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CERTIFICATION

Amended CCR Landfill Closure Plan

Limestone Electric Generating Station

I, the undersigned Texas Professional Engineer, hereby certify that | am familiar with the technical
requirements of Title 40 Code of Federal Regulations Part 257 Subpart D (§257). | certify that it is my
professional opinion that this document meets the requirements for a written closure plan prepared
pursuant to 40 CFR 257.102. | also certify that this document was prepared by me and thatlam a
registered professional engineer under the laws of the State of Texas.

For the purpose of this document, “certify” and “certification” shall be interpreted and construed to be
a “statement of professional opinion”. The certification is understood and intended to be an expression
of my professional opinion as a Texas Licensed Professional Engineer, based upon knowledge,
information, and belief. The statement(s) of professional opinion are not and shall not be interpreted or
construed to be a guarantee or a warranty of the analysis herein.

Richard D. Varnell 135525
Printegy,Name, of Profesgional £ngineer Texas License Number
Firm No. 3775, TRC Environmental, Inc.

9[30] 5054

Signature of Professional Engineer Date
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1. INTRODUCTION & PURPOSE

Federal CCR Rule Reference: 40 CFR 257.102(b)

Pursuant to 40 CFR 257.102(b), this document serves as the written closure plan for the existing coal
combustion residual (CCR) landfill, Unit 004 Landfill, at NRG Texas Power LLC’'s (NRG) Limestone Electric
Generating Station. NRG intends to close the landfill in compliance with the requirements of 40 CFR
257.102(d), by leaving the CCR in place and installing a final cover system.

2. CLOSURE PLAN NARRATIVE DESCRIPTION

Federal CCR Rule Reference: 40 CFR 257.102(b)(1)(i) and 257.102(d)(1)

As disposal areas within the landfill reach capacity, the stored CCR will be graded to designed contours,
and a protective final cover system will be incrementally installed to minimize infiltration and prevent
storm water contact with the CCR. Materials for the final cover system are placed and compacted so as
to limit erosion, settling, subsidence, and future maintenance, and to maintain positive drainage. As
portions of the final cover system are installed, soil properties, compaction, permeability, and thickness
testing are performed to confirm compliance with the Amended Closure Plan and federal and state
regulations in effect at the time. Eventually, the entire landfill will be encapsulated with a final cover
system as described in Section 3 of this Amended Closure Plan.

At the time this Amended Closure Plan was prepared, NRG had installed the final cover system over
areas that had reached their design capacities in the western portion of the landfill. Soil properties,
compaction, and thickness testing of the cover material were performed during installation. Most of
the western portion of the landfill ceased accepting CCR and the final cover system had been installed
prior to the effective date of the CCR Rule on October 19, 2015.

3. FINAL COVER SYSTEM DESCRIPTION

Federal CCR Rule Reference: 40 CFR 257.102(b)(1)(iii) and 257.102(d)(1)

Pursuant to the closure performance standards provided in 40 CFR 257.102(d)(1), the final cover system
for Unit 004 Landfill will:

1. Ensure the design of the final cover system accommodates settling and subsidence to protect
the integrity of the final cover system.
Minimize the post-closure infiltration of liquid into the CCR.

3. Minimize the risk of release of CCR or contaminated run-off to the ground or surface
waters, or to the atmosphere.
Preclude the probability of future impoundment of water, sediment, or slurry.

5. Provide major slope stability to prevent sloughing of the final cover system during the
post-closure care period.

6. Minimize future maintenance.
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7. Allow closure activities to be completed as quickly as practical consistent with recognized and
good engineering practices.

Specifications, drawings, and related documents for the final cover system are provided in Attachments
A through D.

3.1 ESTABLISH GRADE AND SUPPORT FOR FINAL COVER SYSTEM
Federal CCR Rule Reference: 257.102(d)(1)(ii), 257.102(d)(1)(iii) & 257.102(d)(3)(i)(D)

Per the CCR Rule, the upper surface of the stored CCR, or possibly general fill if sufficient quantities
of CCR are not available, will be graded to form a mounded profile. The top of the mound will be
graded from a high point or ridge with 3 to 5 percent slope outward. At the crest of the side slopes,
a perimeter drainage swale will be constructed to intercept storm water and minimize flow from the
upper area to the side slopes. These drainage swales will be directed to armored or paved drainage
ditches that will channelize flow down the side slope and into a second ditch system that encircles
the base of the landfill. The slopes have also been designed to accommodate settling and
subsidence while maintaining this positive drainage strategy.

3.2 INFILTRATION LAYER
Federal CCR Rule Reference: 257.102(d)(1)(i), 257.102(d)(3)(i)(A), & 257.102(d)(3)(i)(B)

Per 257.102(d)(i)(A) and (B) of the CCR Rule, an infiltration layer consisting of compacted low
permeability clay material, will be placed on top of the graded CCR or general fill to minimize
infiltration of liquids into the closed CCR unit. This layer will be tied into the existing cover in the
same manner as provided in the specification for preparing the landfill material in Section 5.3 of the
specification. Per the CCR Rule, the infiltration layer will consist of a minimum thickness of 18 inches
of compacted clay material. The clay infiltration layer will have a permeability no greater than 1x10°
7 centimeters per second (cm/sec) to match the permeability of the in-place bottom liner system.

3.3 EROSION LAYER
Federal CCR Rule Reference: 257.102(d)(3)(i)(C)

Per 257.102(d)(i)(C) of the CCR Rule, an erosion layer, consisting of topsoil capable of sustaining
native plant growth, will be provided above the infiltration layer to minimize erosion of the final
cover system. Per the CCR Rule, the erosion layer will consist of a minimum of 6 inches of topsoil.
The entire surface of the final cover system for the closed landfill will be seeded with native
vegetation, and regular maintenance of the seeding will take place until a vegetative cover is
established and self-sustaining. The storm water run-off management strategy described in Section
3.1 further minimizes erosion of the final cover system.
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4. ESTIMATED MAXIMUM INVENTORY OF CCR

Federal CCR Rule Reference: 40 CFR 257.102(b)(1)(iv)

As of December 2023, approximately 30.96 million cubic yards of CCR had been disposed within the
landfill. It is estimated that the landfill may store approximately 50 million cubic yards of CCR prior to
the landfill reaching design capacity.

5. ESTIMATED COVER SURFACE AREA

Federal CCR Rule Reference: 40 CFR 257.102(b)(1)(v)

The final cover system is estimated to encapsulate an area of approximately 425 acres. Approximately
195 acres of the final cover system was installed as of December 2019. NRG will continue to
incrementally cover areas of the landfill as these areas reach capacity. It is estimated that the largest
surface area that may require cover at any point in time in the remaining life of the landfill is
approximately 100 acres.

6. CLOSURE SCHEDULE

Federal CCR Rule Reference: 40 CFR 257.102(b)(1)(vi)

Table 1 identifies major milestones necessary to close the landfill with an estimated duration and an
estimated year of completion for each milestone. NRG estimates that all closure activities for the CCR
landfill will be complete by the year 2050.

Table 1: Planning Level Schedule for Closure of Existing CCR Landfill

Task Descriotion Estimated Estimated
P Duration Completion Year
Place A ded Cl Plan into the Facility’s O ting R d
ace Amended Closure Plan into the Facility’s Operating Recor 1 Day 5024

(FOR).

Send Notification of the Availability of Amended Closure Plan
to the Texas Commission of Environmental Quality (TCEQ) and 1 Month 2024
Post the Amended Closure Plan to NRG’s CCR Website.

Deposit CCR into the Landfill Until Disposal Capacity is

Reached. Ongoing 2050
Final Grading of CCR Material to Designed Slopes and Contours. Ongoing 2050
Place Final Cover System as Areas Reach Capacity. Ongoing 2050
Place Notification of Intent to Close into FOR. 1 Month 2050
E(:(;]E:;Z?(;cir:)ar: E;;Zic:lr:ep:.etion of Closure by a Qualified Texas 1 Month 5050
Place Notification of Landfill Closure Completion into FOR. 1 Month 2050
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Table 1: Planning Level Schedule for Closure of Existing CCR Landfill

Website.

