culvert: Culvert P1

Crossing - Crossing P1, Design Discharge - 112.8 cfs
- Culvert - Culvert P1, Culvert Discharge - 112.8 cfs

13-

12- r v

—I

____

cli-: —.o

___

——
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-10 0 10 20 30 40
Station (It)

Site Data - Culvert P1

Site Data Option: Culverl Invert Data
Inlet Station: 0.00 ft

Inlet Elevation: 8.20 ft

Outlet StatIon: 35.00 ft

Outlet Elevation: 8.10 ft

Number of Barrels: 3

Culvert Data Summary - Culvert P1

Barrel Shape: Circular

Barrel Diameter: 3.00 ft

Barrel Material: Smooth HDPE

Embedment: 0.00 in

Barrel Manning’s n: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Square Edge with Headwall
Inlet Depression: None
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Culvert Performance Curve Plot: Culvert P2

Performance Curve
Culveit Culvert P2

Inlet Control EIev OuUet Control EIev

Tot( Dcharge (cfs)



Water Surface Profile Plot for Culvert: Culvert P2

Crossing - Crossing P2, Design Discharge - 59.7 cfs
Culvert - Culvert P2, Culvert Discharge - 59.7 cfs

Site Data - Culvert P2

Site Data Option: Culvert Invert Data

Inlet Station: 0.00 ft

Inlet Elevation: 8.20 ft

Outlet Station: 35.00 ft

Outlet Elevation: 8.10 ft

Number of Barrels: 2

Culvert Data Summary - Culvert P2

Barrel Shape: Circular

Barrel Diameter: 3.00 ft

Barrel Material: Smooth HDPE

Embedment: 0.00 in
Barrel Mannings ii: 0.0120

Inlet Type: Conventional

Inlet Edge Condition: Square Edge with 1-feadwall
Inlet Depression: None
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Ascend PermIt Unit 18 Landfill
Brazoria County, Texas
Project Number: 083-94322

P2-E(soutn) P2-S

TABLE E2
SUBBASIN PEAK FLOW TABLE - RATIONAL METHOD

Channel Channel Assumed Charinet
Overland Flow Roughness Bottom Channel Side
Coefficients: m (n) Width Depth Slope

Zj — 0.03 12 1.5 2 3.08 0.7
A 025311.996 2.82 0.4

16 1.9 3.62 02

14 2 182 21)

30
34-
10
10 -

10
10

D.ta:( 9117109

YiTAC
Chkd:

Apprvd:

....,..c Channel
Boliom Channel Side
Width Depth Slope

(1) Overland flow coefficients from the Brazorla County DraInage Manual e shown Ws ATTACHMENT F, following this 1.51..

Peak Flow Comparison - Rational Method
viHEC-HI IS

___

I
U100 Haaw
from Meth

Reach HEC-HMS Peak Flow
Designation (di) (cli) Roe es 11. cd H Flaw

-PlC 66.6 44.9 67%
-PIN 112.7 79.4 70%
-EL... 302 22.7 75%
-P1 10.9 82 75%
-PINW 23.9 16.3 68%
-PiNE 23.9 17.3 72%
-PlOW 18.45 11.9 65%

R-P1CE 18.46 14.3 78%
R-PISW 15.1 10.6 70%

-P1SE 15.1 11.9 79%
R-PIOUT 112.7 79.4 70%

-P1W 10.9 7.7 70%
R-P2C 14.3 9.5 66%
R-P2N 20.7 13.9 67%

-P2S 13.7 10.2 74%
-P2EA 19.8 13.2 67%

R-P2EB 40 26.8 67%
-P2EC 59.7 39.8 67%
P2W 10.4 7.4 71%

East DItch 93.4 62.1 66%
West Duo 206.1 151.7 74%

Go(der Associates
Page 1 of 2

Design Storm:
I,,il....,,.. Travel Time:

Subbasin ID

100 -year
5 mm.

