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1 PURPOSE

Pursuant to 40 CFR 257.73(c)(1), this document provides a history of construction for the applicable
existing coal combustion residual (CCR) surface impoundments at NRG Texas Power LLC’s (NRG)
Limestone Generating Station. The following existing CCR surface impoundments are addressed herein:

e Unit 019 E Pond,

e Unit 003 Secondary E Pond,

e UnitST-18, and

e Unit 002 Storm Water Pond.

NRG has evaluated the CCR landfill stormwater run-off pond (002) and determined that the subject
surface impoundment does not meet the definition of a CCR surface impoundment based on EPA
guidance. This determination is based on:
1. the fact that the CCR landfill stormwater run-off pond (002) is not designed primarily to hold an
accumulation of CCR and liquid
2. the primary function of the landfill stormwater run-off pond (002) is not storage or disposal of
CCR.
For the aforementioned reasons, NRG will no longer manage the CCR landfill stormwater run-off pond
(002) as a CCR surface impoundment after October 17, 2016.

2 HISTORY OF CONSTRUCTION REQUIREMENTS PER 40 CFR 257
This document provides, to the extent feasible, the information to be included in a history of construction
pursuant to 40 CFR 257.73(c)(1). Per 40 CFR 257.73(c)(1), “... the owner or operator of the CCR unit
must compile a history of construction, which shall contain, to the extent feasible, the information
specified in paragraphs (c)(1)(i) through (xi) of [Section 257.73].” The preamble to 40 CFR 257 clarifies
the US EPA’s intent for including the clause “to the extent feasible.” The preamble states, the “EPA
acknowledges that much of the construction history of the surface impoundment maybe [sic] unknown or
lost.” The preamble continues,

“EPA is using the phrase “to the extent available” and clarifying that the term requires the owner
or operator to provide information on the history of construction only to the extent that such
information is reasonably and readily available. EPA intends facilities to provide relevant design
and construction information only if factual documentation exists. EPA does not expect owner or
operators to generate new information or provide anecdotal or speculative information regarding
the CCR surface impoundment’s design and construction history.”

Table 1 lists the information requested by 40 CFR 257.73(c)(1)(i) through 257.73(c)(1)(xi).

Readily available and applicable historical information (drawings, reports, historical aerial photographs,
etc.) relevant to the CCR surface impoundments at the Limestone Generating Station have been gathered
and reviewed. This document compiles the required information into a single history of construction
document for the four aforementioned existing CCR surface impoundments.
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Table 1: Requested Information for History of Construction

40 CFR . Location in this
Requested Information
Reference Document
§ 257.73(c)(1)(i) | The name and address of the person(s) owning or operating the CCR unit. Section 3
§ 257.73(c)(1)(i) | Name associated with the CCR unit. Section 3
§ 257.73(c)(1)(i) Identification number of the CCR unit if one has been assigned by the Section 3
state.
The location of the CCR unit identified on the most recent U.S. Section 3
8 257.73(c)(1)(ii) | Geological Survey (USGS) 7% minute or 15 minute topographic Exhibit 1’
quadrangle map of equivalent scale if a USGS map is not available.
§ 257.73(c)(1)(iii) | A statement of the purpose for which the CCR unit is being used. Section 3
§ 257.73(C)(1)(IV) The name and size in acres of the watershed within which the CCR unit is Section 3
located.
§ 257.73()(1)(V) Description of the physwal anq engineering p.ropertles of the foundation Section 4
and abutment materials on which the CCR unit is constructed.
A statement of the type, size, range, and physical and engineering Section 4
8 257.73(c)(2)(vi) propertlgs of the materials used in constructing each zone or stage of the Attachment A
CCR unit.
h h i . . f each fih Section 4,
§ 257.73(c)(1)(vi) T imet od of site preparation and construction of each zone of the CCR Attachments
unit. AB&C
. The approximate dates of construction of each successive stage of Secti
ection 4
§ 257.73()(1)(vI) construction of the CCR unit.
At a scale that details engineering structures and appurtenances relevant to
the design, construction, operation, and maintenance of the CCR unit,
detailed dimensional drawings of the CCR unit, including a plan view and
cross sections of the length and width of the CCR unit, showing all zones,
foundation improvements, drainage provisions, spillways, diversion
ditches, outlets, instrument locations, and slope protection, in addition to Section 4,

§ 257.73(c)(L)(vii)

the normal operating pool surface elevation and the maximum pool
surface elevation following peak discharge from the inflow design flood,
the expected maximum depth of CCR within the CCR surface
impoundment, and any identifiable natural or manmade features that could
adversely affect operation of the CCR unit due to malfunction or
mis-operation.

Attachment D

.... | Adescription of the type, purpose, and location of existing Section 6,
§ 257.13(c)()(vii) instrumentation. Attachment F
. . . Section 5,
8 257.73(c)(1)(ix) | Area-capacity curves of the CCR unit. Exhibit 2
§ 257.73(c)(1)(x) Description pf each sp_illwa)_/ and div?rsi(_)n design features and capacities Section 5
and calculations used in their determination.
§ 257.73(C)(1)(xi) Construction specifications and provisions for surveillance, maintenance, Section 6

and repair of the CCR unit.
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3 SITE DESCRIPTION & LOCATION

Federal CCR Rule Reference: 40 CFR 257.73(c)(1)(i), 40 CER 257.73(c)(1)(ii),
40 CER 257.73(c)(1)(iii), and 40 CFR 257.73(c)(1)(iv)

NRG owns and operates Limestone Generating Station, which is located approximately 130 miles north-
northwest of Houston, Texas in the southeast corner of Limestone County and southwest corner of
Freestone County, Texas. The CCR surface impoundments that require a history of construction are
located in Freestone County. The Station’s address is FM 39, Jewett, TX 75846.

The Station operates the following existing CCR surface impoundments as defined by 40 CFR 257.53:
e Unit BACP (Bottom Ash Cooling Pond),
e Unit 019 E Pond,
e Unit 003 Secondary E Pond,
e Unit ST-18, and
e Unit 002 Storm Water Pond.

As Unit BACP does not meet or exceed the specified size threshold in 40 CFR 257.73(b) due to its
incised nature, Unit BACP will not be discussed any further herein. The State of Texas has not assigned
identification numbers to these impoundments. Exhibit 1, included at the end of this document, shows the
location of the four non-incised CCR surface impoundments on a reproduction of the United States
Geological Survey’s (USGS) 7.5-minute topographic map of the Donie Quadrangle, Texas.

Unit 019 E Pond serves as a settling basin for water received from FGD decanting/settling operations and
excess flow from Unit ST-18 and Unit 002 Storm Water Pond.

Unit 003 Secondary E Pond is used for the stabilization of FGD residuals from the chloride purge storage
tank, and wastewater from Unit 019 E Pond, which includes FGD wastewater and storm water containing
FGD solids, bottom ash and fly ash. These materials are temporarily stored in the Unit 003 Secondary E
Pond prior to final disposal in the onsite landfill.

Unit ST-18 serves as a settling basin for storm water run-off from the FGD stack out area.

Unit 002 Storm Water Pond functions as a run-off pond to collect and detain storm water from the
uncapped active portions of the landfill.

The entire site is contained within the Sanders Creek-Navasota River watershed (Hydrologic Unit Code
12070103), which extends over approximately 245,000 acres of east central Texas.
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4 HISTORICAL INFORMATION & STAGES OF CONSTRUCTION

Federal CCR Rule Reference: 40 CFR 257.73(c)(1)(v), 40 CFR 257.73(c)(1)(vi),
40 CER 257.73(c)(1)(vii)

The following construction histories were developed for Unit 019 E Pond, Unit 003 Secondary E Pond,
Unit ST-18 and Unit 002 Storm Water Pond through a review of historical design drawings and reports
received from either NRG or other sources as noted. In accordance with 40 CFR 257.73(c)(1), this
history was compiled using only references that were readily available at the time this document was
written.

Physical and engineering properties of the foundation materials on which the CCR surface impoundments
are constructed are described below:

e Unit 019 E Pond: Natural foundation materials for Unit 019 E Pond generally consist of
approximately 7 feet of silty sand which is underlain by hard to stiff clay for approximately 30
feet in depth. Beneath the upper clay layer, the soil is cohesionless comprising of layers of sand.
The cohesionless stratum has medium dense consistency.

e Unit 003 Secondary E Pond: Natural foundation material for Unit 003 Secondary E Pond
generally consists of alternating layers of interbedded sands, silty sands, clayey sands, and clays.
The consistency of the cohesive layers was generally very stiff to hard while the non-cohesive
layers were generally medium dense to very dense.

e Unit ST-18: Natural foundation materials for Unit ST-18 generally consist of cohesionless silty
sand and clayey sand with intermittent cohesive sandy fat clay and sandy lean clay. The
cohesionless strata were medium dense to very dense. The cohesive strata had stiff to hard
consistency.

e Unit 002 Storm Water Pond: The natural foundation material for Unit 002 Storm Water Pond
generally consists of mostly silty sand, fine to medium grained, through a depth of 45 feet.

Original design specifications developed by Ebasco Services Incorporated are included herein as
Attachment A. At the time these specifications were written, the CCR surface impoundments were
assigned different names than are used by the Station at the time this history of construction document
was prepared. Unit 019 E Pond is identified in Attachment A as the Emergency Pond, Unit 003
Secondary E Pond is identified as the Dewatering Sludge Solids Waste Disposal Area, Unit ST-18 is
identified as a run-off pond, and Unit 002 Storm Water Pond is identified as a run-off pond. These
Ebasco specifications provide insight of the original methods of construction, compaction criteria and
dike material properties.

The beginning of Section 5.2 of Specification “Solid Waste Disposal System” discusses the clay liners’
required type, size, range, and physical and engineering properties. Furthermore, Section 5.2 describes
several placement and compaction requirements for the pond clay liners. An excerpt from this section is
provided below:

The clay liner shall be constructed of material obtained from on-site silty clays in so far as
possible and shall be free of muddy material, organic matter, rubbish, debris or other unsuitable
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materials. The gradation of the material shall consist of soil particles with a minimum of 85%
passing through a No. 4 sieve and minimum of 55% passing a No. 200 sieve in accordance with
ASTM D-422 or D-1140 as designated by the Purchaser. The permeability of the material shall
be less than 1x10” cm/sec. The material’s liquid limit shall be equal to or greater than 30 and the
plasticity index equal to or greater than 15. The average moisture content for the clay liner
material may vary from an average of plus three (3) to minus three (3) percent from optimum at
the time of placement.