Task Description Estimated Estimated
P Duration Completion Year

Senfj‘No'Flflcatlon of Completlon of Closure to’ the TCEQ &‘ Post 1 Month 5050
Notification of Completion of Closure to NRG’s CCR Website.
Record a Notation of CCR Landfill Closure on the Deed of the 1 Month 5050
Property.
Place N.ot|f|cat|on of the Deed Notation into Station’s 1 Month 5050
Operating Record.
Send Notification of the Deed Notation to the TCEQ & Post
Notification Recording a Notation on the Deed to NRG’s CCR 1 Month 2050

7. AMENDMENTS TO CLOSURE PLAN

Federal CCR Rule Reference: 40 CFR 257.102(b)(3)

NRG will amend this plan prior to a change in the operation of the CCR landfill that would substantially
affect the written closure plan in effect or after an unanticipated event necessitates a revision to the
written closure plan. If this written closure plan is revised, NRG will retain a qualified professional
engineer licensed in the State of Texas to provide written certification that amendments to this plan

meet the requirements of 40 CFR 257.102(b).

8. COMPLETION OF CLOSURE ACTIVITIES

Federal CCR Rule Reference: 40 CFR 257.102(f)(3)

Upon completion of closure, NRG will obtain a certification from a qualified professional engineer
licensed in the State of Texas verifying that the Unit 004 landfill has been closed in accordance with the

closure plan in effect at the time of closure.
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Attachment A
Specifications and CQA Plan



TEXAS GENCO

Engineering Services Department
Civil Division

CIVIL SPECIFICATION

LEGS CLASS 1T
SOLID WASTE DISPOSAL SYSTEM

FOR NON MAJOR PROJECT USE

NO. DATE SECTIONS AFFECTED BY CHECKED APPROVED
0 06/19/90 App for Construction T. Brunette W. Hackney J. Malinak
1 01/29/91 General Revision T. Brunette W. Hackney J. Malinak
2 11/21/91 General Revision T. Brunette W. Hackney J. Malinak
3 02/01/95 General Revision C. Shipley W. Hackney J. Malinak
4 08/08/96 General Revision R. L. Brown R. L. Brown J. Malinak
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Texas Genco Specification
Solid Waste Disposal System

1.0

1.1

1.2

1.3

1.3.1

GENERAL
DESCRIPTION OF WORK

The applicable solid waste disposal system includes areas for Class II Waste
Disposal (Areas 1 and 2) including two runoff ponds, a dewatered sludge solids
waste disposal area with a runoff pond, a stabilization facility, an emergency pond
and an equipment maintenance area. The system is shown on Ebasco drawing M-
001601S03 Plot Plan.

This Specification covers the site preparation, construction, containment and
reclamation of the Class II Solid Waste Disposal Area 1 and 2. This work includes,
but is not restricted to, the following items:

A. Construction of Class II Solid Waste Disposal Areas.

B. Construction of containment system of solids waste disposal areas including
liners, dikes and covers.

C. Drainage of Class II Solid Waste Disposal Areas 1 and 2, including ditches,
dikes and pipelines.

E. Haul roads for Class II Solid Waste Disposal Areas 1 and 2.
QUALITY STANDARDS

The Contractor shall control the quality of items and services to meet the
requirements of this Specification, and the listed codes, specifications and
standards applicable to the extent referenced within the text of this Specification.

APPLICABLE CODES, SPECIFICATIONS AND STANDARDS
General

Materials and services furnished in accordance with this Specification shall comply
with the codes, specifications and standards listed below. Later editions may be
used by mutual consent in writing between Contractor and Texas Genco. Any
conflict between this Specification and the referenced codes, specifications and
standards shall be immediately brought to Texas Genco's attention for written
resolution.



Texas Genco Specification
Solid Waste Disposal System

ASTM - American Society for Testing and Materials

D-422-72

D-423-72

D-424-71

D-698-78

D1140-71

D1556-82

D1557-78

D2167-84

D2216-80

D2435-80

D2850-87

D2922-81

D2937-83

Standard Method for Particle - Size Analysis of Soils
Standard Test Method for Liquid Limit Soils
Standard Test Method for Plastic Limit and Plasticity Index of Soils

Standard Test Methods for Moisture-Density Relations of
Soils and Soil-Aggregate mixtures using 5.5-1b (2.49-kg) Rammer
and 12-in. (305-mm) Drop

Standard Test Method for the Amount of Material in Soils
Finer than the No. 200 (75-mm) Sieve

Standard Test Method for the Density of Soil in Place by
the Sand-Cone Method

Standard Test Methods for Moisture-Density Relations of
Soils and Soil-Aggregate Mixtures using 10-1b (4.54-kg) Rammer
and 18-in. (457-mm) Drop

Standard Test Method for Density of Soil in Place by the
Rubber - Balloon Method

Standard Test Method of Laboratory Determination of
Moisture Content of Soil

Standard Method of Test for One-Dimensional Consolidation
Properties of Soils

Standard Method of Test for Unconsolidated, Undrained
Strength of Cohesive Soils in Triaxial Compression

Standard Test Methods for Density of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)

Standard Test Method for Density of Soil in Place by the
Drive-Cylinder Method



Texas Genco Specification
Solid Waste Disposal System

1.4

D3017-88 Standard Test Method for Moisture Content of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)

Particle Size Analysis - Texas Procedure - April, 1980

OSHA - Occupational Safety and Health Administration

Regulations 29 CFR Part 1926 - Occupational Safety and Health
Regulations for Construction

Texas Highway Department Standard Specifications for Construction of Highways,
Streets and Bridges

In addition to the general requirements of this Specification, additional specific
requirements pertaining to clearing, grubbing, and excavating in Ebasco
Specifications "Clearing and Grubbing" (HOU-3037-101400) and "Excavation,
Backfill, Filling and Grading" (HOU-3037-102401) shall also apply.
REFERENCE DRAWINGS

Ebasco Drawings

M - 104604S01 thru S11 AQCS FDN

M - 113600S04 thru S06 SWDA  Grading

M - 113605S01 & S02 SWDA  Sanitary System
M - 113610S03 thru S06 SWDA  Drainage

M - 113620S01 thru S08 SWDA Road and RR
M - 113621801 & S02 SWDA  Runoff Ponds
M - 001600

M - 001601S02 & S03

M - 113621S03 thru S05

Texas Genco LMS Drawings

LO-C-2001 Solid Waste Disposal Area - Plot Plan
LO-C-2002 Solid Waste Disposal Area - Sections And Details



Texas Genco Specification
Solid Waste Disposal System

2.0

2.1

2.2

CONSTRUCTION SEQUENCING OF WASTE DISPOSAL AREAS

GENERAL

During the initial construction phase, the stabilization facility, emergency pond,
and equipment maintenance area shall be completed. The preparation of the initial
cells to be used in both the Class II Solid Waste Disposal Area (Areas 1 and 2), and
the dewatered sludge solids waste disposal area shall also be completed, including
associated runoff ponds, haul roads, and drainage systems.

CLASS II SOLID WASTE DISPOSAL AREAS

The development of the solid waste disposal cells in the various areas shall
continue on a sequential basis. As a particular cell is being filled, the clearing,
grubbing, placement of the liner, and drainage system for the adjoining cell shall
commence. During the filling of a cell, all surface runoff from the cell shall be
directed by dikes to a ditch which will discharge to the area's runoff pond. After a
cell has been completed, including final soil cover and seeding, the drainage system
shall be as detailed on the design drawings and runoff will be directed towards the
permanent perimeter drainage system.

The filling of a particular cell in the solid waste disposal area shall proceed as
follows:

° Clearing and grubbing as per Project Specification "Clearing and Grubbing
(HOU-3037-101400) such that the subgrade shall be free of roots, stumps,
branches, organics or other deleterious materials which could puncture,
damage or otherwise inhibit the liner from functioning properly.

Placement of the liner and/or dike as specified in Section 4.0.

Dumping, spreading and compaction of flue gas desulfurization solids
stabilized with fly ash and mixed with bottom ash (bottom ash disposal only
as designated by the owner).

The material shall be spread and compacted in a manner that facilitates and
supports the construction of subsequent lifts of disposed waste material, closure
material (clay and topsoil) and construction equipment.



Texas Genco Specification
Solid Waste Disposal System

3.0

3.1

32

Plant benchmarks shall be utilized to establish final landfill grade elevations. The
landfill final grade elevations will be check yearly by Texas Genco.

No field testing program shall be required to ensure that the density requirements
are being met. However, Texas Genco may implement a testing program, if
deemed necessary, so as to ensure the design life of the area.

At the time of final filling, and prior to placing topsoil cover and seeding, the cell
surface shall be sloped at a grade between 3 and 5 percent and as specified on the
approved for construction drawings to control erosion and facilitate routing of
runoff water to the perimeter ditch.