Suobasm Rational
Subbasin Travel Method

Upstream Area Time Intensity Peak Type of Length Slope
Subbasins (acres) “C’ Factor (mm) (Inlhr) Flow (cia) Flow (ft) (11111)

P1-C (west)

Flow Senment 1

112 P1-C 1.79

& b

PiOUT

0.63

P1 W None 109 067 67 105 77 fland W 002 SG 200012.000 .19L 0
P1-S None 1.04 0.74 5.0 10.6 8.2 0ve[ IV 0.02 PA 0.25311.998 j UI1

P1-S (east) 112 P1-S 1.48 0.76 5.1 10.6 11.9 Overland W 0.02 PA 0.25311.998 0.4 Dyed
P1-S(weat) 1I2P1-S 1.48 0.88 5.8 10.4 10.6 65 0.02 SG ?.000I2000 j-.. ...Ii. Of!i

p1-S None 2.96 0.72 4.3 10,7 22.7 65 0.02 SG 2.000 2.000
— J.. ii

P1-C(east)1l2P1-C 1.79 0.75 3.9 10.7 14.3 overlendir 0.02 A .2531. 2.82 0.4 Dyed
4.6

All of P1

10?
P1-C (TOT) P1-S. P1-C 6.65 0.70 8.3

- 9.6 44.9 Chaimefl 0.003
P1N(east) P1-E 2.34 0.73 6.9 10.1 17.3 OveslendT 0.02

111)

11.29 0.71 7.7
P1-N (weer) P1-W Z40 0.88 7.5 10.0 16.3 Overland I 85 0.02

Ovedan

Travel
Time
(mm)

Velocity
(Us)

39 /3(p

P2-C

Type of
flow

0.02

Length Slope
(fl) (ff111)

iInw sanmant 2

P2-W None 1.04 - 0.67 - 5.3 10.8 7.4 Ove.ndIi 0.02
‘2-N (TOT) P2-W 2.16 0.66 8.1 9.8 13.9 Ovedandj 65 0.02

P2-S None 1.36 0.70 3.6 10.7 10.2 OvedandT 0.02

None

110017

79.4

1.93
1.43

Overland Flow
Coefficients: m

& b111

0.85

cheanel

Cflannel
Roughness

(n)

49

5.6

o fl.)’1Il

0.003

3.5
10.5 13.2
10.7

— I —

Cherm

1.00

9.5

0.03

1.1

220
C1’dmri.ni

Velocity
(Us)

Travel
lime
(mm)

0.003
65

10

0.02

2.82

— I —

245

OLd

ontiiiwi

— 0.70 0.6
— 0.70 0.2
— 0.70 0.2
— 0.70 02
— 0.70 0.2

0.003 —

10 0.005

tOO

— I —

N
10 l0.OO5INB

1.1
1.00

Overland
1.1

1’

1.00 1.1

F2-E (north) P2-C&S 3.94 0.88 7.1 10.1 28.8 Channel 220 0.003 0.03 16 1 2 i 1.5 — —
— ..122. ..22.

McI P2 8.10 0.67 84 9.8 39.8 Channel 49 0.003
-

0.03 16 1.9 2 3.62 öi Overland 10 0005 NB 1.009 2.003 070 02
)T) P2-OUT 10.73 0.68 14.3 65 62.1 Channel’i0.00178’T”’ 0.03 16 1.52.37 tF____z..— —

W.DIT(TOT) P1-Out,P2-Ot 29.71 0.70 22.7 7.3 151.7 Channel iO.O0i78ZZ1Z 0.03 16 333.48 8.4 - -
-

0.0051
— I —

Overland

0.03 12 .0.5 . 2 1.61 2.5

10 t0.0051NB
1.1

1.00

0.70 0.2

10

1.1

1
0.0051

Overland

Z-Z.i 0.70 0.2

10

1.00911003
— I — I —

0.0051N511.U0912.003

0.70
0.00
0.70
0.70
0.70
0.00
0,70

02
0.0
0.7
02
02
0.0
02

J:’.08JOBS083-94322 SolutiaSurtiNateIiSolutla H&H v4.1O RevB RationalMethod.xlsm II TimesOlConc Print Date: 9I1712009
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Attachment E
Time of Concentration and Mannings Flow Coefficients

Channel Flow Velocity (Manninge Velocity)
V = 1.49/n RhS”2 Where: v = velocity (foss: n = rouohness coeffient Rh = Hydraulic Radius (itt. S = sIoe (ft/it)