The area where the liner is to be placed shall be prepared by disking or scarifying to loosen the
surface to a depth of twelve (12) inches and then compacted. Immediately after such scarifying
and compaction, the first layer of material shall be placed and compacted. The clay liner shall be
compacted to a minimum of 95 percent of the maximum density obtained in the standard Proctor
Compaction Test, ASTM D-698 (Method C).

The clay liner material shall be spread and leveled in layers not exceeding six (6) inches in
thickness before compacting with sheepsfoot or wedgefoot rollers. The total liner thickness shall
be three (3) feet as shown on the drawings.

Section 5.4 of Specification “Solid Waste Disposal System,” titled “Runoff Ponds,” states the following:

The clay liner for the [Unit 002 Storm Water Pond] and [Unit ST-18], ...shall meet the material,
placement, and compaction requirements as specified in Section 5.2. A random fill shall be
placed above the clay liner as shown on the design drawings.

Esbasco Specification “Performance of Excavation, Backfill, Filling and Grading,” also included in
Attachment A, provides additional technical requirements for the installation with regards to excavating,
placing and compacting of fill material, and testing to ensure proper compliance with the stated
requirements.

The original civil design criteria, Civil Design Criteria CDC-1 “Site Improvements” and CDC-2 “Site
Investigations, Excavation, and Foundation Design Parameters,” are also included herein as Attachment B
and Attachment C, respectively. CDC-1 provides a description of the method of site preparation used to
construct the impoundment dikes and lists requirements for clearing and grubbing of the native
vegetation, excavation and backfill, and embankments, dams, dikes and channel construction. The
CDC-1 states, “The placement and compaction procedure of the various types of fill will be established to
yield the required in-place densities. The backfill is compacted to a minimum of 95 percent of the
maximum density obtained in the Modified Proctor Compaction Test (ASTM D-1557, Method C).” The
document continues, “Control tests of densities and moisture contents will be made as the work
progresses to assure that required densities and moisture content are being achieved.”

The CDC-2 also provides descriptions of the preliminary and detailed subsurface investigations, including
associated laboratory tests. On the bottom of Page 5, this document confirms the compaction criteria
previously stated and adds “In-situ soils are to be proof-rolled prior to placement of fill or construction of
foundations.”
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Limestone Generating Station’s Unit 1 and Unit 2 were commissioned in 1985 and 1986, respectively.
The CCR surface impoundments were commissioned around the same time as the generating units. The
following modifications were made to the impoundments after initial construction:
o In the winter of 1989 and 1990, repairs were performed to the liner of Unit 019 E Pond.
e Inthe year 2000, the crest elevation for Unit ST-18 was raised from 440 to 444 feet and the
emergency spillway shown on the original design drawing was eliminated.
o In December 2015, the crest elevation for Unit 002 Storm Water Pond was raised from 430 to 434
feet.

Detailed dimensional drawings for these four CCR surface impoundments, as far as was available at the
time of writing this document, have been included in Attachment D. Although five pond “Sections” are
identified on drawing Hou-3037 M-113621S03, only the western most “Section” was actually
constructed.

5 CURRENT CCR SURFACE IMPOUNDMENT CONFIGURATIONS
Federal CCR Rule Reference: 40 CFER 257.73(c)(1)(ix), and 40 CFR 257.73(c)(1)(x)

None of the four non-incised CCR surface impoundments have spillways or design diversion features;
instead, the ponds are designed to contain all storm water run-on and process flows without overtopping
the perimeter dikes. Original design capacities or calculations for the CCR surface impoundment’s
discharge piping could not be found in the available documentation from NRG. However, a detailed
analysis of hydrologic and hydraulic capacities of these CCR surface impoundments was performed and
concluded that each CCR surface impoundment is able to collect and control the inflow design flood
events as required by 40 CFR 257.82.

Area-capacity curves for these non-incised CCR surface impoundments are included in Exhibit 2.

6 ACTIVE MAINTENANCE & SURVEILLANCE PROGRAMS
Federal CCR Rule Reference: 40 CFER 257.73(c)(1)(viii), and 40 CER 257.73(c)(1)(xi)

Pursuant to 40 CFR 257.83, all CCR surface impoundments are examined by qualified personnel at
intervals not exceeding seven days. Each examination includes an inspection of the impoundment
perimeter dikes for any appearances of actual or potential structural weakness and other conditions which
are disrupting or have the potential to disrupt the operation or safety of the CCR surface impoundments.
In addition to examining the perimeter dikes, the qualified personnel inspect the discharge of all outlets of
hydraulic structures which pass underneath the base of or through the dike of the CCR surface
impoundments for abnormal discoloration, flow or discharge of debris or sediment. Each ‘weekly’
inspection is documented on a form titled CCR Surface Impoundment & Landfill Weekly Inspection
Report NRG — Limestone Station; the inspection form template is included in Attachment E. The weekly
inspection reports are then placed in the Station’s operating record as required by 40 CFR 257.105(g)(5).
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Beyond ‘weekly’ inspections, the CCR surface impoundments at the Limestone Generating Station are
inspected annually by a qualified professional engineer in compliance with 40 CFR 257.83(b). The first
annual inspection was performed on November 11, 2015.

7 CONCLUSION

In compliance with 40 CFR 257.73(c)(1), this history of construction has compiled, to the extent feasible,
the relevant historical and current information regarding Unit 019 E Pond, Unit 003 Secondary E Pond,
Unit ST-18, and Unit 002 Storm Water Pond of the Limestone Generating Station.

8 CERTIFICATION

I 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 # 87527on
October 7, 2016. Sargent & Lundy LLC Texas Registered Engineering Firm # F-2202.

Certified by: \JML% _1_\, Seun Date: \0-1-2016

Seal:
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JAMES H. STAEHLIN
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ATTACHMENT A

EBASCO SERVICES INCORPORATED SPECIFICATIONS

1. Ebasco Specification No. Solid Waste Disposal System
2. Ebasco Specification No. Performance of Excavation, Backfill, Filling and Grading
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.1:0 - Scope
1.1 ' General -

The solid waste disposal system includes:

11 Tuo bottom ash and otabilized solids d1sposal areas, designated as
areas 1 and 2, including two runoff ponds
T el2 A devatered sludge eolids vaste disposal area with a runoff pond R1
- .13 . Stabdilization facility
J4 E&érgency pond ° ; | Rl
.15 Equipﬁent maintenance area

-~ The locat1on of the above mentioned is shown on the following Ebasco drawing: 5 Az e
M- 001601503 Plot Plan : - .

1.2 I Y s ’ ) ‘ I |
Slte pec1f1c K _ ‘ Rl
This specification covers the site preparation, construction, and reclacation

of the so0lid waste disposal system.” The work includes, but is not restricted
to, the following items: )

-

.21 Construction sequencing for bottom ash and stabilized solids
_disposal areas, and dewvatered sludge solids waste disposal area Rl
22 Liner requirements for bottom ash and stabilized solids disposal
areas, dewatered sludge solids waste disposal area, runoff ponds, and
emergency pond . -
«23 Drainage system including ditches, dikes, and pipelines
24 Haul roads for bottom ash waste disposal-areas lRl
.25 Testing requirements for proposed stabilized sludge liner
26 Croundwvater monitoring
27 Cround preparation for soil bearing foundations

It is not Purchaser's intent to specify all the technical requirements ner set

. forth those requirements adequately covered by applicable codes,
'apec1f1cnt1ons. eand ptandards. Contractor shall furnish high quality work and
materials to meet the requirements covered in this specification. .

In addition to the general requirements of this specification, additional
specific requirements pertaining to clearing, grubbing, and excavating in
Ebasco Specifications 'Clearing sand Grubbing® (HOU-3037-101400) and

“Excavation, Backfill, Filling, and Grading" (HOU-3037-102401) shall also

- . apply.
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2.0

2.1

.01

02 .

2.2

Codes, Specifications and Standards

Ceneral

Material and services furnished in accordance with thig
specification shall comply with the codes, specifications and standards listed
in Paragraph 2.2. _Later editions way be used by mwutual consent in vriting
between Contractor and the Purchaser.

Any conflict between this-speqification and the referenced codes,
specifications and standsrds shall be immediately brought to the Purchaser's
attention for written resolution. .

-1isting

ASTH -~ American Society for Testing and Materials

D-422-72

D-423-72 -

D-424-71

D-69¢8-7¢8

D1140-71

D1556-74

"D1557-78

D2167-77
I2216-80
D2435-70

D2250-70

Standard Method for Partfcle - Size Analysis of Soils

Standard Test Method for Liquid Limit of Soils

Standard Text Method for Plastic Limit and Plasticity Index

of Soils

Standard Test Methods for Mositure-Density Relations of
Soils and Soil-Agpregste Mixtures using 5.5-1b (2.49-kg)
Rarmer and 12-in. (305-mm) Drop - .

Standard Test Method for the Anount of Material in Soils
Fiper than the No. 200 (75mrz) Sieve

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

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

Stancdard Test Method for Density of.Soil in Place by the
Rubber = Balloon Method '

Standard Test Method of Laboratory Determination of Holsture
Content of Soil -

Standard ﬁethod of Test for One-Diwensional Consclidation
Properties of Soils - - -

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



D2922-78  Standard Test Methods for Bensity of Soil and Soil-Aggregate
in Place by Nuclear Methods (Srallew Depth)

D2937-76  Standard Test Method for Density of Soil in Place by the
Drive-Cylinder Method .