All cells shall not have permanent side slopes steeper than one (1) vertical to three
(3) horizontal. The permanent exterior slopes of the waste disposal areas shall be
constructed with side slopes no steeper than 4 horizontal to 1 vertical as shown on
the drawings.

© Placement and compaction of the top cover and exterior slope cover. The
top cover and exterior slope cover shall be constructed as described in
Section 5.0.

Placement, loose compaction and seeding of final top soil cover. Topsoil
placement and seeding of the final exterior surfaces shall be performed as
described in Section 7.0.

CLAY EXCAVATION

Clay for Area 1 cell liners and cover will be obtained from either Area 1, Area 2, or
Offsite. Prior to obtaining clay from Area 2 or offsite it will be the responsibility of
the Contractor to excavate and effectively utilize the clay located within the
confines of Area 1 and on Texas Genco property surrounding Area 1. The
Contractor shall have working excavation drawings for Texas Genco - Engineering
review. Prior to clay excavation, test pits shall be excavated by the Contractor on a
150 foot grid pattern, or as designated by Texas Genco. Testing of the clays will be
conducted by Texas Genco - Inspection Services; however, the Contractor will be
responsible for mapping the clay seams based on the soil test results.

In areas where clay is excavated, the topsoil shall be stockpiled. When excavation
in a defined area is complete, the area shall be left in such a state that a future clay

5



Texas Genco Specification
Solid Waste Disposal System

4.0

4.1

4.1.1

4.2

4.2.1

422

423

liner can be installed, if required. The stockpiled topsoil shall be placed over the
area and the area shall be seeded in accordance with section 7.0 of this
specification. Erosion control of the excavated areas will be the responsibility of
the Contractor.

CLAY LINER

SCOPE OF WORK

The Contractor shall furnish all labor, material, supervision, and equipment to
complete the clay liner for the cells in the Class II Solid Waste Disposal Area
(Areas 1 and 2), including hauling, discing, compacting, drying and/or watering,
removal of rainfall and removal of all previously placed material unsuitable due to
weather conditions, final grading and sealing and all necessary items as detailed or
required to complete the compacted liner in accordance with the drawings.

The Contractor shall certify and show by weighing under witness by TEXAS
GENCO that the compaction equipment is fully ballasted. The compaction
equipment manufacturer's specifications shall be furnished with the certification.

MATERIALS

Clay that meets all of the following requirements shall be classified as clay fill for
use in construction of the compacted clay liner.

Clay fill shall meet the requirements of CL or CH clay as classified in accordance
with the Unified Soil Classification System (ASTM D 2487-83) except that 30
percent or more by dry weight of the material shall pass a No. 200 Standard Sieve.
Clay fill shall have a liquid limit greater than 30 and plasticity index greater than
15.

Clay fill materials shall be reasonably free of gypsum, ferrous, and/or calcareous
concretions and nodules or other deleterious substances.

Continuous and repeated visual inspection of the materials being used will be
performed by the Contractor and TEXAS GENCO to ensure proper soils are being
used. In addition, TEXAS GENCO will make frequent inspections of the liner
placement operations and materials and will consult with the site personnel on
suitable liner materials and locations of such.
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Solid Waste Disposal System

4.3

43.1

432

433

434

4.3.5

4.3.5.1

CONSTRUCTION

The area where the liner is to be placed shall be prepared by discing or scarifying to
loosen the surface to a depth of nine (9) inches. The entire depth shall then be
moisture conditioned to bring the material within the range of +4 percent of
optimum. The subgrade shall then be compacted to at least 95 percent of the
maximum dry density determined from the Standard Proctor Test. Immediately
after scarifying and compaction, the first layer of material shall be placed and
compacted as follows:

Clay fill lift thickness, after compaction, shall be between 6 and 7 inches. Thinner
lifts are permissible to achieve design grades.

Prior to compaction, each lift of clay fill material shall be thoroughly mixed by
discing to provide a uniform soil particle size for compactive efforts. The
maximum clod size shall be limited to 4 inches maximum.

Unnecessary equipment or truck trafficking of the surface shall not be permitted
during the period between mixing and placement of the following lift unless
approved by Texas Genco.

After mixing, representative samples will be taken by Texas Genco and tested for
moisture content prior to any compactive efforts. If the moisture content is within
the range specified in Section 4.3.6.1 below, compaction may begin. If the
moisture content is outside of this range, the clay fill will be wetted or dried and
reworked accordingly. The clay fill should be sprinkled or sprayed with water
(most probably from a water truck) and dozed, wind-rowed, and/or disc-plowed to
uniformly increase the moisture content of the clay if the material is below
Optimum Moisture Content (OMC). The clay fill should be dozed, wind-rowed,
and/or disc-plowed to help air dry the clay if the moisture content is too high.

Each lift will be thoroughly compacted and will have moisture and density controls
salified through field testing before a subsequent lift is placed.

Compaction of lifts shall be as follows:

Compaction of lifts shall be performed with an appropriately heavy, properly
ballasted, penetrating-foot compactor (such as a CAT 815 or equivalent) subject to

Texas Genco approval. A minimum of four passes will be required on each lift
regardless of whether the lift meets density specifications. A pass is defined as one

7
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4352

4353

4354

4355

4.3.5.6

4.3.6

4.3.6.1

4.3.7

4.3.8

4.3.9

trip of the compacting equipment over the lift and back to the starting point by a
single drum roller or one trip across the lift surface from one side to the other if the
compacting equipment has front and back compacting rollers.

The daily work area shall extend a distance so as to maintain moist soil conditions
(facilitate bonding) and continuous operations. Desiccation and crusting of the lift
surface shall be avoided.

If desiccation and crusting of the lift surface occurs before placement of next lift,
this area shall be scarified to a sufficient depth to mix with moist materials, or
sprinkled with water and then scarified. In any case, the clay shall be scarified to a
depth of 2" between lifts.

Transition from full depth liner to beginning of adjacent new section shall be
accomplished by sloping (cutting back) end of full depth section for tying in new
lift.

The disposal area bottom shall be constructed initially. The transition between the
bottom and side slopes shall be accomplished by compacting parallel or
perpendicular to the slope.

Dozer equipment shall not be used for primary compaction efforts.

During compaction, the placement soil moisture content and dry density shall be
maintained within the limits specified below:

Compaction moisture content shall be between one and five percent wet of OMC.

The clay fill shall be compacted to a minimum dry density determined from the
Standard Proctor Test (ASTM D-698). Densities less than 95 percent of the
maximum dry density determined from the Standard Proctor Test shall be
recompacted and/or removed and reworked to meet density objectives.

During construction, drying of finished lifts or sections of compacted clay liner
shall be prevented by sprinkling with water, as needed.

At the end of each construction day's activities, completed lifts or sections of
compacted clay liner shall be sealed by rolling with a rubber tired or smooth drum
rollers and sprinkled with water as needed.
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4.3.10

4.3.11

4.3.12

5.0

5.1

5.1.1

52

5.2.1

The compacted clay liner shall have at least the minimum thickness shown on the
drawings. Thickness on the side slopes shall be measured perpendicular to the
slope face.

The as-built thickness of the compacted clay liner shall be determined by survey
methods (nondestructive) as described below. An individual lift may be sampled
upon completion (but prior to subsequent lift placement) with an approved sampler
or investigative tool, but the resulting penetration shall be properly backfilled with
hand tamped clay fill or a mixture of concrete sand conforming to ASTM C-33 and
dry bentonite uniformly mixed in equal parts by dry weight. Samples of the in-
place compacted clay liner shall be tested and evaluated prior to acceptance.

After completion of a segment of compacted clay liner, the top of the clay shall be

surveyed to ensure that the specified thickness of primary compacted clay liner has
been achieved. The compacted clay liner shall have a maximum permeability of 1

x 10”7 cm/sec.

CLAY TOP COVER AND EXTERIOR SLOPE COVER

SCOPE OF WORK

The Contractor shall furnish all labor, material, supervision, and equipment to
complete the clay top cover and exterior slope cover construction for the Class II
Solid Waste Disposal Areas (Area 1 and 2), including hauling, disking,
compacting, drying, removal of rainfall and removal of all previously placed
material unsuitable due to weather conditions, final grading and sealing and all
necessary items as detailed or required to complete the compacted top cover and
exterior slope cover construction in accordance with the drawings.

The Contractor shall certify and show by weighing under witness by Texas Genco
that the compaction equipment is fully ballasted. The compaction equipment
manufacturer's specifications shall be furnished with the certification.