Mannings n Mannings n Maximum - Maximum
Linin9 Type for Depth for Velocity Material Velocity Sheer Sess

A 0:026 0.026 ACB 25
. :.C’ 0.024 0.022 CSP 50

E 0.025 0.022 Earth-lIned 3
G. 0.035 0.030 Grass-lIned 5
I 0.017 0.013 Ductile iron 50
p 0.012 0.009 Plastic 25
R 0.040 0.035 Riprap 16
T 0.035 0.030 Turf Relnf. 10 1.5
Z 0.060 0.005 Other 25

Brazoria CountY
Overland Flow Travel Time

Iv = (S!m)lh I Where: V = velocity (Ips); S = slope (MI); m & b are coefficients

Jurface Short
Flow Type SurfaceType m” Description Description

g HG 15.807 1.9500 Heavy Ground
•c iMT 4.52 1.9866 MlnTflláge

LKSG 2.00 2.0000 ShotGraès
. NB 1.01 2.0029 NearlyBais

GW 0.45 1 9812 GrassWaten
PA 025 1 9978 Pavedarea

Rainfall Intensity
II = x/(T + y)”z IWhere: I = Rainfall Intensity (lnlhr): I = travel time (mm.); x, y & z are coefficients

Return Period
(years) x’ y°

2 75.5 14.7 0.807
5 82.8 16.9 0.775

10 88.1 18.4 0.756
25 100.8 19.1 0.753

50 1073 19.8 0.742
100 1202 21.3 0.741

1 of 1
Golder Associates Inc

J:O8JO2SiO83.94322 SiAMSu,fWa1giSoUIa H&H v4.1O Revfl RatIcn&MIxIsm 9/912009



GSI Job No. 6932 

 
Hazardous Waste Permit Renewal Application 

Ascend Performance Materials Texas Inc., Alvin, Texas 
Hazardous Waste Permit No. 50189 

Part B, Section V:  Appendix V.I.1 – 
Engineering Report for AN Boilers 

Note:  There were no changes to the Engineering Report for the AN Boilers, originally issued 31 
December 2009 and updated on 10 January 2012 and 21 February 2013. Therefore, the 21 
February 2013 Engineering Report and supporting documentation are submitted as is.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
  
 

 
 

ATTACHMENT V.9 
ENGINEERING REPORT FOR 

AN BOILERS 30H5 AND 31H4 (PERMIT UNITS 11 AND 12) 
 

RCRA Permit Renewal Application 
 

RCRA Permit No. HW-50189-000 
Ascend Performance Materials Texas, Inc., Alvin, Texas 
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1.0 DESCRIPTION OF AN BOILERS 30H4 AND 31H5 
 
1.1 General Description 
 
Two identical Boiler and Industrial Furnace (BIF) units (Permit Units 11 and 12) are 
located in the Acrylonitrile (AN) manufacturing unit in the east central portion of the 
Ascend Chocolate Bayou Plant in Alvin, Texas (see Attachment C.1 and Figure V.9.1).  
AN Boilers 30H5 AND 31H4 are operated to burn surplus hydrogen cyanide (HCN) from 
the AN manufacturing process for energy recovery in accordance with standards in 30 
TAC 335.221-223 and 40 CFR 266.100-102, .104-112.  This section provides RCRA 
permit application information for AN Boilers 30H5 and 31H4 as required by 40 CFR 
270.22. 
 
1.2 Regulatory History of AN Boilers 30H5 and 31H4 
 
AN Boilers 30H5 and 31H4 are currently operating under provisions in RCRA Permit 
HW-50189-000.  Certification reports for compliance with BIF regulations have 
previously been submitted to the TNRCC (ENSR, 1993; Metco, 1995).  General 
information for AN Boilers 30H5 and 31H4 is summarized on Table V.I.1. 
 