D3017-78 Standard Test Method for Moisture Content of Soil and
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)

OSHA - Occupational Safety and Bealth Administration

Regulation 29 CFR Part 1926 - Occupational Safety and Health
*  Regulations for Construction (February 9, 1979)

Texas Highway Department Standard Specifications for Construction of Bighvays,
Streets and Bridges, 1972

_- 3.0 Reference Drawings

M - 104604500  thru S§11  AQCS  FDN

H - 113600501 thru 8§03 SWDA  Grading

M ~ 113605501 & §02 SWDA  Sanitary System

M - 113510501 thru  S06 SWDA  Drainage

¥ - 113620801 thru S08 SWDA Road and RR

M - 113621501 & s02 SWDA Runoff Ponds

4.0 Conetruction Secuencing of Waste Dicpasal Aress

;'-4.i"“'l.” Cenérnl I

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 bottom ash and stabilized solids S
disposal area 1, and the devatered sludge solids waste disposal area shall be R1
also completed, including associated runoff ponds, haul roads, and drainage

systems. Following the start up of the plant a test section shall be

designated in the bottom ash warte dispossl area 1 cell to test the )
permeability and structural properties of the flue gas desulfurization solids

otabilized with fly ash.

‘.
<ot



4,2 ~ Botton Ash and Stabilized Solids Disposal Areas

The development of the bottom ash waste disposal cells in both arecas 1 and 2
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 coomence. During the filling of a cell, all surface
runoff from the cell shall be directed by dikes to a pipe 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 changed and set by
sloping the ground surface, as shown on Drawing HOU-3037-X-113600504, s0 as to
have all the runoff directed towards the permanent perimeter drainage system.

The filling of a particular cell in the bottom ash waste disposal areas shall
proceed as follovs: :

.01 Clearing and grubbing as per Ebasco Specification "Clearing and
Crubbing" (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.

D2 Placewent of the clay or stabilized solids liner as specified in
Section 5.2, i

.03 Dumping, spreading, and compaction of flue gas desulfurization
golids stabilized with fly ash and mixed with bottom ash.

The material shall be spread in layers of 12 inches wmaximuim thickness and
promptly compacted to a miniwmum density of 90 percent of the maximucm obtained
in the standard Proctor Compaction Test, ASTM D-698 (Method C). Initial
corpaction shall be accoxmplished by using the weight of the spreading
equipment passing over the waste material. Final coapaction shall be
accomplished by using a roller or vibratory compactor.

A test section shall be selected to determine the optimum number of passes
required by the equipment to compact the stabilized flue gas desulfurization
solids mixed with fly ash to 90 percent of the maximum density obtained in the

standerd Proctor Cocpaction Test, ASTM D-698 (Method C). =

I . - .
No field testing program shall be required to ensure that the density
requirements are being met. However, the Owner zay icplement & testing
program, i< deemed necessary, 80 as to ensurte the design life of the area.

At the time of final filling, and prior to placing soil cover and seeding, the
cell surface shall be sloped at a 1 percent grade to form a ridge running
along the niddle of the cell as shown on draving BOU-3037-M-113600504,

R1



All bottom ash waste disposal cells shall not have pide slopes steeper than R1
one (1) vertical to three (3) horizontel. A terrace ten (10) feet wide ghall
be constructed for all slopes, for every 30 feet of vertical distance.

.04 Placement and compaction of 24 inch waste cover stabilized flue
gas desulfurization solids.

The cover lining shall be compacted to a mioumum density of 95 percent of the
maximum obtained in the standard Proctor Compaction Test, ASTM D-698 (Method
c).

The stabilized flue gas desulfurization solids shall be spread, leveled in -
layers not exceeding twelve (12) inches in thickness, and compacted using

previously developed, optimized compaction methods. R1
.05 " Placement and firm compaction of 18 inch soil cover.

~ The material tc be vsed for thie cover shall be a SC type so0il as per the

Unified Soil Classification System. It shall be obtained, in so far as
possible, from the on site clayey sands and shall have no more than 40 percent
of the material passing the No. 200 sieve in accordance with ASTM D-1140.

The material shall be spread and leveled in layers not exceeding six (6) .
inches in thickness before coxpaction and shall be compacted to & minimum
density of 90 percent of the maximum obtained in the wodified Proctor R1

Compaction Test, ASTM D-1557 (Method C).

.06 Placement, loose compaction, and seeding of 12 inch final soil
cover. '

The material to be used for this cover shall be a CL material as per the
Unified Soil Classification System and shall be obtained, in so far as .
possible, from the on site silty clays. The gradation, moisture content,
liquid limit, a&nd plasticity index shall meet the same requirements as for the
clay liner in Section 5.2. : :

The material shall be compacted to a minimur density of 85 percent of the
maximuz obtained iin the standard Proctor Cowpattion Test, ASTM D-698 (Method
€). The seeding shall conform to Iltem 164 of the Texas Highway Department
Standard Specifications for Construction of Highways, Streets, and Bridges,
1972.

4.3 ’ Dewvatered Sludge Solids Waste Digposal Area o

The dewatered sludge solids waste disposal area shall include five .(5) cells -
each covering a two (2) acre area to be developed sequentially. : A

The filling of a cell in the devatered sludge solids waste disposal area shall
proceed as follows:




01 Clearfrg and grudbbing as per Ebasco Speciffcarion "Clearing and
Crubbing (0U-3037-101400) such that the subgrade shall be free of roots,
stumps, branchee, organics or other deleterfous waterfals which could
puncture, damage or othervise fnhibit the liner from functioning properly.

.OZ.U Placement of the clay liner as specified in Section 5.3.

«03 Dumping and spreading of dewatered sludge solids.

Al]l devatered sludge e0lids waste disposal cells shall not have side slopes
steeper than one (1) vertical to three (3) horfizontal. A terrace ten (10)
feet wide shall be constructed for all slopes for every 30 feet of vertical
distance.

«04 Placement and firm compaction of 18 inch soil cover.

The material to be used for this cover shall be a SC type 80il as per the
‘Unified Soil Classification System. It shall be obtained, in so far as

- possible, from the on site clayey sands and shall have no more than 40 percent
. of the material passing the No. 200 sieve in accordance with ASTM D-1140.. The
material shall be spread and leveled n layers not exceeding six (6) inches in
thickness before compaction and ehall be corpacted to a minirux density of 90
percent of the maximum obtained in the modified Proctor Compaction Test, ASTM
D-1557 (Method C). . -

05 Placenment, loose compaction, and seeding of 12 irch final soil
cover. :

The vaterial to be used for this cover shall be a CL material as per the
Unified Soil Classification Svstem and shall be obtained, in so far as
possitle, from the on site sflty clays. The gradation, moisture content,
liquid limit, and plasticity index shall weet the sare requirements as for the

clay liner in Section 5.2. 9 .
The waterial shall be compacted to a minipum density of B85 percent of the
waximum obtalned in the standard Proctor Compaction Test, ASTM D-698 (Method
C). The seeding shall conform to Iter 164 of the Texas Highway Department
Standarcd Specifications for Construction of Highways, Streets, and Bridges,

© 18720 o s §

5.0 Clav Liner
5.1 ~ General

A clay liner shall be required for the cells in the btottom ash and stabilized
s0lids areas and their runoff ponds, the dewvatered sludge B0lids waste
disposal area and its runoff pond, and the emwergency pond. Upon appropriate
authorization, alternate liner material may be used for future cells in the

bottom ash and stabilized solids areas.

".

R1

Rl
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5.2 ) ; Bottom Ash and Stabilized Solids Disposal Areas Rl

~ The clay liner shall be constructed of material obtained from on-site silty
c¢lays in so far as possible and shall be free of wuddy material, organic
watter, rubbish, debris or other unsuitable materials., The gradation of the
wmaterial shall copsists of soil particles with a minuwum of 85% passing
through a8 No, 4 sieve and minimum of 55% passing a No. 200 sieve in accordance
with ASTM D-422 or D-1140 as designated by the Purchaser. The permeability of
.the material shall be less than 1 x 10-7 cm/sec. The material's liquid
limit shall be equal to or greater than 30 and the plasticity index equal to

: or greater than 15. The average moisture content for the clay liner waterial
may vary from an average of plus three (3) to minus three (3) percent from

optimum at the time of placement.

The area where the liner is to be placed shall be prepared by discing or
scarifying to loosen the surface to a depth of twelve (12) inches and then
compacted. Immediastely after such scarifying and compaction, the firs: lsyer
- ——-"._of waterial shall be placed and compacted. The clay liner shall be corcpacted
to a minimum of 95 percent of the maximum density obtained in the standard
. Proctor Compaction Test, ASTM D-698 (Method C). .

The clay Tiner material shall be spread and leveled in layers pot exceeding
gix (6) inches in thickness before corpacting with sheepsfoot or wedgefoot =
rollers. The total liner thickness shall be three (3) feet as shown on the R1

dravings,

Bhould the field permeability tests on the flue gas desulfurization so0lids | iI'
stabilized with fly ash yield permeabilities less than 1 x 10-7 ¢np per ;
“pecond, said stabilized solids shall be vsed for the lining of the remaining

cells in the bottom ash waste disposal area 1 and the entire bottom ash waste

disposal area 2.

The method of placement and compaction for the flue gas desulfurization
o stabilized solids liner shall be the same as for the clay liner previously"
described in this section. :

Rl

5.3 - Dewatered Sludge Solids Waste DIszposal Area -

The five (5) cells in the dewstered sludge solids waste disposal area shall
have a clay liner meeting the material, placement, and compaction requirements
epecified in Section 5.2. '

5.4 Runoff Ponds

The clay liner for the runoff ponds in the bottom ash and stabilized solids -
digposal areas, and the dewvatered sludge solids waste disposal areas shall R1
meet the material, placement, and compaction requirements as specified in

Section 5.2, A-rendom fill shall be placed above the clay liner as showm on

the design drawings.



5.5 Emergency Pond

The clay liner for the emergency pond shall also have a thickness of three (3)
feet and meet all other waterial, placement, and compaction requirements
specified in Section 5.2. The clay liner shall be sloped so as to direct the
leachate to a svmp to allov its removal from the emergency pond. A random
£ill shall be plated above the clay liner as shown on the design dravings.