MATERIALS

Clay that meets all of the following requirements shall be classified as select clay
fill for use in construction of the compacted clay cover.

Clay fill shall meet the requirements of CL or CH clay as classified in accordance
with the Unified Soil Classification System (ASTM D 2487-83) except that 30

9
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522

523

53

5.3.1

532

533

percent or more by dry weight of the material shall pass a No. 200 Standard Sieve.
Clay fill shall have a liquid limit greater than 30 and plasticity index greater than
15.

Clay fill materials shall be reasonably free of gypsum, ferrous, and/or calcareous
concretions and nodules or other deleterious substances.

Continuous and repeated visual inspection of the materials being used will be
performed by the Contractor and Texas Genco to ensure proper soils are being
used. In addition, Texas Genco will make frequent inspections of the top cover and
exterior slope cover placement operations and materials and will consult with the
site personnel on suitable liner materials and locations of such.

CONSTRUCTION

Prior to the construction of the top cover and exterior slope cover on landfilled
materials, the area where the cover is to be placed shall be prepared by disking or
scarifying to a depth of nine (9) inches. This entire depth shall then be moisture
conditioned by repetitions of plowing and watering. Prior to placement of clay, the
combustion by-product slickened surface shall be roughed-up by use of a dozer to
ensure good bonding between the combustion by-product and the first layer of the
clay liner. The first layer of the cover material shall be placed and compacted as
follows:

Clay fill lift thickness, after compaction, shall be between 6 and 7 inches. Thinner
lifts are permissible to achieve design grades.

Prior to compaction, each lift of clay fill material shall be thoroughly mixed by
disking to provide a uniform soil particle size for compactive efforts. The
maximum clod size shall be limited to 4 inches maximum.

Unnecessary equipment or truck trafficking of the surface shall not be permitted
during the period between mixing and placement of the following lift unless
approved by Texas Genco.

After mixing, representative samples will be taken by Texas Genco and tested for
moisture content prior to any compactive efforts. If the moisture content is within
the range specified in Section 5.3.6.1 below, compaction may begin. If the
moisture content is outside of this range, the clay fill will be wetted or dried and
reworked accordingly. The clay fill should be sprinkled or sprayed with water
(most probably from a water truck) and dozed, wind-rowed, and/or disc-plowed to
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534

535

5.3.5.1

5352

53.53

5354

5355

53.5.6

53.6

5.3.6.1

5.3.7

uniformly increase the moisture content of the clay if the material is below
Optimum Moisture Content (OMC). The clay fill should be dozed, wind-rowed,
and/or disc-plowed to help air dry the clay if the moisture content is too high.

Each lift will be thoroughly compacted and satisfy moisture and density controls
through field testing before a subsequent lift is placed.

Compaction of lifts shall be as follows:

Compaction of lifts shall be performed with an appropriately heavy, properly
ballasted, penetrating-foot compactor (such as a CAT 815 or equivalent) subject to
Texas Genco approval. A minimum of four passes will be required on each lift
regardless of whether the lift meets density specifications. A pass is defined as one
trip of the compacting equipment over the lift and back to the starting point by a
single drum roller or one trip across the lift surface from one side to the other if the
compacting equipment has front and back compacting rollers.

The daily work area shall extend a distance so as to maintain moist soil conditions
(facilitate bonding) and continuous operations. Desiccation and crusting of the lift
surface shall be avoided. In any case, the clay shall be scarified to a depth of 2"
between lifts.

If desiccation and crusting of the lift surface occurs before placement of next lift,
this area shall be scarified to a sufficient depth to mix with moist materials, or
sprinkled with water and then scarified.

Transition from full depth cover to beginning of adjacent new section shall be
accomplished by sloping (cutting back) end of full depth section for tying in new
lift.

Compaction shall be accomplished by rolling parallel or perpendicular to the slope.

Dozer equipment shall not be used for primary compaction efforts.

During compaction, the placement soil moisture content and dry density shall be
maintained within the limits specified below:

Compaction moisture content shall be between one and five percent wet of OMC.

The clay fill shall be compacted to a minimum dry density determined from the
Standard Proctor Test (ASTM D-698). Densities less than 95 percent of the
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53.8

5.3.9

5.3.10

5.3.11

5.3.12

6.0

6.1

maximum dry density determined from the Standard Proctor Test shall be
recompacted and/or removed and reworked to meet density objectives.

During construction, drying of finished lifts or sections of compacted clay cover
shall be prevented by sprinkling with water, as needed.

At the end of each construction day's activities, completed lifts or sections of
compacted clay cover shall be sealed by rolling with a rubber tired or smooth drum
rollers and sprinkled with water as needed.

The compacted clay cover shall be to the minimum thickness as shown on the
drawings. Thickness of the clay cover on the side slopes shall be measured
perpendicular to the slope face.

The as-built thickness of the compacted clay cover shall be determined by survey
methods (nondestructive) as described below. An individual lift may be sampled
upon completion (but prior to subsequent lift placement) with an approved sampler
or investigative tool, but the resulting penetration shall be properly backfilled with
hand tamped select clay fill or a mixture of concrete sand conforming to ASTM C-
33 and dry bentonite uniformly mixed in equal parts by dry weight. Samples of the
in-place compacted clay cover shall be tested and evaluated prior to acceptance.

After completion of a segment of compacted clay top cover and/or exterior slope
cover, the top of the clay shall be surveyed to ensure that the specified thickness of
primary compacted clay cover has been achieved. The compacted clay cover shall
have a maximum permeability of 1 x 10”7 cm/sec.

Field and laboratory tests shall be made at frequent intervals to determine that

moisture content and dry density requirements are being satisfied. Locations shall
be designated by Texas Genco.

TOPSOIL AND SEEDING

Topsoil shall be placed on the exterior surfaces and spread in accordance with the
depth specified on the approved for construction drawings as measured after light
rolling. Any trash, wood, brush, stumps, or other objectionable materials
encountered shall be removed.
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6.2

7.0

7.1

7.2

8.0

8.1

8.2

9.0

9.1

All exterior surfaces shall be seeded with Bermuda and natural grass seed and
fertilized. Texas Genco will accept responsibility of a closed cell after a 6" stand of
continuous Bermuda and natural grass has been established.

LIMESTONE ROCK FOR ENERGY DISSIPATION

The limestone rock used to dissipate the hydraulic energy at the base of the
concrete - lined downslope channel shall be strong, durable, broken stone, free of
cracks, soft seams, and similar structural defects. The aggregate shall be roughly
angular, reasonably free of thin, flat, or elongated pieces. Neither the breadth nor
the thickness of any stone shall be less than one-third of its length. The riprap
materials shall weigh between 50 and 150 pounds each and at least 60 percent of
the stones shall weigh more than 100 pounds each.

Placement of the material in the energy dissipation shall be made in a manner
which prevents segregation, maintains an open matrix of stone, prevents further
breaking of the blocks, and prevents damage to the concrete structure which forms
the dissipater.

CONCRETE AND REINFORCING STEEL

All concrete materials and installation shall be in accordance with Class C Concrete
as referenced in the attached Civil Standard Specification C-002 entitled
"Concrete."

Reinforcing steel materials and installation shall be in accordance with the attached
Civil Standard Specification C-003 entitled "Reinforcing Steel."

DRAINAGE

GENERAL

Work shall include but not necessarily be limited to the construction and
maintenance of temporary and permanent drainage, and sediment control for the
solid waste disposal area. Such work will involve the construction of ditches,
dikes, traps, slope drains, preparing slopes, compacting top soil, seeding and
fertilizing as to comply with this Specification and drawings or as directed by the

Engineer.

The design storm for temporary construction drainage is the 25 year, 24 hour event.
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9.2

10.0

CLASS II SOLID WASTE DISPOSAL AREAS

A permanent drainage system consisting of peripheral ditches and dikes shall be
constructed in the Class II solid waste disposal areas. The peripheral ditches shall
serve to convey all runoff, from the finished reclaimed cells and all other cells
which are neither being developed nor filled, to the area's natural runoff system.
The ditches, dikes, stilling basins, catch basins and drop structures shall be as
shown on the design drawings.

The area's natural runoff system, Lynn Creek, shall be rerouted to the dimensions
and elevations shown on the design drawings.

The runoff from the cell which is at any point being filled shall be directed to dikes
within the disposal area, which shall be in turn conveyed to a pipe or ditch running
along the area haul road and discharging to the area's runoff pond. The size and
type of pipe or ditch shall be as shown on the design drawings. The maximum
open area being drained to the area's runoff pond shall not exceed 63 acres, unless
approved by Texas Genco Engineering.