1.3 Components of AN Boilers 30H5 and 31H4 
 
AN Boilers 30H5 and 31H4 are identical Zurn Industries waste heat boilers, each having 
a two-chamber John Zink forced-draft furnace.  Each boiler has three burners each of 
which is supplied with HCN atomized by a burner gun.  The burner configuration is 
shown on Figure V.9.2.  Each burner gun tip is directed to the center of the combustion 
zone to ensure that the HCN flame does not impinge on and erode the refractory 
material in the combustion area of the furnace.  The combustion zone is constructed of 
refractory-lined 3/8-inch thick steel. 
 
The furnace in both boilers is made up of two sections:  the gas mixing zone and the 
heat recovery zone.  The gas mixing zone has a cross-sectional area of approximately 
148 ft2 and a length of 9 ft.  The heat recovery zone has a cross-sectional area of 
approximately 72.9 ft2 and is 40 ft long.  Each boiler stack is 140 ft high and 7.8 ft in 
diameter.  Each boiler is designed to produce 184,000 pounds per hour of 1,250 psig 
steam (i.e., the equivalent of approximately 1.8E12 BTU/yr). 
 
1.4 Operation of AN Boilers 30H5 and 31H4 
 
The boilers are operated continuously, but only burn waste HCN less than 5% of the 
time when surplus HCN resulting from the AN manufacturing process is available.  The 
boilers also burn two types of gaseous fuel:  i) natural gas and ii)  propane-containing 
vent gas from the AN unit.  When operating, the maximum volume of waste HCN 
processed in each of AN Boilers 30H5 and 31H4 is 12,250 lb/hr, corresponding to 
approximately 35 gpm.  Total flow to both boilers is 24,500 lb/hr or approximately 70 
gpm based on an approximate HCN density of 0.70 gm/cm2 (CRC, 1994).  Detailed 
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engineering drawings for AN Boilers 30H5 and 31H4 are provided on Figures V.9.3 
through V.9.12. 
 
 
2.0 WASTES MANAGED IN AN BOILERS 30H5 AND 31H4 
 
2.1 Types of Wastes Managed 
 
The only hazardous waste managed in AN Boilers 30H5 and 31H4 is HCN, a by-product 
of the acrylonitrile manufacturing process on the Ascend Chocolate Bayou plant.  Only 
1% to 5% of the total HCN produced by the AN manufacturing unit is managed in AN 
Boilers 30H5 and 31H4, the remainder is used as a raw material feedstock in three 
different Ascend Chocolate Bayou manufacturing units.   
 
No hazardous wastes from off-site sources are managed; therefore, provisions of 30 
TAC 335.226-229 are not applicable.  As required by 40 CFR 266.102(b), an analysis of 
the waste HCN was completed for those constituents listed in 40 CFR 261 Appendix VIII 
expected to be in the waste (see Tables V.9.1 and V.9.2). 
 
2.2 Ignitable or Reactive Wastes 
 
Per 40 CFR 261 Subpart C, the HCN waste stream managed in AN Boilers 30H5 and 
31H4 is a listed waste and is characteristically hazardous owing to ignitability, reactivity, 
and benzene content; corresponding to EPA waste codes of P063, D001, D003, and 
D018, respectively.  In accordance with the provisions of 40 CFR 264.198, Ascend 
operates AN Boilers 30H5 and 31H4 to safely dispose of any excess HCN.  The HCN 
waste stream is maintained in a totally enclosed, dedicated piping system between the 
AN manufacturing unit and AN Boilers 30H5 and 31H4.  Consequently, HCN is isolated 
from potential sources of ignition such as open flames, cutting and welding, hot surfaces, 
frictional heat, sparks, spontaneous reactions with other chemicals, and radiant heat. 
 
2.3 Incompatible Wastes 
 
AN Boilers 30H5 and 31H4 handle a single waste stream from a single manufacturing 
process in the AN manufacturing unit.  Therefore, no potential exists for mixing of 
incompatible wastes in this unit.  Hydrogen cyanide may become unstable in the 
presence of alkaline materials or water and may react violently with strong mineral acids.  
Combustion fuels (i.e., natural gas and vent gas) used in AN Boilers 30H5 and 31H4 do 
not fall into these categories, and pose no risk of reaction.  In addition, piping, valves, 
mechanical components, and refractory lining of the combustion chamber of AN Boilers 
30H5 and 31H4 have been selected for compatibility with the HCN waste stream. 
 