6.0- o ‘Drainage
6.1 Géneral

Work shall inpclude but not necessarily be limited to the construction and
maintenance of temporary and permanent drainage, and sediment control for the
solid vaste disposal area. Such work will involve the construction of
ditches, dikes, traps, elope drains, preparing slopes, compacting top soil,
seeding and fertilizing to as to comply with this specification and drawing
BOU-3037-M-113610S03, or as directed by the Engineer.

Temporary control measures shall be used to correct conditions which develop
during construction and filling and have not been foreseen during the design

stage,

6.2 Bottom Ash and Stabilized Solids Disposal Areas

A permanent drainage systec consisting of peripheral ditches and dikes shall
be constructed in the bottoc ath waste disposal area. 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 syster, Lynn Creek, shall be rerouted to the
dirmensions and elevations shown on the design dravings.

The runoff from the cell which is at any point being filled and from the cell
being cleared and zrudbed shall be directed to dikes within the disposal area,
wvhich shall be in ture conveved to a Pipe running along the area haul road and
discharging to the area's runoff pond., The size and type of pipe shall be as

8hown on the design drawings.

As an area is filled and covered the drainage system ghall be re-Ttouted go as
to discharg2 into the peripheral ditch system. c -

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 ruooff pond, the

‘temporary drainage system shall sequentially be routed towards the pipe by
providing iplets at the nev location and relocating pipe sections as required.

R1

R1

R1
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The seeded reclafmed cells shall have two sides sloped at a 1 percent grade to
form a ridge running along the middle of the cell from east to west and
allowing the surface runoff to be conducted via ditches on the edge to the

permanent peripheral ditch.

7.0 Raul Roads

The mafn haul road thru 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 native soil and be adequate to allow satisfactory passage for vehicles
hauling materfals to the cell being filled. Should the testing of the
stabilized flue gas solids, as outlined in'Section 8.2, yield satisfactory
structural properties, the stabil{zed flue gas solids shall be used in
completing, the construction of the haul road in area 1, and the entire area 2
baul road to the grades shown on the design drawings.

The spurs leading from the main haul road to the various disposal celle withip
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 Sections 4.2.05 and 4.2.06.

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

8-0 Tegti!zg
8.1° ) Liner Testing

Field control testing of densities and woisture contents ghall be conducted as
the work progresses to assure that required densities, moisture contents and
any other restrictions outlined in this specification are being achieved.

For the lining material fn the bottom ash waste disposal area, one (1) density
and meisture test shall be made for every 40,000 square feet of compacted fill
area, however, at least one (1) density test shall be made for every area less
than 40,000 feet placed in one day. ' :

For the lining materfal in the runoff ponds, emergency pond and dewatered
sludge golids waste disposal area a minimuz of one (1) density and wolsture
test shall be made for every 10,000 square feet of compacted fill area. -

B.2 : Stabilized Sludge Testing

Various laboratory testing including grain sfze, liquid limit, plasticity
index, water content, density, compaction, strength and permeabllity shall be
conducted on the flue gas desulfurfizatfon solids stabilized with £ly ash.
These tests shall be conducted at 0, 1, 3, 7, 14 and 28 days following the
stabilization process. Chemic@l analyses shall algo be performed for total
alkalinity, total dissolved solids, alkalinity (phenolphthalein and methyl
orange), calc{um, magnesfium, sulfates and sulfides.

Rl



Once the results of the material's otructural propercies are available, the
Engineer will determine whether the stabilized sludge can be used as a liner
and the optimum time period for placing it following the stabilization process.

The in situ permeability of the stabilized sludge and the cowmpaction
characteristics of the ash waste shall then be tested by selecting a square
area in the first ash disposal cell of approximately 100 feet by 100 feet. A
five (5) foot layer of the stabilized sludge shall be placed and disposal of
ash continued. When the test portion is nearly filled, borings shall be
drilled and undisturbed pamples obtained to test the compaction’
characteristics of the ash waste, Piezometers shall then be installed at the
depth of the stabilized sludge and field permeability tests conducted. The
results of field and 1lad permeability shall be compared.

Additional testing may be required at the discretion of the Owner or Engineer.

9.0 Groundvater Monitoring System

A groundvater mwonitoring system shall be installed in the vicinity of the
devatered sludge so0lids waste disposal cells 60 as to sozply with Texas
Department of Water Resources Regulations (Groundwater Monitoring
156.22.12.001-.005, Texas Administrative Code Sectjions 335,191-.195),

Three monitoring wells hydraulically dovngradient and one monitoring well
bydraulically upgradient shall be installed nesr the boundary of the area
perimeter to the depth of the upperwost aquifer. In case the uppermost
aquifer is not found within a 50 foot depth, the well shall be installed at a
50 foot depth.

A program shall be izplemented to obtain and anelyze saoples from the
installed groundwater momitoring Bystecn.

All monitoring wells shall be sampled and the gacmples analyzed to establish
groundwater quality and to determine groundwater contacination on a quarterly
basis. - . ,

The paramsters to be established during the analysis.shall meet the
requirewents of the Texas Department of Water Resources Regulations.

Monthly water camples shall be collected at least 12 months prior to the
initistion of disposal operations and analyzed to establish baseline
conditions against which to compare oubsequent samples obtained during the

operational life of the cell.

10,0 " Boil Bearing Foundations

Areas where foundations for buildings and other structures are to be located
shall be cleared and grubbed as per Ebasco's Specification, "Clearing and
Crubbing" (HOU-3037-101400) to the grade shown on the dravings, and as
required to permit placement of concrete foundations and conduits.

10
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Any existing unsuitable soils much as Boft clays or loose sands shall be
removed and replaced with either gite sand fill or select sand fill as per
Ebasco’s Specification “Excavation, Backfill, Filling and Grading"

. (BOU-3037-102401). This material shall then be compacted to meet the

requirements of the previously wmentioned specification. Any other clays
éncountered on which foundations are to be placed shall be removed to a depth
of two (2) feet, replaced with either a site sand fill or select sand fill and
compacted. The Engineer shall inspect the bottom of the excavation prior to
backfilling and compaction. .

L
[

The allowable bearing capacity ghall not exceed two (2) tons per square foot.
The requirements for soil bearing foundations can be upgraded by the Engineer.

o
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Project Idehtification
HOU-3037-900001-2

FEbasco Specification
Performance of Excavation, Backfill, No.

Filling and Grading
Reviision No.

1.0 CODES, SPECIFICATIONS AND "'STANDARDS

1.1 General

1.1.1 ‘Material and services furnished in accordance with this specification-
shall comply with the codes, specificatrions and standards listed in Paragraph
1.2. later editioms may be used by mutual consent in writing between Contractor
and the Owner.

1.1.2 Any conflict between this specification and the referepced codes,
specifications and standards shall be immediately brought to the Owner's atten-
tion for written resolution. -

B S I In addition to the general requirements of this specification, 211
additional specific requirements pertaining to excavation and earthfill in

"~ Ebasco Specifications "Clearing and Grubbing" (HOD-3037-101400) and "Foundation
Piling" (BOU-3037-102412) shall also apply.

1.2 Listing

ASTM - American Society for Testing and Materiais

D-422-63 Standard Method for Particle - Size Analysis of Soils
. (1972)
D-423-66  Standard Test Method for Liquid Limit of Soils
(1872)
D-424-59 Standard Test Method for Plastic Limit and FPlasticiry
(1971) Index of Soils '
D-698-78 Standard Test Methods for Moisture-Density Relations of
Soils and Soil-Aggregate Mixtures vsing 5.5-1b (2.49-kg)
Rammer and 12-in. (305-mm) Drop '
D1140-54 Standard Test Method for the Amount of Materizl in
(1971) Soils Finer than the No. 200 (75-tm) Sieve
D1556-64 Standard Test Method for the Deasirty of Soil in Place
(1974) by the Sand-Cone Methogd
D1557-78 Standard Test Methods for Moisture-Density Relations of
' S0ils and Soil-Aggregate Mixtures using 10-1b (4.54-kg)
Remmer and 18-in. (457-mm) Drop
D2167-66  Standard Test Method for Density of Soil in Place by
(1977) the Rubber - Bazlloon Method
D2216-71 Standard Test Method of Laboratory Determination of

Mcisture Content of Soil
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_-coordinated with and constructed prior to starting other work.

)

Ebasco Specification Project Identification
Performance of Excavation, Backfill, No. ROU-3037-900001-2

Filling and Grading
Revision No.

1.0 CODES, SPECIFICATIONS AND STANDARDS (Cont'd)
1.2 Listing -(Cont'd)

ASTM -  American Soclety for Testing and Matarials {Cont'd)

D2922-78 Standard Test Methods for Density of Soil and Soil-
Aggregate in Place by Nuclear Methods (Shallow Depth)

D2937-76 Standard Test Method for Density of Soil in Place by the
Drive-Cylinder Method R

D3017-78 Standard Test Method for Moisture Content of Soil z2nd
Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)

g

~Texas Highway Department Standard Specifications for Construction of Highways,
Streets and Bridges, 1972. '

2.0 TECHNICAL REQUIREMENTS

2.1 , Excavation

Exczvation shzll be performed to the lines, grades and slopess shown on the
drawings, and as required to permit placement of concrete foundations, piping,
culverts or electrical conduits.

2.1.1 Slopes of all excavations shall be cut true and straight. A1l locse
stones, boulders, roots, stumps and unstable mzterizl on the slopes shzll be
removed.

2.1.2 During the course of any excavation work loczted beyond the clearing,

and grubbing lines shown on the drawings, extreme care shall be exercised to

preserve and avoid damage to trees, shrubs and 211 other vegetation that will
‘not hamper work progress.

2.1.3 Al]l erosion and sediment control facilities fer excavatioms, fills, and
spoil areas shown on the drawings or required by the specifications shzll be .