As an area is filled and covered the drainage system shall be re-routed so as to
discharge into the peripheral ditch system. Maintenance shall be provided as
needed for both the permanent and temporary ditch systems.

As construction of the cell rows proceeds towards the area's runoff pond, the
temporary drainage system shall sequentially be routed towards the ditch.

The top of the seeded reclaimed cells shall be sloped at a three percent grade to
permit the surface runoff to be collected at the top of the exterior slopes by
channels which drain into five (5) downslope concrete lined channels which
conduct the runoff to the permanent peripheral channels.

HAUL ROADS

The main haul road through the bottom ash waste disposal area 1 shall be an
unsurfaced type, two lane, all weather, 42 feet right-of-way width designed for 85
ton truck capacity. The preliminary construction of these roads shall use bottom
ash and be adequate to allow satisfactory passage for vehicles hauling materials to
the cell being filled.
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The spurs leading from the main haul road to the various disposal cells within the
area shall be constructed as needed. As a particular cell is being filled the road spur
within the cell will be constantly raised and continuous maintenance of this road
shall be provided by the on-site spreading equipment to ensure the satisfactory
passage of the hauling trucks. A turn-around area shall be provided at the end of
the spur. Once a cell is filled the haul road shall be covered and seeded as specified
in Section 7.0.

Periodic maintenance of these roads shall be performed so as to permit normal
vehicular use at all times and shall include dust control.

11.0 TESTING
11.1 All earthwork and soils testing shall be conducted by Texas Genco.
11.2 The following minimum testing frequency shall be utilized:
Material Test and Frequency
Clay fill from Standard Proctor Compaction
clay borrow area. Test (ASTM D698) for each
soil type and each 10,000
cu. yds. excavated.
Clay fill installed One in-place density &
as clay liner, top clay cover, moisture content test per
or clay exterior slope cover. 125,000 sq. ft. of compacted
lift. At least one test shall be
performed for each lift of
material placed.
11.3 All test locations shall be referenced by approximate plant coordinate and
elevation.
11.4 The latest Codes and Standards will be applicable.
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12.0

13.0

GROUNDWATER MONITORING SYSTEM

A series of groundwater monitoring wells have been installed in the vicinity of the
dewatered sludge waste disposal cells and run-off ponds so as to comply with
Texas Natural Resource Conservation Commission (TNRCC). New wells shall be
installed as new areas are developed.

A program has been implemented to obtain and analyze samples from the installed
groundwater monitoring system. All monitoring wells have been sampled and the
samples analyzed to establish groundwater quality and to determine contamination
on a periodic basis.

The parameters to be established during the analysis shall meet the requirements of
the TNRCC.

DRAWINGS

The Contractor shall be responsible for having complete full size working cell
development and cell closure drawings available for Texas Genco - Engineering
review. Quarterly submittal of these drawings will be required. As a minimum,
these drawings should include definition of the cell limits, details of the temporary
drainage system, and details for sequencing of cell closure.
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1.0 INTRODUCTION

This document presents the Construction Quality Assurance (CQA) Plan for specific components
of the landfill cover system that will be constructed on open sections of the Solid Waste Disposal
Area (SWDA) landfill at the Limestone Electric Generating Station (Station) located near Jewett,
Texas. The majority of the Station is located in Limestone County, while the SWDA, which is also
known as coal combustion residual (CCR) Unit 004, is located in Freestone County.

CCR is disposed by the Station in the SWDA Landfill. Upon completion of the cover system
installation, TRC will provide a certification documenting the cover system meets the requirements
of the approved Closure Plan and applicable rules governing CCR Landfills in Texas.

11 Background

NRG is closing open sections of the SWDA Landfill where active waste disposal has not occurred
for years. As depicted on Sheet 4 of the construction plans, the open area being considered for
closure is located along the northeast face of the landfill. Roughly 40 acres in extent, this overall
area was broken into four separate zones equivalent in size to make closure estimating easier.
The zones are:

e Zone 1-10.71 Acres of Landfill Closure + 4.92 Acres of Additional Stormwater Ditch
Construction.

e Zone 2 —10.79 Acres of Landfill Closure + 3.65 Acres of Additional Stormwater Ditch
Construction.

e Zone 3 —10.15 Acres of Landfill Closure + 5.80 Acres of Additional Stormwater Ditch
Construction.

e Zone 4 — 8.27 Acres of Landfill Closure + 1.65 Acres of Additional Stormwater Ditch
Construction.

The proposed final cover system will be constructed by EcoMaterial Technologies, Inc.
(EcoMaterial) under separate contract to NRG. The cover system will consist of compacted clay
with a minimum thickness of 18 inches (1.5 feet, installed in three, 8-inch lifts compacted to 6
inches) covered with a minimum of 6 inches (0.5 feet) of vegetated topsoil.

In addition to the cover system, a new stormwater ditch system will be constructed of 18 inches
(1.5 feet) of compacted clay that will be installed in the same manner as the cover system. A
loose lift of 9 inches (0.75 feet) of topsoil will also be installed on the ditch system, however it will
be compacted to an approximate total thickness of 6-inches (0.5 feet) then smooth rolled to
facilitate stormwater flow. As an alternative to the cover soil (which will erode over time), the
facility could elect to install Fabriform pavement in the stormwater ditch system which would be
similar to the other non-contact stormwater ditches at the Facility. CQA testing will not be
performed on the non-contact stormwater ditches.

Cover System CQA Plan April 2024
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1.2 Purpose and Scope

The purpose of this CQA Plan is to provide procedures to confirm that the disposal area liner is
constructed and documented consistent with the Construction Drawings and Specifications.

The scope of this document includes:

e General CQA requirements concerning roles, responsibilities, and qualifications of parties
involved;

e The preconstruction meeting; and

e General inspection and documentation procedures. Specific CQA requirements for each
cover system component address construction procedures and observation, field and
laboratory testing frequency and methods, and acceptance criteria.

2.0 ROLES AND RESPONSIBLITIES

Roles and responsibilities for the CQA that will be performed to document the cover system are
summarized below.

2.1  Construction Quality Assurance Officer

The CQA officer shall supervise and be responsible for all inspections, testing, and related
construction documentation as described in this CQA Plan. The CQA officer will be responsible
for preparation of the construction documentation report to certify substantial compliance with the
engineering design and shall act as the Certifying Engineer following construction completion.
The CQA officer shall be a Texas Registered Professional Engineer.

The CQA officer may designate a representative to perform weekly site visits and reporting duties
on their behalf. Likewise, the CQA officer may designate a qualified testing technician with
experience in the assigned aspect of construction to perform daily inspection, testing, and
sampling duties in his behalf. Although these duties may be delegated, the CQA officer will retain
the responsibility for these activities.

The CQA officer or the CQA officer’s designated representative shall visit the construction site on
a weekly basis or at a minimum during active periods of construction to personally observe and
document the construction and review documentation procedures. Also, at a minimum, the CQA
officer shall personally observe, on at least one occasion, each of the major elements of
construction. The CQA officer shall be readily available for consultation, as needed. The CQA
officer will make recommendations to the owner or the owner’s representative based on
observation and performance of individuals in the field. Those recommendations may be based
on changed conditions, variation from the approved plans and specifications, change orders, out
of compliance test results, re-work, and similar issues or conditions.

Cover System CQA Plan April 2024
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The CQA officer or the CQA officer's representative shall monitor daily progress at the
construction site. Either the CQA officer or the CQA officer's designated representative will
prepare a weekly summary report that discusses the work and testing completed during the week,
test results, sample locations, change orders, clarification requests, and the planned work
schedule for the next week.

2.2 Testing Technician

The testing technician will carry out daily inspection, testing, and sampling duties under the direct
supervision of the CQA officer or his or her representative. The testing technician will observe
and document construction and installation procedures. The testing technician will prepare daily
summary and inspection reports via an electronic reporting software called Compass. The daily
inspection summary will be provided to the CQA officer through the Compass interface and
through file sharing. The testing technician will immediately notify the CQA officer of problems or
deviations from the CQA Plan or design plans and specifications. Reporting, documentation, and
resolution of problems and deficiencies shall be carried out as described in Subsection 4.3. The
testing technician will not have authority to approve design or specification changes without the
consent of the CQA officer.