 
3.0 TRIAL BURN 
 
The Trial Burn Plan for AN Boilers 30H5 and 31H4 was submitted to the TNRCC on 12 
April 1997 (Focus, 1997), describing test procedures to be employed for determining the 
following:  i) the feasibility of compliance with performance standards of 40 CFR 
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266.104-107 and ii) adequate operating conditions under 40 CFR 266.103 and 30 TAC 
335.224.  A Quality Control/Quality Assurance (QA/QC) Plan for the Trial Burn Plan was 
also submitted to the TCEQ (Focus, 1997).  The two AN BIF unit boilers are identical 
models; therefore, data obtained during the trial burn for boiler 31H4 (i.e., Permit 
Unit 12) are also representative of boiler 30H5 (i.e., Permit Unit 11).  After receiving 
approval from the TCEQ, the trial burn was implemented in September and December 
1997 in accordance with the approved trial burn plan and applicable regulations per 40 
CFR 270.66 and 30 TAC 305.572.  As specified in 30 TAC 305.573, results of the trial 
burn, including details specified in 40 CFR 270.66(f), are have been submitted (Focus, 
1998).  Operating parameters obtained from the trial burn are discussed below. 
 
 
4.0 OPERATING PROCEDURES FOR AN BOILERS 30H5 AND 31H4 
 
4.1 Permit Standards 
 
Operation of AN Boilers 30H5 and 31H4 will conform to general requirements for 
burners per 40 CFR 266.102 and specific operating requirements contained in this 
permit application.  Table V.I.2.A summarizes operating requirements determined during 
the Trial Burn for compliance with the following standards: i) destruction and removal 
efficiency (DRE) for organic emissions, ii) carbon monoxide and hydrocarbon, 
iii) particulates, iv) metals emissions, and v) hydrogen chloride and chlorine gas.  
Operating conditions were determined from the trial burn conducted in September and 
December 1997.  Detailed results of the trial burn are provided in Focus, 1998. 
 
4.2 Waste and Fuel Feed Rates 
 
A total of four streams are fed into AN Boilers 30H5 and 31H4, as follows:   
 
• Waste HCN:  Liquid HCN is conveyed directly from the AN manufacturing process to 

AN BIF unit boilers via a closed pipeline system.  No tanks or other devices are 
employed for storage of HCN between the AN manufacturing process and the 
boilers.  The HCN is atomized with 150 psig steam prior to injection into the furnace.  
The maximum demonstrated total HCN feed rate per boiler is 12,250 lb/hr.  Waste 
HCN is fed into the boilers only when operating conditions of the units meet 
applicable permit-specified criteria.  The HCN supply to the burners is controlled by 
automatic shutoff valves.  The flow of HCN is shut off by these valves if safety 
system sensors detect any one of the following:  i) an off-line burner or absence of 
burner flame, ii) low atomizing steam pressure, iii) low furnace temperature, or iv) an 
interlock occurs resulting in furnace shutdown. 

 
• Natural Gas Fuel:  As the primary fuel for combustion of HCN, natural gas is fed into 

each boiler at a maximum feed rate of 250,000 ft3/hour.  The natural gas header is 
equipped with a pressure control valve that maintains a constant supply pressure to 
both boilers.  Variable inlet vanes control the flow of combustion gas from a forced 
draft 132 L-25 Buffalo Forge blower having a capacity of 73,600 acfm at 100°F and 
0.071 lb/ft3 air.  The blower is powered by a Continental NF 806S, 400 hp electric 
motor. 
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• Vent Gas Fuel:  A low-BTU vent gas stream containing propane from the acrylonitrile 

process is also burned in the boilers.  This vent gas has a typical maximum flow rate 
of 3.0 x 105 lb/hr and an average heating value of 20 to 40 BTU/ft3. 