2.1.4 A1l permanent slopes shall be one vertical to two &nd one-half horizontal,
(2} on 1) unless otherwise noted. . Temporary construction slopes will be left to
the discretion of the Contrzctor subject to approval of the Cwner unless specific-
glly noted on the drawings. -

2.1.5 Diversion channel slopes shall be one vertical to three horizoatal,
(3 on 1). ’ -



Ebasco Specification . Project Identification
Performance of Excavation, Backfill, No. HOU-3037-900001-2

Filling and Grading
Revision No. i

2.0 TECENICAL REQUIREMENTS (Cont 'd) . _

. : ,J -’.
2.1 Excavation (Cont'd) : i
2.1.6 When soft and/or compressible soil is encountered at footing grades |

shown on the drawings, such soil shall be removed as directed by the Owner
and replaced with suitable backfill msterial ia accordance with paragraph
2.2.6 of this specification. ‘

2.2 Disposition of Excavated Hzterizal

Immediately after grubbing and stump removal operations a2nd before general
eéxcavation commences, topsoil sh2l1l be corpletely stripped in areas to be
.. excavated, fillegd end -graded. Topsoil is defined as the lozmy dark surface
or top layer of soil including fine Toots, nerbaceous vegetztion and over—

aying gress, and is characterized by the presence of orgzpic matter.

2.2.1 Topsoil shal} be stockpiled at locations designated by the Owner,
shaped to a smooth outline, and the material compacted by two (2) or three (3)
passes of the hauling and spreading equipment.

2.2.2 Material shall be classified as specified in 2.3 znd segregated by
loads during the excavation and shall be placed directly in final locations or
in temporary stockpiles, and lzater placed in the designated final locations in
accordance -with the drawings or as directed by the Owner. Insofar as it is
Practicable, 211 suitable materials resulting from excavations shall be used
for permznent construction, Where practicable, materials suitable for use for
construction shall be excavared separately from materizls to be wasted.
‘4= 2.2.3 fter stockpiles have been completed, and when directed by the Owner

the .Contractor shall sow the surfaces of the stockpiles,with grass seed furnished
" by Owner, and produce 2 stand of grass to prevent erosion,

2.2.4 Excavated materials which zre unsuitable for use in accordance with
this specification and the drawings or which are waste or excess material not
required for construction shall be disposed of in the spoil areas shown on the
drawings or as designated by the Owner. Spoil areas shall be brought to smooth
lines and shaped to ensure drainage. As sections of the soil area are com-
pleted and when directed by the Owner, the Contractor shall sow grass seed,
which has been furnishead by Owner, on the surfaces of the completed areas to
produce a stand of grass for erosion protection.

2.2.5 A1l waste material shall be disposed of in spoil are2s in a manner
which will avoid the necessity for rehandling or interference with other work.
It shall be spread znd graded in uzniform layers e&nd compacted with 2 minimem of
four (4) passes by crawler-type tractors, smooth rollers or other equipment
acceptable to Owner.
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2.0 TECHNICAL REQUIREMENTS (Cont'd)
2.2 Disposition of Excavated Matérial (Cont'd) ' ;-;
2.2.6 Whenever unclaséified materials are excavated beyond the lines shown

on the drawings, the Owner may direct that such over excavation be backfilled.’
The type of backfill and placement of backfill shall be as directed by the <
Owner. :

2.2.7 Clearing and Grubbing shall be in accordance with Ebasco Specification,
"Clearing and Grubbirng," (BEOU-3037-101400). :

2.3 Backfill
w2 il Select Sand Fill materia: shall be obtzined from the »iic2vation in the

plant area and/or from the designated borrow areas. The sand shzll be free of
organic matter, rubbish, debris, or other unsuitabie materials, and shall have no
more than 15 percent of the materizl passing thz No. 200 sieve in accordance with

£STM D1140. The meximum allowable size of select sand.fill material shzll be
three (3) inches, and the following addéitionzi requirements shall be adhered to:

& - The moisture content at time of placing shzll not
vary more than plus or minus four (4) percent irom
the optimum moisture content specified, based on
compaction test requirements. '

b - Material with 2 higher moisture content than required
for the specified compaction shall be spread on a2 dry
area designated by the Owner and disc harrowed to

-—— reduce the moisture content by evaporation. Material
with .a lower moisture content than that required for
the specified compaction shall be spread and sprinkled
with water, then disc harrowed until the required mois-
ture content is- attzined.

2.3.2 . Site Sand Fill materizl shzll be obtained from the on-site silry sands
insofar as possible. The mzaterial shall be free of organic matter, rubbish,
debris or other unsuitable materizals, and shall have no more than 40 percent
" of the material pPassing the No. 200 sieve in accordance with ASTM D1140. The
mayimum allowable size of site sand fill material shall be three (3) inches.
The moisture content at time of Placing shzll comply with the requirements of
Paragraph 2.3.1.

2.3.3 Clay Fill material shall be obtzined from on-site silty clays inmsofar
as possible, and shall be free of muddy material, organic matter, rubbish,
debris or other unsuitzble materials. The gradation of the material shall con-
sist of soil particles with a minimum of 85 percent passing through a No. 4

sieve and a minimum of 55 percent fines Passing 2 Ne. 200 sieve in =zczcordzzce

R1
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2.0 TECHNICAL REQUIREMENTS (Cont'ad)
243 Backfill (Cont'd).

2.3.3 (Cont'd)_

with ASTM D-422 or D-1140 as ae81gnated by the Owmer. The average moisture
content for the clay fill material may vary from an average of plus four (4) R

to minus two (2} percent from optimum at the time of placement.

2.3.4 Crushed Stone material shall be furnished by Owner.

2.3.5 Rendom Fill material shall be free of stumps roots, brush, rubbish,

" organic topsoil and other objectionable materizl. While no specific require-

ments covering gradation, moisture content or size limitation for this material
are presented herein, sources shall be obtained from on-site soils insofar as

possible and shall be subject to tha Owner's accep-ance. ‘ . Rl
2.3.6 Svoil Fill material shall consist of scil unsuitzble to meet the re-

quirements of paragraphs 2.3.1, 2.3.2, 2.3.3, 2.3.5, 2.3.6. Generzlly spoil
meterial will be that soil which is muddy, contazins stumps, brush, rubbish,
debris or other unsuitable materizl as determined by the Owner.

Zaodlodl Special Rendom Fill shaLT comply with the materizl requirements =as

.«

specified in paragraph 2.3.5 (Random Fill).

3.0 PLACING AND COMPACTING

Every effort shall be made to place backfill symmetriczlly end in uniform
1cyers to prevent unnecessary eccentric loading on a structure of foundation.
When a large number of lifts are required to complete 2 backfill operation
and the elapsed time between placements is large, the surface of each 1lift
should be sloped slightly to facilitate drainage znd prevent ponding on the
£111.

All necessary processing, including raking, crushing, removal of oversize
materizl, mixing, and watering or aerating shall be performed ir the stockpile
of borrow pit. Only minor adjustments in water content will be permitted on the
backfill after it has been placed.

Unless otherwise specified or directed by the Owmer, hauling or compacting
equipment shall be permitted no closer than three (3) feet to any structure or
foundation during backfilling. 1In all areas closer than three (3) feet, or

where work space is limited, portable equipment such as vibratory plates, rzmmers,



Ebasco Specification - Project Identification
Performance of Excavation, Backfill, No. HOU-3037-900001-2

Filling and Grading :
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3.0 PLACING AND COMPACTING (Cont'd)

or pneumatic tampers shall be used. The equipment and procedures used shall be
subject to the review. ’

Backfill material around masonry structures shall be placed no earlier than
seven (7) days gfter the concrete has been placed.

Backfill shall be placed so as not to damage the waterproofing or its protective
materials. :

To prevent the buildup of large lateral earth pressures, compaction of fill
adjacent to walls shall be conducted in such 2z manner that the direction of com-
paction is moving awzy from the wall. That is, compaction shzll begin immediately
~adjacent to the wall, znd then proceed in z directionm away from the wall.

Backfill materials used at any location shzll be those showm on the drawings, and
shell conform to the following requirements:

3.1 Select Sand Fill ; | - :

1 .
The area to be backfilled or filled shali be prepared by compacting the materizl
in place zt the bottom of the excavaticn to a minimm density cf 95 percent of
the meximum obtazined in the modified Froctor Compaction Test ASTM D15557 (Method C).

3.1.1 In wet areas, placement shall begin with 2 layer or multiple lazvers of
clean sand or gravel (less than 10 percnet of the material passing No. 200 sieve).
Wet areas are these where the in-situ moisture content is 10 percent or more above
the -optimum moisture content of the materinl zs defined by the modified Proctor

- Compaction Test.

3.1.2 The select sand material shall be spread and leveled in layers not ex-
ceeding 15 inches in thickness before compaction. Select sand materizl will be
compacted to a minimum density of 95 percent of the meximm obtained in the modi-
fied Proctor Compaction Test, ASTM D-1557 (Method C).

3.1.3 Any material which fails to meet the specified minimum density shall be
reccmpacted. -When the material is too dry to be compacted to the minimum required
" density it shall be sprinkled with water befor recompacting.

3.1.4 The top surface of freshly placed and rolled leyers ordinarily will not
require additional preparation. Any placed materizl which has become too wet or
in any other way has become vnsuitable, a2s determined by Owner's tests, shzall be
disc harrowed and dried, or, at the OwneT's option, removed and replaced with new
£111. Any area from which select sand £ill has been stripped shall be recompacted
before new £ill is placed.. All layers within the width selected for placirng shall

be compacted to their full width.
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3.0 PLACING AND COMPACTING (Comnt'd) ) . > !
3.1 Select Sand Fill (Qont'd)

- . I- /
Sadlas Compaction shall be performed by means of —wvibraztory drum roller imparting’

a2 ninimum dynamic force of 40,000 pounds, or by other means acceptable to the Owner.
The speed of the relling equipment shall not exceed 1.5 miles per hour. The roll-
ing and compaction shall be performed by rolling only in the forward direction wum-

.less the equipment is capable of reversing the rotation of the dynamic force in the

opposite directiom.

3.1.6 Any and all questions regarding the borrowing, preparation, placement and
protection of the select sand £ill shall be referred to the Owner for decision.