2.3 Soils Testing Laboratory

The Soils Testing Laboratory retained will be experienced in disposal area construction soils
testing in accordance with the American Society of Testing and Materials (ASTM) Standards and
other applicable standards. The selected laboratory will be required to be responsive to the project
needs by providing test results within reasonable time frames, as defined by contract terms or
regulatory compliance requirements. This shall include providing verbal communication on the
status of ongoing tests and immediate communication of test results as needed to facilitate
ongoing construction. Such information may include hydraulic conductivity test data, proctor
values, and borrow source characterization data. Final laboratory reports will be certified by the
soils testing laboratory and submitted to the CQA officer.

2.4 Construction Contractor

A construction firm retained by the owner or the owner’s representative to furnish earthwork and
piping construction will perform the construction contractor’s role. The construction contractor will
be experienced in solid waste disposal area construction and knowledgeable about clay liner and
cover system construction techniques. The construction contractor will provide the CQA officer
with timely updates on daily and weekly progress, will participate in weekly meetings, and will
contribute to the weekly update reports. Work stoppages due to weather, equipment failure, or
similar should be reported by the construction contractor the day it occurs. Unexpected conditions
should be reported by the construction contractor within 24 to 48 hours.

Cover System CQA Plan April 2024
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3.0 PRECONSTRUCTION MEETING

Prior to construction commencing at the disposal facility, a preconstruction meeting shall be held
at the facility. This meeting will include the parties involved in the construction, including the CQA
officer, the CQA officers designates, representatives of the testing laboratory, construction
contractor, and owner. The objectives of this meeting include construction planning and
coordination of tasks; communication plans and procedures; management of change procedures;
responsibilities and authority during construction, identification of potential problems that might
cause difficulties and delays in construction; and proper interpretation of design intent by
contractors.

Specific topics to be addressed at this meeting include the following:

o Review general safety requirements of the owner and specific safety issues associated
with the construction activities.

¢ Review critical design details of the project, including the plans and specifications.
e Review measures for surface water runoff and runon diversion control.

o Review the responsibilities of each party.

¢ Review lines of authority and communication.

o Review methods for documenting and reporting and for distributing documents and
reports.

¢ Review requirements of the Soils Testing Laboratory regarding sample sizes, methods of
collection, and shipment. Also, review turnaround times for sample data and implications
on construction schedule pending receipt of acceptance data.

¢ Review the number and locations of the testing requirements for soils and geosynthetic
components.

e Review procedures for test results and subsequent action required for failed tests.
o Review a proposed weekly work schedule.

o Conduct a site walk of the clay borrow pit to evaluate clay proposed for cover system (refer
to subsection 5.2.2 for more information on the clay borrow pit).

4.0 GENERAL CONSTRUCTION INSPECTION AND
DOCUMENTATION

This section describes general documentation procedures to be implemented including use of
forms, identification and resolution of problems or deficiencies, and photographic documentation.

Cover System CQA Plan April 2024
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4.1 Daily Summaries and Weekly Reports

Brief work and testing summaries shall be prepared by the construction contractor and the testing
technician and provided to the CQA officer on a daily basis (or as dictated by construction activity
at the site) for each day of activity. Summary reports shall contain the following information, as
appproriate:

1. Date, project name, location, and names of key contributors, including the testing
technician, construction contractor's foreman, CQA officer, and/or the CQA officer's
representative.

2. Time work starts and ends each construction work day. Also, the duration and reason for
work stoppages (i.e., weather delay, equipment shortage, labor shortage, unanticipated
conditions encountered, etc.).

3. Data on weather conditions including temperature, humidity, wind speed and direction,
cloud cover, and precipitation.

4. Construction contractor’'s work force, equipment in use, and materials delivered to or
removed from job site.

5. Chronological description of work in progress including locations and type of work
performed.

6. Summary of meetings held and attendees.
7. A description of materials used, and references or results of testing and documentation.

8. Discussion of problems/deficiencies identified and corrective actions taken as described
in Subsection 4.3 (Problem/Deficiency ldentification and Corrective Action).

9. ldentification/list of laboratory samples collected, marked, and delivered to laboratories, or
clear reference to the document containing such information if samples were obtained.

10. An accurate record of calibrations, recalibrations, or standardizations performed on field
testing equipment, including actions taken as a result of recalibrations.

11. Copies of field data sheets or other daily output from Compass.

4.2 Paper and Electronic Forms, Checklists, and Data Sheets

Additional paper and/or electronic forms may be developed during the project to provide specific
needs such as geomembrane inspections or simply to improve efficiency of data collection. New
forms shall be approved by the CQA officer prior to their use, shall be distributed to the project
team, and shall be incorporated in this CQA Plan upon approval.
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4.3 Problem/Deficiency Identification and Corrective Action

Problem or deficiency identification and corrective action will be documented in the daily reports
provided to the CQA officer and the Weekly Reports prepared by the CQA officer for the owner.
These problems or deficiencies include when a construction material or activity is observed or
tested that does not meet the requirements set forth in this Plan and in the construction
specifications. The Weekly Report should clearly reference daily reports, photographs, laboratory
or field testing information, or forms that contain data or observations leading to the determination
of a problem or deficiency. Problem/deficiency identification and corrective action documentation
may include the following information:

1. A description of the problem or deficiency, including reference to supplemental data or
observations responsible for determining the problem or deficiency.

2. Location of the problem or deficiency, including how and when the problem or deficiency
was discovered. In addition, an estimate of how long the problem or deficiency has existed.

3. An opinion as to the probable cause of the problem or deficiency.

4. Arecommended corrective action for resolving the problem or deficiency. If the corrective
action has already been implemented, then the observations and documentation to show
that the problem or deficiency has been resolved. If the problem or deficiency has not
been resolved by the end of the day upon which it was discovered, then the report will
clearly state that it is an unresolved problem or deficiency. Subsequent Daily Reports shall
indicate the status of problems or deficiencies until resolved.

Deficiencies should be communicated, as soon as possible, to allow corrective action to be
implemented without significant rework and/or disruption of work. If the problem or deficiency has
not been resolved, the CQA officer and the preparer will discuss the necessary corrective actions.
The CQA officer will work with the owner and construction contractor to implement actions as
necessary to resolve the problem or deficiency. A summary and specific description of such
problems or deficiencies and corrective actions implemented shall be provided in the Construction
Documentation Report.

The CQA officer, working with the owner and construction contractor, will determine if the problem
or deficiency is an indication of a situation that might require changes to the plans and
specifications and/or the CQA Plan. Revisions to the plans or specifications or the CQA Plan must
be approved by the CQA officer and the site owner prior to being implemented.

44 Photographic Documentation

Photographs will be taken to document observations, problems, deficiencies, corrective actions,
and work in progress. Global positioning system (GPS) coordinates will be collected for each
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photograph taken. Photographs will be in digital format and will be filed in chronological order in
a permanent file by the CQA officer. Photographs will be taken of:

1. Each test location;
2. Each sample location;
3. Each shelby tube prior to shipment; and

4. Of the extent and character of the work accomplished while the testing technician, CQA
officer, and/or CQA officer’s representative is on-site.

The following information should be documented in the Compass software and daily summary for
each photograph:

1. Date and time;

2. Location where photograph was taken, including information regarding the orientation of
the photograph itself for proper viewing (i.e., looking south);

3. Description of the subject matter;
4. Unique identifying number for reference in other reports (if applicable); and
5. Name of photographer.

4.5 Surveying

Required surveying will be performed by the construction contractor under the supervision of the
CQA officer, or his designated representative. Surveys will be based on survey control
monuments that have been established for the facility. Surveys will be performed on a nominal
50 x 50 foot grid, with additional focus on key locations such as breaks in slope, top or toe of
slopes, and the limit of cover system construction. Elevations and coordinates will be based on
a plant specific system. However, elevations will be readily convertible to MSL datum, and
coordinates will be readily convertible to the Central Zone of the Texas State Plane Coordinate
System (NAD 83) in US survey feet.

The location of field tests and samples will be recorded through the collection of GPS coordinates.
In the event that GPS coordinates prove insufficient, the CQA officer, or his designated
representative, is responsible to provide or request survey control.

5.0 COVER SYSTEM CONSTRUCTION QUALITY ASSURANCE

As previously mentioned, the cover system will consist of compacted clay with a minimum
thickness of 18 inches (1.5 feet) (installed in three, 8-inch lifts compacted to 6 inches) covered
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with a minimum of 6 inches (0.5 feet) of vegetated topsoil. Per TCEQ guidance', and in
accordance with 30 TAC §352.1221/40 CFR §257.102(d)(3), the final cover system must meet
the following requirements:

5.1

The permeability of the final cover must be less than or equal to the permeability of the
bottom liner. Because the permeability of the SWDA'’s liner is 1x10-" centimeters per
second (cm/sec), 1x107 cm/sec is the maximum allowable hydraulic conductivity of the
cover system.