 
• Combustion Air:  Combustion air is supplied to each AN boiler by a forced draft 1325 

L-25 Buffalo Forge blower, having a capacity of 73,600 acfm at 100F and 0.071 lb/ft3 
of air.  Flow from the blower is controlled by variable inlet vanes.  The blower is 
powered by a Continental NF 806S, 400 hp electric motor 

 
4.3 System Controls 
 
Operating parameters to be monitored for system control are summarized on 
Table V.I.2.A.  As required by 40 CFR 266.102(e)(8), AN Boilers 30H5 and 31H4 are 
equipped with sensors to monitor and control system operation, as follows: 
 
• Automatic Waste Feed Cutoffs:  Per 40 CFR 266.103(g), the boilers are equipped 

with a means to automatically cut off waste feed in the event that operating 
conditions deviate from permitted limits.  An integrated Burner Management System 
provides continuous monitoring and recording of operating parameters for AN Boilers 
30H5 and 31H4.  The monitoring system is interlocked with the Boiler Control 
System which controls operation of AN Boilers 30H5 and 31H4.  As shown on 
Table V.I.2.A, parameters monitored for automatic waste feed cutoff are as follows:  
i) maximum total hazardous waste feed rate, ii) minimum combustion chamber 
temperature, iii) maximum carbon monoxide level in the stack, and iv) maximum 
combustion gas velocity indicator (combustion air and absorber overhead gas flows).  
Monitoring of permit-specified operating conditions continues during the period of 
waste feed cutoff, and the burning of HCN recommences only after system 
parameters comply with permit limits per 266.102(e)(7)(ii).   

 
• Safety Cutoffs:  Burner Management System safety interlocks automatically shut 

down the boiler system in the event that an unsafe or off-limits condition is indicated.  
Safety cutoff parameters are as follows:  i) low atomizing steam pressure, ii) low 
liquid level in steam drum, iii) high natural gas pressure, iv) low intensity of burner 
flame, and v) low air flow from combustion air blower. 

 
• Stack Gas Monitoring:  A Continuous Emissions Monitoring System (CEMS) 

continuously monitors stack gas for carbon monoxide and oxygen.  Each boiler stack 
has two redundant and fully operable carbon monoxide monitors.  Carbon monoxide 
monitors are Thermo Environmental (TECO) Model 48H units having a dual-cell non-
dispersive infrared (NDIR) spectrophotometer.  Maihak Oxygor Model GN oxygen 
monitors measure oxygen concentrations.  Both the carbon monoxide and oxygen 
monitors are connected to a data acquisition and processing system.   

 
• Manual Cutoffs:  A manual waste-feed cutoff is available for the operator in the event 

of an emergency such as fire, a general plant alarm, medical emergency, waste 
release, or severe weather condition. 
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4.4 Control of Air Emissions 
 
Fugitive emissions for AN Boilers 30H5 and 31H4 are controlled by maintaining a totally 
sealed combustion zone; therefore, no air pollution control devices are required per 40 
CFR 266.102(e)(7)(i).  Stack emissions monitoring for AN Boilers 30H5 and 31H4 are 
included in the provisions of 40 CFR 264 Subpart BB and TNRCC air permit R-18251 for 
the AN Manufacturing Unit. 
 
4.5 Management of Residues 
 
Combustion of waste HCN in AN Boilers 30H5 and 31H4 produces no residuals, 
therefore, no management is required per 40 CFR 266.112. 
 
4.6 Direct Transfer 
 
The waste stream burned in the two AN BIF unit boilers (31H4 and 30H5) is piped 
directly from the process to the boilers; thus, no direct transfer operations are employed 
to feed HCN from transport vehicles as defined in 40 CFR 266.111.  Therefore, 
standards relating to direct transfer referenced in 40 CFR 266.111 and 30 TAC 335.225 
are not applicable to the operation of AN Boilers 30H5 and 31H4. 
 
4.7 Flood Protection Measures 
 
Flood Insurance Rate Maps obtained from the Federal Emergency Management Agency 
(FEMA) indicate that the entire Ascend Chocolate Bayou plant lies within the 100-year 
floodplain (see Figure II.1).  Ground surface elevations on the property average 
approximately 15 ft mean sea level (msl) as shown on Figure II.1.  Base flood elevations 
corresponding to a 100-year flood event on the property range from 15 to 16 ft msl.  
Therefore, Ascend has installed flood protection measures and implemented operating 
procedures to prevent inundation and transport of hazardous waste during a 100-year 
flood event. 
 