3.1.7 In small areas which cannot be reached with large scale mobile compaction
equipment the select sand £ill shall not contain materizl larger than three (3)
inches in size, ard it shall be compacted with 2 mechanical temper, small vibratory
plate, or other means to attain required compaction. These areas shezll be compacted
to the szme minimum compaction as the rest of the f£ill and shzll be brought up in
lifts not greater than twelve (12) inches. Care shall be tzken to ensure that the
£ill in these areas is integral with the rest of the fill,

3.2 Site Sand Fill

Placement snd compaction of 51te sand fill shzll comply with the requirements of
Paragraph 3.1, except that the layer thickness shall not excead twelve (12) inches.

3.3 Clzy Fill
Clay material with a higher moisture content than required for placement shall be

spread, prepared blended or mixed on a dry arez, dried by harrowinz or by discing,
and aerated prior to placement. Materizal with 2 lower moisture content than that

i reqdired for placement shall have moisture added at the stockpiles.

/

73.3.1 The area to be backfilled cr filled shall be prepered for élay materizl by
discing or scarifying to loosen the entire surface of the clay to a depth of four

(4) inches. Water shzll be added, when necessary, to the material at the time of
scarifying so that it shall be within plus four (4) to minus two (2) percent of R
the optimum water content as established by compaction tests. Immediately after

such scarifying the first layer of material shall be placed over the base and =~
conpacted as specified in section 3.3.4. The top surface of freshly placed and

rolled lavers ordimarily will require no preparation other than moistening zhead

of the new lzyer when the new material is drier than the optimum water content.

3.3.2 A "test section" is not required. However, the Owner will establish an
optimum combination of equipment passes, placement moisture, and in-situ testing
during the inirial placement of clay £ill, to yield the required in-place densirties.



Ebasco Specification
Performance of Excavation, Backfill,
Filling and Grading

3.0 PLACING AND COMPACTING (Cont'd)

3.3 Clay Fill (Cont'd)

3.3.3 The clay material to be vsed as plant £i11 shall be spread: znd

leveled in layers not exceeding nine (9) inches in

Project Identification
No. HOU-3037-900001-2

Revision No.

thickness before compaction

using sheepsfoot or wedgefoot rollers. Other types of rollers which the Con-
tractor proposes to use shall be subject to Owner's acceptance. The £ill shzll
be constructed to be uniformly dense and to meet the ninimum density requirement.

3.3.4 Clay £ill shzll be compacted to 2 minimm
obtained in the standazrd Proctor Compaction Tests,

of 95 percent of the maximum
ASTH D698 (Method C). Opti-

—-@unm conditions for moisture and density shall be determined by the Owner for
various impervious materizls excavated. The results of tests made during con-

struction will be made available to Contracror.

3.3.5  Any 1ift of materizl of clay fill .not meeting compaction requirements

shall be recompacted and retested for compliance.
placed until the underlying lift has been properly

3.3.6 The moisture content of the clay material

Ko new material shzll be
compacted and tested.

in each layer at time ¢f com- ,

paction shall not wvary by more than plus four (4) to minus two (2) percent

of the amount of moisture required for the maximum
by the Owner's tests, and the moisture coatent sha
thickness of the layer. When required, water shal
be compacted by sprinkling the new material in pla

.- 3.4 "Crushed Stone

.or By surface vibrators, smooth rollers, power tam
able to the Owner. :

3.4.1 Crushed stome material shz2ll be compacted
(visual) movement on the crushed stone.

C3.4.2 Where compaction of crushed stone backfil

degree of compaction determined

11 be wmiform throughout the

1 be applied to the materizl to
ce prior to rolling.

Compaction of crushed stopme backfill may be performed by the passage.of dozers

pers or other ejuipment accept-
until there is no further

1l is performed by portable

equipment, the materizl shall be deposited in horizoatzal layers which, after com-

paction, are not more than six (6) inches thick.
using dozers, rollers or other similar equipment,

Where compaction 1s performed
the material may be deposited

in layers which after compaction are not more than 12 inches thick.

3.5 Randem Fill

Random fill shall be placed carefully so a2s not to injure structures or piping

or disturb previously placed backfill of any type.

= ¢]
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3.0 PLACING AND COMPACTING (Cont'd)
3.5 Rendom Fill (Cont'd)
3.5.1 Where random fill is placed in conjuction with drainage layers

both matgrials shall be placed at the same rate. Care shall be taken to
prevent mixing of materizl which would hamper the effectiveness of the
drzinage layer.

3.5.2 A1) material shzll be deposited znd graded so that cobbles, gravel
and boulders will be well distributed and not concentrated in pockets or in
ény-one layer. The £ill material shall not be placed while frozen nor shall
it -be placed on frozen surfaces. : ‘

3.5:3 Ranéom £ill shall be compacted to 2 minimum of 85 percent of the
T;x1:um d§n51ty obtained from the standard Proctor..Compaction_Test ASTM-D598..
ethod C). ) ’

3.6 Special Random Fill

Special random fill shzll be placed in accordance with the provisions of ran-
Gom fill as described in paragraph 3.5 with three exceptions. The first excep-
tion is that the zrez to be back filled or filled shzll be prepared by ccmpacti-
ing the mzterizl in place at the bottom of the excavation to 2 minimum density

of 95 percent of the maximum obtzined in the modified Proctor Compaction Test

ASTM D1557 (Method C) for sand materials or stzndard Proctor Compaction Test

ASTM D698 (Method C) for clay materials. The second exception is that specizl
random fill shall be compacted to a minimum of 95 percent of the meximum den-
sity obtained from the modified Proctor density test, ASTM D1557 (Method C)
for the sand materizl or standard Proctor density test, ASTM D638 (Method C)
for clay material.. The third exception is. that special random f£ill shall be
spread and leveled in layers not exceeding 15 inches in thickness before. com-
paction for sand materials or spread and leveled in layers not exceeding nine
(9) inches in thickness before compaction for clay materials.

3.7 Spoil Fill

A spoil area(s) -shall be designated by the Owner for all materizl deemed un--
suitable of fill. Spoil shall be disposed of outside the limits of the ex~
cavation and backfill lines shown on the drawings. Spoil f£ill shall be com-
pacted by two (2) or three (3) passes'of the hauling equipment and shall be
leveled to grade by scrapping. Provisions shall be made for drainage.

L e
S 7 -
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3.0 PLACING AND COMPACTING (Cont'd)

3.8 Erosion and Sediment Control

Contractor's work-shall incluvde but pot rec2ssarily be limited to furnishing
and constructing berms, ditches, traps, drains, sediment control structures
(ponds, dams) pumping, pPreparing slopes, compacting top soil and cleaning and
maintaining sediment ponds to prevent sediment discharge into Streams,. rivers,
lakes or camnals. Extreme caution shall be exercised tec minimize disturbance
of natural zarezs.

3.9 Certificate of Compliance

Contractor shall furnish a Certificzte of Compliance at the ccmpletion of his-
contract stating that all work and materiazls furnished comply with this Speci-

fication, and any accepted deviations that may occur were resolved during con-

struction.
4.0 TESTS
Lz Field Tests

Owner will mzke field control tests of densities and moisture contents as the -
work progresses to assure that required densities, moisture contents a2nd plas-
ticity restrictions zare being achieved.

T 4,2 In-Place Density

In-place density will be tested by methods described in AS™ D2922, ASTM D1556,
-ASTM D2167, or ASTM D2937 to ensure thzt the backfill has been properly com-
pacted.

£.2.1 The Owner will make a decision to a2llow in-situ testing by methods
described “in ASTM D2922 during construction of the test f£ill sections. The
nuclear method shall be correlzted to results obtzined by methods described in
ASTM D1556 or ASTM D2167. Owner may allow the nuclear method to control further
compaction activities, however, for every 20 field tests provided by the nuclear
method, there shall be one (1) check test by either the sand cone or rubber
balloon method described in ASTM D1556 or ASTM D2167 respectively. Differences
between the results shall not exceed tolerances set by the Owner a2nd if the tol-
erances azllcwed are exceeded, Owner shall either order more check tests or dis-—
allow the use of the nuclear method of testing.

4,2.2 For select sand £fill a minimum of ome (1) density test shall be made in
each layer for évery 10,000 squere feet of compacted fill erea, however, at least
one (1) density test shall be made for every area less tham 10,000 square feet placec
in one day. For site sand £fill, clay £fill, random fill, and special randoa fill

10
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LGN TESTS (Cont'd)
4240 In-Place Density (Cont'd)

4.2.2 (Cont'd)

2 miniaum of one (1) demsity test shall be made for every 20,000 square feet
of compacted fill area, however, at least one (1) density test shall be made
for every area less than 20,000 square feet placed in one day. For crushed
stone and spoil fill, no density testing is required. More tests may be run
at the discretion of the Owner. :

4.3 Moisture Content

4.3.1 The moisture content of soils shall be determined by the methods of
ASTM D2216.

4.3.2 At the Owners option, the fielé moisture content mzy be determined by

the methods of ASTM D3017, by using the "speady moisture tester," by microwave
oven methods or by field stove methods provided that at least ope (1) calibra-~
tion or check test shzll be performed after every ten (1) field moisture deter-
minations for comparison with ASTM D2216. ) '

4.3.3 The calibration or check tests for all moisture determination methods
cther than ASTM D2216 shall be performed on a2 similar soil for which the alter=

nate method is used. If the calibration or check tests using AST™ D2216 indicates

a deviation in moisture content or more than Plus or minvs two (2) percent from
the alternate field method results, that alternate method shzll be discontinued.

4.3.4 The Owner may reduce the calibration or check test frequency for each
field moisture determination method in use, from one (1) in ten (10) to one (1
in twenty-five (25) when a2 review of the calibration curve indicates at least
ten (10) successive check tests zre within the stated tolerznces.

11
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ChC-1 Project Identification
SITE IMPROVEMENTS No. HOU-3037-101200

Revision No. Rl

1.0 SITE IMPROVEMENTS

1.1 General Plant Description

The plant site is located in Limestone County, Texas, approximately
130 miles NNW of Houston. It is a two unit installation for the
Limestone Electric Generating Station of the Housteon Lighting &
Power Company.