The cover system must have an infiltration layer of a minimum of 18 inches of earthen
material.

The final cover system must have a minimum of 6 inches of erosion layer of earthen
material that is capable of sustaining native plan growth.

The final cover system must be designed to accommodate settling and subsidence.

Waste Subgrade

The construction contractor will fill or remove CCR waste in the construction area to match the
design elevations of the waste subgrade provided in the construction plans. The construction
contractor will be responsible for means and methods to implement the work.

5.1.1 Procedures and Observation

The testing technician, CQA officer, and/or CQA officer’s representative will observe the subgrade
construction activities and will document relevant observations to support certification of the
following requirements:

1.

The construction contractor will confirm the uniformity of the prepared subgrade. CCR
waste material excavation, placement, and grading will be monitored for removal of
unsuitable material. The construction contractor will segregate and/or remove unsuitable
subgrade materials, which include:

a. Boulders, cobbles, and angular rocks greater than 2 inches in diameter;

b. Voids, mounds, or other areas that do not meet the planned waste elevations
provided in the construction plans for the project;

1 Coal Combustion Residuals (CCR) Landfill, Draft Technical Guideline No. 30, TCEQ, dated May 2020; and
Nonhazardous Industrial Solid Waste Landfills, Draft Technical Guideline No. 3, TCEQ, dated May 3, 2976,
revised November 30, 2015.
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c. Unstable or saturated material;

d. Organic material; and

e. Other materials or conditions that prevent the installation of a compacted clay
cover system.

2. The construction contractor will not move CCR waste to an area outside of the landfill. All
waste cut or excavated during the project will be placed back within the defined limits of
construction so that it will ultimately be located beneath the installed cover system, or
moved to an active portion of the landfill.

3. The waste subgrade will be compacted to the extent that it is non-yielding, then scarified
(if warranted) prior to the placement of the first clay lift.

5.1.2 Survey

As the waste subgrade for each zone or subset within a zone reaches the design elevation, the
construction contractor will survey those areas and provide that information to the CQA officer.
In no event shall cover system construction proceed prior to confirmation that the waste elevations
meet the design requirements as shown in the construction documents or otherwise agreed to
with the Owner and CQA officer.

5.2 Compacted Clay Component of Cover System

Per TCEQ guidance, cover material should consist of a well-graded, fine-grained, clay-rich soil
having low cracking potential and good workability and compaction characteristics. The TCEQ
recommends a soil containing at least 20% of material passing a No. 200 sieve, having a plasticity
index between 10% and 35%, having less than 10% gravel, and that includes no rocks larger than
two inches in diameter. Based on general engineering practices, the TCEQ recommends that the
compacted soil should have a hydraulic conductivity of 1x107 cm/sec or less. The cover should
be constructed and maintained to avoid ponding and erosion. The clay acceptance criteria
provided in Subsection 5.2.2 documents that the clay that will be used in cover soil construction
will meet or exceed these criteria.

5.2.1 Procedures and Observation

Field tests and soil sample types will be recorded in the daily construction summaries and weekly
reports (refer to Subsection 4.1) including locations (by coordinates or survey point reference
number) and elevation or lift number of field tests and laboratory sample points. The construction
contractor will be responsible for means and methods to implement the work. The testing
technician, CQA officer, and/or the CQA officer's designated representative will observe
compacted clay fill construction activities and will document relevant observations to support
certification of the following requirements:
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o The CQA officer will confirm the subbase is acceptable and ready for clay fill placement
prior to placement of clay fill over the subbase. Procedures for determining subbase
acceptance are discussed in Subsection 5.1.

e All parties (the construction contractor, testing technician, CQA officer, and/or the CQA
officer’s representative) will confirm the uniformity of the excavated soil to be used as clay
fill. Soil placement will be monitored for segregation and removal of unsuitable material
and for changes in soil type, color, texture, and moisture content.

e The Construction Contractor will segregate and/or remove unsuitable materials such as
granular soil, silty or sandy clay not meeting acceptance criteria, boulders, cobbles,
organic material, and other deleterious material.

o The clay will be installed in uncompacted lifts of no more than 8 inches in thickness and
compacted with a sheeps-foot roller or similar to no more than 6 inches in thickness.

e The testing technician, CQA officer, and/or the CQA officer’s representative will observe
clay placement and perform field testing with contractor assistance. The testing technician
will measure field densities and moisture contents, using methods described in Subsection
5.2.2 (Sampling Requirements and Acceptance Criteria), to document that the compacted
clay fill is in substantial conformance with the placement specifications and that soil
placement has been conducted in a manner to achieve a uniform, homogeneous clay
mass.

e Voids created by nuclear density gauge (NDG) probes or as the result of Shelby tube
samples will be backfilled with granular bentonite, hydrated, and tamped to achieve a
compacted and complete repair of the compacted clay.

o Areas of unacceptable permeability, density, or moisture content, as defined by
Subsection 5.2.2 (Sampling Requirements and Acceptance Criteria), will be documented
by the testing technician, CQA officer, and/or the CQA officer’s designated representative.
Corrective action will consist of moisture-conditioning of the soil, additional compactive
effort, and/or replacement of the material as necessary. Methods for moisture-conditioning
soil are described below. Following corrective actions, such areas will be retested.
Additional lifts will not be placed in areas with failed test results until corrective action has
been completed and retesting has confirmed acceptable compaction has been achieved.

¢ |If necessary, surfaces of liner or cover to receive successive lifts of clay will be moisture-
conditioned either by scarification and addition of water where desiccated, or by discing
and air drying where saturated to promote effective bonding of lifts. Following scarification,
water will be applied with a spray bar applicator or equivalent method to achieve uniform
distribution.

o Clay placement will be performed in a manner to achieve continuous and complete keying
together of clay cover construction areas. Stepped joints will be utilized to connect lateral
segments of clay cover construction, and to connect the current compacted clay cover
with previously installed cover.
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¢ No frozen soil will be used for clay fill cover construction. Frozen soil in the compaction
work area will be removed or allowed to melt prior to compaction.

e Stones and other penetrating objects 2 inches or larger and stones with sharp edges or
points protruding from the surface of the final lift of compacted clay fill will be removed.
Organic material will be removed by the contractor as well. Voids made by the removal
of stones will be filled with clay soil or bentonite.

e Preconstruction planning will be undertaken to sequence construction activities to
minimize the length of time any completed clay surface will be exposed prior to receiving
protective cover. Protective cover will be provided by the installation of cover soil.

5.2.2 Sampling Requirements and Acceptance Criteria

Field and laboratory sampling frequencies are based on the area or volume of material placed,
as specified in the project specifications. This section describes the required analyses, methods,
sample frequencies, and acceptance limits. The testing technician will perform field tests and will
collect soil samples for laboratory analysis with the approval of the CQA officer. The testing
technician and the soil testing laboratory will perform laboratory analyses with the approval of the
CQA officer.

PRECONSTRUCTION SAMPLING

Based on prior knowledge, the clay borrow source produces a lean clay that meets TCEQ
guidelines for compacted clay liner material. Prior hydraulic conductivity laboratory analyses of
remolded samples from the clay borrow source indicated a range of 1.6x10-8 to 4.3x10® cm/sec.

Representative (grab) samples will be obtained from the clay borrow source (if not used in
construction of a prior phase) and analyzed for standard proctor, Atterberg limits, and grain size
prior to construction. This will confirm soil characteristics and provide an initial maximum dry
density and optimum moisture content for field moisture/density testing. Multiple samples will be
collected to ensure that sufficient data is obtained of the clay material to allow for the maximum
dry density and optimum moisture content values used for compaction testing to be adjusted as
needed during the cover construction. In the event that changes in physical appearance or soil
characteristics are observed, additional sample(s) will be obtained and analyzed.
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The following laboratory analyses will be performed on all representative samples obtained:

PARAMETER TEST METHOD
Moisture-density relationship using Standard Proctor ASTM D698
compaction
Atterberg limits ASTM D4318
Grain-size analysis ASTM D422

The following acceptance criteria will apply to the compacted clay soil.