Areas of the 100-year floodplain subject to a coastal flood with velocity hazard (i.e., 
wave action) are designated as Zone VE on Figure II.1.  Only a small area in the 
extreme southwest portion of the Ascend Chocolate Bayou plant lies within the portion of 
the 100-year floodplain subject to wave action during a flood, and no hazardous waste 
management units are located within this area. 
 
Flood protection for AN Boilers 30H5 and 31H4 will be provided by entirely containing 
the hazardous wastes managed in the unit within elevated process piping; therefore, no 
means exists for potential contact of rising flood waters with the wastes.  In addition, 
Ascend has developed operating procedures for the AN manufacturing plant to prevent 
the potential release or transport of hazardous waste during a 100-year flood event by 
removing the hazardous waste  in compliance with 40 CFR 264.18 (b)(1)(i) and 40 CFR 
270.14 (b)(11)(iv)(C). 
 
Operating procedures for the AN manufacturing unit specify certain actions to be taken 
in the event of an impending hurricane or other natural disaster.  These procedures 
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involve decontamination of the boiler by flushing the waste feedlines into the boilers, 
burning any residual HCN, followed by complete shutdown of the boiler unit prior to 
hurricane landfall or the occurrence of a 100-year flood event.  Note there are no waste 
storage vessels associated with operation of the proposed boiler; therefore, only the 
waste feed pipelines and the boiler itself have contact with the wastes. 
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TABLE V.9.1
ANALYTICAL RESULTS OF BIF CONSTITUENTS IN HCN WASTE STREAM

RCRA Permit Renewal Application
RCRA Permit No. HW-50189-000

Ascend Performance Materials Texas Operations LLC, Alvin, Texas

Sample ID Boiler Feed Stream Boiler Feed Stream
Sample Date 1993 15-Sep-09
Analyte units —  DuPont CBDLRR0907
Metals

Antimony mg/kg or ppm <0.057 <0.0001 <0.00015
Arsenic mg/kg or ppm <0.057 <0.0001 <0.00015
Barium mg/kg or ppm <1.43 — —
Beryllium mg/kg or ppm <0.43 <0.0001 <0.00015
Cadmium mg/kg or ppm <1.43 0.0001 0.00015 +/-0.00002
Chromium mg/kg or ppm <1.43 0.0002 0.00020 +/-0.00007
Lead mg/kg or ppm <1.43 <0.0001 <0.00015
Mercury mg/kg or ppm <0.014 0.0002 0.00031 +/-0.00003
Silver mg/kg or ppm <0.29 <0.0001 <0.00015
Thallium mg/kg or ppm <0.057 — —
Cobalt mg/kg or ppm — 0.0001 <0.00015
Copper mg/kg or ppm — 0.0016 0.0021
Iron mg/kg or ppm — 0.0134 0.00031
Manganese mg/kg or ppm — 0.0001 0.00015
Molybdenum mg/kg or ppm — 0.0001 <0.00015
Nickel mg/kg or ppm — 0.0002 0.00031
Niobium mg/kg or ppm — <0.0001 <0.00015
Tin mg/kg or ppm — <0.0001 <0.00015
Tungsten mg/kg or ppm — <0.0001 <0.00015
Vanadium mg/kg or ppm — <0.0001 <0.00015
Zinc mg/kg or ppm — 0.0061 0.00662
Zirconium mg/kg or ppm — <0.0001 <0.00015

Physical Parameters
Chlorine mg/kg or ppm <715 <5 <8
Ash % w/w 0.0015 — —
Heat BTU/lb 9180 — —
Specific Gravity g/ml 0.7 — —

Notes:
1.  For the sample analyzed in 1993, chlorine content based analysis of feed stream by Solutia Inc.  
     Remaining analyses conducted by NDRC Laboratories, Inc., Houston, Texas, in accordance with the 
     following methods: metals by EPA Method 6000 or 7000 series, ash by ASTM D482, and heat by ASTM D240.
     Specific gravity taken from published physical property data on HCN (CRC, 1994).
2.  For the sample analyzed in 1993, the HCN stream contains no chlorine; however, the HCN sample was 
     oxidized with sodium hypochlorite, resulting in elevated sodium chloride detection limits.
3.  For samples analyzed in 2009, Ascend submitted an extract of hydrogen cyanide (HCN) in nitric acid to