The plant grade for this site is established at 450.0 feet above
sea level. The ground level and contours in the vicinity of the
plant site are shown on U.S. Geological Survey Map (Farrar, Texas
Quad Sheet) with the scale of 1:24000. The site is underlain by
the Calvert Bluff Formation of the Wilcox Group. This formation
consists primarily of fine grained alluvial sediments ranging from
medium sand to clay.

A well water system provides cycle makeup and supply for the potable
water system. Wells are provided by HLAP. Cooling tower makeup is
pumped with Lake Limestone, located approximately seven miles awav
by pipeline to the plant.

Lignite fuel is delivered to the plant from the mine area by overland
conveyor. Provisions will also be designed for future truck delivery.

On site storage of bottom ash and scrubber slugde is provided. Ash
pond and stabilized sludge areas are designed for a 35 vear ultimate
storage capacity including dikes and staged development per the
requirements of CDC-13.

1.2 Site Plan

a) Site Plan drawing M-101609 is developed by Civil in concert with
Project's development of the Enlarged Site and Plot Plans described
below. This Site Plan drawing shows the overall site including
the following at a scale of 1"=800":

- Property acquisition line

- Contour lines (topography)

-~ Location of make-up (M-U) Water Intake at Lake Limestone

= Routing of the M-U water pipe line from Lake Limestone to
plant

= Transmission Line Routing

= Location of Northerly limits of lignite deposits

= Routing and interface point between plant and mainline for
railroad



CDhC-1 Project Identification
SITE IMPROVEMEKTS No. ROU-3037-101200

Revision Ne. R1

1.0 SITE IMPROVEMENTS (Cont'd)

1.2 Site Plan (Cont‘d)

b) Enlarged Site Plan - Plant area drawing M-001600 developed
by Projects covers the main arrangement features for areas
of proximity to the main plant and includes the following at
a scale of 1"=600":

e ——

- Property limits

= Wind Rose

= Overall plant arrangement

— True North & Texas Grid North

- Coordinates of Plant Reference Lines & Base Lines

- General location of plant buildings, liquid storage
areas, cooling towers, lignite storage piles and
wvaste disposal areas.

1.3 Plot Plan

The plot plan drawing M-001601 developed by Projects shows the
plant layout within the confines of the property lines to a
larger scale and in greater detail than the site plan drawings.
The plot drawing includes:

A scale of 1"-100"', showing a more prominent plan of the Rl
plan complex including all components and buildings and
their relarion to each other
- Space to be allocated for future use in the vicinity of
the new plant
= Access roads and rasilroads in the vicinity of the plant
- Grid coordinates of the steam generater and turbine
- Tie-in to column line locations of the main structures !
with the site coordinates
= Circulating water and make-up water piping in the cooling
tower and main plant vicinity
= Lignite storage and handling facilities |
- Limestone unloading, storage and handling facilities
- Splid waste handling and disposal facilities



CDC-1 Proj¢ Identificatiom
SITE IMPROVEMENTS No. HOU-3037-101200

Revision No. Rl

1.0 SITE IMPROVEMENTS (Cont'd)
1.4 General Improvements

i
General improvements to the plant site include the work of
clearing, grubbing, excavation, backfilling, grading, drainage,
and erosion and sediment control. Also included are the con-
struction of access roads, railroads, walks, parking facilities,
dams, dikes, embankments, and foundation preparatiomn. The site
plan and plot plan drawings described above, provide the basis for
developing the requirements and extent of the site improvement work.

2.0 DESIGN BASIS
7 c and bbi

"Clearing" includes the cutting of all trees to within ome (1)
foot of the groundline and the disposal of the trees, limbs,
branches, slash, deadfalls, wood fencing, wood structures and
other debris or encumberences present in the areas to be cleared
that are free to float. "Clearing and grubbing" includes the
complete removal and disposal of all standing trees including
their root systems, all brush, bushes, shrubs, stumps, vines,
and their root systems, logs, trees cut by others, wood fen-
cing, wood structures, debris rubbish or encumberences that are
free to float.

The clearing and grubbing drawing shows the exact limits for
"clearing", and "clearing and grubbing", based on the site and
plot plans and on comstruction requirements.

Clearing and grubbing must comply with all Federal and State laws

and local ordinances including those concerning disposal of
materials. Erosion and sediment control is provided.

2.2 Excavation and Backfill

The work of excavation, backfill, filling and grading includes:
a) the removal and storage or disposal of all earth, sand, gra-

vel, rock, boulders, debris and other materials at stockpile
locations or in spoil areas;

b) erecting and maintaining substantial barricades around ex-
cavations where required for safety;

c¢) backfilling of all unauthorized overexcavations
d) care and removal of all surface water, rainwater and ground-

water seeping or flowing into the excavations by means of
ditching, damming, pumping or other suitable means;

3



ChC-1 Proj. . Idenmtification
SITE IMPROVEMENTS Neo, HOU-3037-101200

Revision No. R1

2.0 DESIGN BASIS (Cont'd)
2.2 Excavation and Backfill (Comt'd)

e) the foundation preparation in advance of concrete place-
ment under the plant structures.

Equipment and services shall comply with all Federal and State laws,
EPA requirements, and local ordinances. In addition, require-
ments are established for meeting or adhering to specified
"Standard Specification” or "Tentative Specifications" of the
American Society for Testing and Materials (ASTM). These in-

clude standards for the classification of soils as well in-

place and laboratory demsity testing of soils.

The location and extent of the work to be done is illustrated
on the appropriate excavation and backfill drawings.

2.3 Dewatering

The operation and maintenance of a temporary dewatering system
is the contractor's responsibility if dewatering is required

by the excavation and backfill requirements for this site. The
general purpose of a dewatering system is to lower and control
ground water levels and hydrostatic pressures to permit all ex-
cavation and construction to be performed im the dry.

2.4 Erosion and Sediment Control

Erosion and sediment comtrol will be provided to limit the quan-
tity and rate of discharge of turbid water into the streams and
waterways at the site.

Permanent erosion control features are incorporated into the pro-
jeet at the start of construction. Temporary control measures
are used to control erosion and sediment discharges that develop
during normal construction practices but are not associated with
permanent control features of the project.

2.5 Embankments, Dams, Dikes & Channels

The design of embankments, dams, dikes and channels for this
plant is & function of site topography and soil characteristics.
Stripping and preparation of embankment foundations and the
placement of embankment material are described in the specifi-
cations and on the drawings,



CDc-1

Proj: - Identification

SITE IMFROVEMENTS No. HOU-3037-101200

2.0
2.5

2.6

2.7

Bavision Ne. Rl

DESIGN BASIS (Cont'd)
Embanlments, Dams, Dikes, & Cha (Cont'd) ¥

Fill material and placement techniques are established based

on site conditions and structural requirements. Cut-off trench-
es are provided if applicable. Backfilling of impervious mat-
erial is provided for if required.

Slope protection is provided on faces of all embankments, dams,
dikes, and channels for protection of slopes against the action
of wind, wave and erosion.

Plant Roads, EBridges, Walks, Parking

Roads are provided for plant access and construction access.

A plant loop system of roads is provided around the main plant
buildings., Access roads are provided to the major outlying
structures such as the coal handling system, bottom ash pond,
stabilized sludge area, circulating water system structures

and other facilities., Walks adjacent to buildings are provided
to serve the outside equipment.

Bridges or culverts are provided as necessary for access roads
where the roads cross water or drainage facilities.

Adequate parking facilities for the operating staff, visitors,
and other employees are provided, as required, in such areas as
adjacent to the gate house, the service building, the coal
crusher house, the coal unloading station as well as the control
building.

The access roads and all loop roads for the plant are designed
for H-20 truck loading in accordance with AASHTIO standards and
Ebasco design guides. Grades are limited to 6% maximum. Length
of vertical curves are limited to 50 feet minimm. Horizontal
curves are limited to centerline radii to 40 feet minimum.

Railroads

Permanent railroad tracks are provided from the existing main
rail line to the plant area for delivery of ignite, limestone,

materials, and equipment. Within the plant area, sidings are
provided for lignite and limestone delivery stabilized sludge
removal, maintenance and equipment delivery, service to light
oil tanks and liquid chlorination tanks with the necessary by-
pass and cross-over tracks. Refer to Plot Plan Drawing No,
HOU-3037-M-001601,
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SITE IMFROVEMENTS No, HOU=30"7=-101200
Revision No. R1

2.0 DESIGN BASIS (Cont'd)

2.7 Rajlroads (Cont'd)

Railroad lines are designed in accordance with AREA standards and
Ebasco design guides. Grades are limited to 1% entering and 1.52
exiting the plant and curves are limited to & minimm radii of
410 feet unless local railroad criteria stipulate otherwise,

2.8 Drainage

The plant area is provided with two isolated drainage systems to
handle contaminated and uncontaminated water. The contaminated
drainage system handles liquid discharges from equipment and
storage areas which might be contaminated with oil and/or chemicals.
The uncontaminated drainage system provides for safe discharge of
uncontaminated storm water.

Diversion ditches are provided around the bottom ash pond, the
stabilized sludge area, and the wmain plant area to provide for

safe dissipation of storm water from surrounding areas. The main
plant area is also provided with a storm drainage system. No pro-
vision will be made to spill any water from the bottom ash impound-
ment during the operatiomal life of the plant. Prior to abandomment
of the bottom ash pond, after 35 years of operation, the bottom ash
will be covered with top soil and seeded, and a spillway structure
constructed to accommodate runoff after the recycling of water ceases.
However, during the operational 1ife of the pond an emergency over-
flow device will be provided to ensure structural stability of the
embankment. This emergency overflow provision is designed to prevent
overtopping due to a more severe rainfall intensity event than called
for by operational design requirements.

The rainfall intensity for the plant area is based on a 25 year, 24
hour storm as defined in Weather Bureau Technical Paper No. 40.
Emergency spillways for structures other than the bottom ash pond

are designed for a more severe rainfall, 50 year, 24 hour storm. The
:Egﬁiggglrﬁggggﬁ" as outlined in Ebasco design guide is used for es-
The storm drain lines are designed to run 75 percent full. The flow
veloeity in the storm drain lines is set for a maximum of 8 feet per
second and a minimum of 3 feet per second. Catch basins or manholes
are provided at changes in aligmment or grade, at drain line junctionms,
and located so as not to exceed 300 feet,

Drainage ditches have a minioum slope of 0.002.