¢ A minimum 30% by weight that passes the 200 sieve.

e A saturated hydraulic conductivity of 1x10-7 cm/s or less, when compacted to required
moisture contents and densities based on the standard Proctor method.

¢ Aliquid limit of 30% or greater.

o A plasticity index of 15% or greater.

FIELD TESTING

The following field testing methods will be used by the testing technician during construction:

PARAMETER METHOD

Moisture content ASTM D6938

Soil density ASTM D2922

Field density and moisture content tests will be performed at a minimum rate of 1 test per 8,000
square feet (per 6-inch lift) of installed clay (roughly a 90-foot by 90-foot area). Testing will not
be performed in the ditch system. Nuclear density gauge test locations, results, and the tested
lift will be compiled in a daily summary. The CQA officer will compile the daily summaries and
submit them to NRG electronically in a weekly report. The daily and weekly reports will also be
maintained in the QA/QC record.

Acceptance criteria for field density will require soil compaction to a minimum of 95 percent of the
Standard Proctor (ASTM D698) maximum dry density. Moisture content requirements will be at
least wet of optimum. The acceptable range will be based on Proctor moisture-density
relationships and compaction versus permeability relationships.

LABORATORY TESTING

Routine laboratory testing of the clay cover soil will be performed on samples of in-place clay soil.
Sampling locations will be determined by the CQA officer or testing technician. Samples for
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determining in-place properties will be collected by pushing Shelby tubes. Geotechnical samples
of in-place clay will be collected at a frequency of 1 sample per 100,000 square feet per 6-inch lift
installed. Two Shelby tubes will be pushed per sample location (within 2 feet of each other) by
the construction contractor (with a bulldozer blade or similar). The testing technician will wrap
both Shelby tubes, photograph them, and label them “A” and “B”. The testing technician will
submit the A sample for hydraulic conductivity, Atterberg limits, and sieve analyses. The B sample
will be held pending results of the A sample. If analysis of the A sample yields questionable
results, the B sample will be submitted for analyses. The samples will be analyzed for the
following:

PARAMETER TEST METHOD
Hydraulic conductivity ASTM D5084
Atterberg limits ASTM D4318
Grain-size analysis ASTM D422

All hydraulic conductivity analyses will be performed on undisturbed extruded material — samples
shall not be remolded by the laboratory.

If the A and B geotechnical samples both indicate that the clay area does not meet the
permeability standards established in the Closure Plan and/or the CQA Plan, the CQA officer will
direct the construction contractor to remove the portion of the cover system where the
geotechnical samples were obtained so it can be recompacted. If the Atterberg limits and sieve
analysis indicate that the clay is outside of specifications, the clay from this area will be amended
with bentonite clay or mixed with/replaced with fresh material.

5.2.3 Survey

As the compacted clay reaches its design thickness the construction contractor will survey those
areas and provide that information to the CQA officer. Completed areas should be surveyed as
quickly as possible, so that cover soil can be installed on the clay to prevent its desiccation.

5.3 Cover Soil

Per federal and state CCR Rules, an erosion layer consisting of at least 6 inches of topsoil capable
of sustaining native plant growth, will be provided above the compacted clay layer to minimize
erosion of the final cover system. The topsoil must be seeded with native vegetation and/or a
climate appropriate grass, and regular maintenance of the seeding will take place until a
vegetative cover is established and self-sustaining.
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5.3.1 Procedures and Observation

The testing technician, CQA officer, and/or CQA officer’s representative will observe the cover
soil installation and will document relevant observations to support certification of the following
requirements:

1. A minimum thickness of 0.5 feet as determined by survey.

2. Seeding and watering or hydromulching the cover soil with a native or climate appropriate
grass seed or seed mix that will be preapproved by the CQA officer.

3. Obtaining a vegetative cover with a density of at least 70% of the native background
vegetative cover for the area and time of year..

5.3.2 Survey

As the topsoil reaches the design elevation, the construction contractor will survey those areas
and provide that information to the CQA officer.
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Attachment B
Landfill Cover Design Drawings
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Run-On and Run-Off Control System

Plan for the CCR Landfill
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1
for the CCR Landfill N rg . Page No. 1 of 3

1 INTRODUCTION AND PURPOSE

Pursuant to 40 CFR 257.81(c), this document provides the revised written run-on and run-off control
system plan for NRG Texas Power LLC’s (NRG) Limestone Generating Station. Based on the
applicability criteria of 40 CFR 257.81(a), the following CCR landfill and drainage feature are addressed
herein:

e  Unit 004 Landfill, and
e Unit 002 Storm Water Pond.

Unit 004 Landfill functions as a single unit, but it is subdivided into multiple areas. Run-off from the
Unit 004 Landfill is directed to Unit 002 Storm Water Pond via a conveyance ditch within the landfill.

2 RESULTS & CONCLUSIONS

The run-on and run-off control systems were analyzed for the CCR landfill unit to assess how the landfill
control systems managed the storm water run-off during the design storm event. Run-on does not reach
the landfill because of the diked edges around the perimeter. The areas of the landfill with topsoil cover
direct the non-contact storm water to downcomers, which convey the run-off to the perimeter ditch
system.

Storm water run-off from the landfill is controlled and managed with the use of a ditch system located
within the limits of the landfill, conveying landfill run-off to the Unit 002 Storm Water Pond. The ditch
system includes three separate culvert installations, two (C2 and C3) located beneath haul roads leading to
the landfill, and one (C1) located beneath the north dike of the Unit 002 Storm Water Pond. Although an
additional 36-inch diameter pipe was added into culvert C2, each of the culverts remains undersized for
conveying the peak design runoff. Various options may be considered by NRG to meet the drainage
criteria, including, but not limited to, reducing the open landfill area that is conveyed by the ditch and
culvert drainage system to the Unit 002 Storm Water Pond, increasing the diameter of the culverts or the
number of culverts at each location to increase hydraulic capacity, or increasing the ditch capacity
through raising the ditch dike height and/or increasing the ditch width.

Unit 002 Storm Water Pond has sufficient capacity to collect and manage the storm water run-off from
the Unit 004 Landfill during the design storm event without overtopping since the estimated maximum
water level from the design storm event remains lower than the top of dike elevation. The storm water
run-off control results, including available storage volume in the landfill ditch, are presented below.

Estimated
Total Unit 004 Unit 002 Initial Water Top of
Volume Landfill Storm Level in Unit Surface
CCR Unit Total Design Storm Ditch Water 002 Storm Estimated Impoundment
004 Landfill | Drainage Storm Water Storage Pond Water Pond Maximum Dike
Run-Off Area (ac) | Event! Run-off Capacity Storage (ft/ac-ft) Water Elevation
Collection (ac-ft) (ac-ft) Capacity Level (ft) (ft)
Unit 002
25-year,
Storm Water 111.25 54.33 1.77 99.17 425.65/ 433.00 434.00
24-hour
Pond ~45.9

1- U.S. Department of Commerce. Technical Paper No. 40; Rainfall Frequency Atlas of the United States for Durations from 30
Minutes to 24 Hours and Return Periods from 1 to 100 Years. Washington, D.C.: U.S. Department of Commerce Weather
Bureau. May 1961 (8.5”) (NOAA PFDS storm event 7.6”)

Sargent & Lundy LLC ’\ TR C
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3 CERTIFICATIONS

This initial run-on and run-off control system plan meets the requirements of 40 CFR §257.81.

[ certify that this Document was prepared by me or under my supervision and that I am a registered
professional engineer under the laws of the State of Texas.

This document is released for use under the authority of James H. Staehlin, Texas PE # 87527 on
October 14, 2016. Sargent & Lundy LLC Texas Registered Engineering Firm # F-2202.

Certified by: \KA r\/LES Hr g(mgg CiNS Date: [0'// Lff% 12

, iy LN
5 \w
g JAMES H. STAEHLIN

bon 875 27W

é'p‘ 9 0 (L/

%&O Q5 0(3.’5‘."’.‘.3.?’%\%':
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Sargent & Lundy LLC
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3 CERTIFICATIONS

This revised run-on and run-off control system plan meets the requirements of 40 CFR §257.81.

I certify that this Document was reviewed and revised by me and that [ am a registered
professional engineer under the laws of the State of Texas.

Name: Bruce M. Daniel

Registration No.: 48121

State: TX

Firm Registration: 3775, TRC Environmental

s (/o
Signature: /ﬁa—l-'/z/»(/a—w/

%

Date: z// 7/2/
Sargent & Lundy LLC
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Attachment D
Current and Final Condition Drawings
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