DuPont Analytical Solutions, Wilmington, Delaware. 
4.  Results from 2009 represent the maximum reported concentation for samples analyzed by 
     DuPont Analytical Solutions, Wilmington, Delaware.  Metals were analyzed by inductively coupled 
     plasma-mass spectroscopy (ICP-MS) and chlorine by ion chromatography (IC).
5.  DuPont results were reported as received. CBDLRR0907 results were calculated from those of DuPont by 

adjusting for dilution and the density of the nitric acid. 
6.  Samples analyzed in 1993 were reported in units of mg/kg and samples from 2009 in ppb or ppm.  Values 
     reported in ppb have been converted to ppm for consistency.
7.  — = Not applicable or not analyzed.
8.  CBDLRR0907 = The Chocolate Bayou Development Laboratory Results Report submitted 30 June 2010.
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TABLE V.9.2
HCN PURITY ANALYSIS FOR US FDA REQUIREMENTS

Sampling Period:  February 1, 1996 - August 8, 1997

RCRA Permit Renewal Application
RCRA Permit No. HW-50189-000

Ascend Performance Materials LLC, Alvin, Texas

Average Hydrogen
Cyanide By-Product

Analytical Parameter weight %
Hydrogen Cyanide 99.20
Water 0.53
Acetic Acid 0.20
Propionitrile 0.025
Sulfur Dioxide (inhibitor) 0.024
Benzene 0.017
Acrylonitrile 0.012
Propylene Oxide 0.008
Other trace organics not listed 0.012
     in 40 CFR 261 Appendix VIII
Total 100.0

Notes:
1.  Values represent average results from U.S. Food and Drug Agency Quality Assurance/Quality 
     Control samples of  by-product hydrogen cyanide collected from Tanks 327T3-1 and 327T3-2 during
     the period of 1 February 1996 to 9 August 1997.
2.  Analyses conducted to comply with U.S. Food and Drug Agency using a 1 cubic centimeter sample

     volume analyzed by gas chromatography and flame ionization / thermal conductivity detectors
     (FID and TCD).



GSI Job No. G-3379 
Issued:  31 December 2009  
 

 

 

 

ATTACHMENT V.9 

ENGINEERING REPORT FOR 

AN BOILERS 30H5 AND 31H4 (PERMIT UNITS 11 AND 12) 
 

RCRA Permit Renewal Application 
 

RCRA Permit No. HW-50189-000 
Ascend Performance Materials LLC, Alvin, Texas 

 

FIGURES 

 
Figure V.9.1 Site Plan:  AN Manufacturing Unit 
Figure V.9.2 Typical Burner Configuration 
Figure V.9.3 Flow Diagram:  Purification Section HCN Transfer to 31H4 and 30H5 
Figure V.9.4 Flow Diagram:  AN-2 HCN Burn Loop 
Figure V.9.5 Flow Diagram:  AN-2 Absorber Vent Recovery 30H5 Incinerator 

Burner No. 1 
Figure V.9.6 Flow Diagram:  AN2 Absorber Vent Recovery 30H5 Incinerator 

Burners No. 2 and No. 3 
Figure V.9.7 Flow Diagram:  AN3 Absorber Vent Recovery 31H4 Incinerator 

Burner No. 1 
Figure V.9.8 Flow Diagram:  AN-3 Absorber Vent Recovery 31H4 Incinerator 

Burners No. 2 and No. 3 
Figure V.9.9 Flow Diagram:  AN-2 Waste Heat Recovery 30H5 Steam Generator 
Figure V.9.10 Flow Diagram:  AN-3 Waste Heat Recovery 31H4 Steam Generator 
Figure V.9.11 Engineering Flow Diagram:  AN2 Waste Heat Recovery 30H5 Steam 

Generator 
Figure V.9.12 Engineering Flow Diagram:  AN3 Waste Heat Recovery 31H4 Steam 

Generator 
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