2.9 Fencing

Security fencing is provided around the main plant area and substation
as shown on the Plot Plan. The perimeters of the plant area, the
electrical substation, the ash pond, and stabilized sludge areas are
provided with an 8 foot high chain link security fence with barbed
wire arms. Gates for access are provided at reoads, railroads, and
walkways.
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SITE IMPROVEMENTS Ko, HOU-3037-101200

Revision No. Rl

3.0 CONSTRUCTION FEATURES

3.1 Clearing and Grubbing

All "e¢learing", and "clearing and grubbing", and handling of
debris proceeds in & manner that avoids interference with other
work in progress, Extreme care is taken to preserve and avoid
damage to trees, gshrubs and other vegetative cover in areas
outside the limits defined on the drawings. Any practical means
for performing the work may be employed including such equip-
ment as tractors and chains, bulldozers with brush hooks or
rakes or ax and chain saw. Products of the "clearing'", and
"clearing and grubbing" work are completely and immediately
disposed of, Adequate equipment and personnel for fire pre-
vention and control are provided. All grubbing holes and de-
pressions are backfilled, compacted and graded to conform to
the surrounding ground contours.

3.2 t a i

All excavation is wade in the order of progress required by the
construction program. During the course of all excavation work,
extreme care is exercised to preserve and avoid damage to trees,
shrubs and all other vegetation which does mot directly hamper
work progress. Only approved access roads are used, The dis-
charge into natural streams or ponds of gasolinme, oil or any
other waste material is prohibited.

Insofar as it is practiciable, all suitable materials resulting
from open-cut excavations shall be used for permanent construc-
tion, All waste or excess material is disposed of in a manner
which will avoid the necessity of rehandling or the interference
with other work.

The bottom excavations will be proof rolled prior to the initi-
ation of backfill operations. The placement and compaction pro-
cedure of the various types of fill will be establishad to yield
the required in-place densities, The backfill is compacted to a
minimum of 95 percent of the maximum density obtained in the
Modified Proctor Compaction Test (ASTM D-1557, Method C).

Control tests of densities and moisture contents will be made

as the work progresses to assure that required densities and
moisture content are being achieved. The soils control program
assures that all controlled backfills comply with design require-
ments and specifications.

The soils control activities are performed primarily in four areas
of the project. These four major areas are the borrow areas,
stockpile area, the construction area and the soils in laboratory.
The activities performed in each of these areas are integrated

in accordance with the specifications. Records are maintained

to provide quality assurance for the complete soils control pro-
gram,
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SITE IMPROVEMENTS No. HOU-3037-101200

Revision No. Rl

3.0 BDHSTRUGTlﬂﬂ FEATURES (Cont'd)
3.3 Dewatering

i
The dewatering system, if required for comstruction, shall
achieve the following:

a) minimize the disturbance to the foundation soils in the
wieinity of the wells;

b) the wells, screens, filters and pumps are surged and deve-
loped such that fines or sands being removed for the entire
gystem are minimized; and

¢) upon completion of the dewatering requirements, the wells
ghall be completely grouted,

Observation wells (piezometers) are provided to monitor the
elevation of the ground water and piezometriec water levels con-
tinuously during operations, Provision for emergency flooding
of excavations is required.

3.4 Erosion and Sediment Control

Every effort is made to minimize ercosion from excavation and
embankment comstruction operation by:

a) the construction of temporary berms, dikes and diversion
ditches;

b) limiting the disturbance of natural areas to the absolute
minimum required;

¢) implementing measures of erosion control described in the
EPA publications EPA-R2-72-015 and EPA-62513-76-003 (See
References); and

d) sequencing of excavation and embankment construction to
maintain matural traps on eroded material,

All slopes freshly excavated and shaped are raked along the
contour lines, Slopes not shaped to final grade are also
raked across the slopes if they are to be exposed for more
than 24 hours. Slopes shaped to the final grade, as well as
all disturbed areas to remain exposed during a period of eriti-
cal erosion, are immediately protected by seeding and mulching.

i.s Embankments, Dams, Dikes & Channels

Protection against flooding from storms and large flows in washes
is provided for.
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CONSTRUCTION FEATURES (Cont'd)

Embaniments, Dams. Dikes & Channels &

All soft or unstable material shall be excavated to establish a
stable foundation. Upon completion of excavation and initial
preparation the foundations will be inspected and mapped,

Operations affecting the materials and installation of the
embankment dikes will be subject to quality assurance surveillance.

Plant Roads, Bridges., Walks, Parking

The main access roads are 24 feet wide with 6 foot wide shoulders.
The plant loop roads and other access roads are 20 feet wide with
4 foot wide shoulders. The roads are built of reinforced con-
crete on & base of stabilized local soil. The base consists

of a 6 inch base coarse of crushed aggregare on compacted and
rolled subgrade. The roads are crowned approximately 2 inches for
drainage.

Concrete and/or crushed stone walks 5 feet wide are provided in
the vicinity of the building and equipment outside the main plant.
The parking areas are surfaced with reinforced concrete.

Railroads

The railroads is constructed of crushed stone ballast 10 inches
thick placed beneath the ties on the well compacted and rolled
subgrade, The ties for the railroad track support are & inch
x 8 inch x B8 feet - 6 inch wood treated by crecsote petroleum
solution. Track for all railroads are 115 pound AREA rail.

Dra a

All storm water runoff from within the coal storage and reclaimer
area is drained to the contaminated waste water basin.

Concrete pits with grating are provided at the main and auxiliary
transformers of sufficient capacity to retain all transformer oil.
All storm water runoff collected in these pits is conveyed to the
contaminated drainage system.

Concrete pipe is used for all storm drain lines. Unreinforced
concrete pipe is used for drain lines up to 10 inches in diameter.
Reinforced concrete pipe is used for drain lines 12 inches and
over.,
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3.0 CONSTRUCTION FEATURES (Cont'd)
3.9 Fencing i

Fabric and framing are of galvanized steel and are imstalled in
accordance with industry standards. Line posts are spaced a
maximm of 10 feet on centers. Pull posts and gate posts are
installed as required.

4.0 REFERENCES

4.1 Codes and Standards

Equipment, services, material fabrication and testing will con-
form strictly to codes, specifications and standards as indi-
cated. In general, the latest revision of the following codes
and standards apply:

a) Oecupational Safety and Health Standards, OSHA Regulation
29 CFR Part 1910 (November 7, 1978):

b) American Society for Testing Materials - ASTM

c¢) American Concrete Institute (ACI) 318 "Building Code Re-
quirements for Reinforced Concrete."

4.2 Guides and Criteria
Weather Bureau Technical Paper No. 40.
Ebasco Concrete - Hydraulic Design Guide.

Ebasco CDC-2, "Site Investigation, Excavation and Foundation
Design Parameters'", Project Identification No. HOU-3037-102200.

EPA-R2-72-015, "Guideline for Erosion and Sediment Control
Planning and Implementation", August 1972,

EPA-62513-76-003, "Erosion and Sediment Control Surface Mining
in the Eastern U.S., Volume 1 and 2", October 1976.

4.3 Ebasco Specifications
"Clearing and Grubbing", Project Identification No, HOU-3037-101400

"Subsurface Investigation & Drilling", Project Identification
No. HOU-3037-102400

"Excavation & Backfill", Project Identification No. HOU-3037-102401

"Embankments, Dams, Dikes & Channels", Project Identification
No. HOU-3037-102408

10
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Civil Design Criteria - - Proju . Identification
Site Investigations, Excavation No. HOU-3037-102200
and Foundation Design Parameters

1.0 GENERAL DESCRIPTION

At the beginning of a project, a subsurface investigation program is designed
to evaluate the proposed power plant site in relation te the soil and/or

rock materials which are present and what properties they possess. This
knowledge is gained partly by reference to geologic and engineering litera-
ture, but mainly by extracting, examining, and testing representative samples.

The site investigation program, then, consists of drilling borings and ob-
taining soil and/or rock samples. Based on the information obtained from
the boring logs and the laboratory testing of selected samples, foundation
profiles are developed under all plant related structures including main

plant structures, coal storage and handling facilities, solid waste disposal 11
areas, and cooling tower basins, The design data required for plant grading,

foundation type, slope stability analysis, seepage analysis, embankment design,
and borrow area definition is developed.

2.0 DESIGN BASIS
2.1 Subsurface Investigations

The subsurface investigation is performed in two phases, Phase One iz a
preliminary exploration program while Phase Two is a more detailed boring
and sampling program. Each phase includes field and laboratory testing
for classification and strength determinations of in-situ materials,

2.1.1 Preliminary Exploration

The program is preceded by a faet-finding survey to determine available
information on scil conditions near the site and on the behavior of other
structures in the vicinity. This includes, but is not limited to, maps

and publications of state and federal geological surveys or reports of

soil surveys prepared in connection with agriculture or highway constructionm,
technical journals and published reports.

The boring program consists of 10 to 20 borimgs in the main plant area and
30 to 40 borings in the remaining areas on the site, depending on the ex-
tent of the solid waste disposal area regquirements. Fl

Most soll deposits can be appropriately explored by means of a split-barrel
sampler and standard penetration tests carried out in holes made by wash-
boring methods. The properties of fairly uniform deposits of soft clay

and plastic silt are investigated by field vane tests or by obtaining con-
tinuous sampleg in thin-walled tubes and performing appropriate laboratory
tests., Erratic deposits are examined by means of standard penetration tests
combined with enough tube borings to permit interpretation of the penetro-
meter data. Standard penetration tests are appropriate for sands, Rotary
or percussion core barrels are normally used to sample rock, and special peat
samplers are available for highly organic deposits.
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2.0 DESIGCHN BASIS (Cont'd)
e Subsurface Investigations (Cont'd)
2.1.1 Preliminary Exploration (Cont'd)

The boring loge show pertinent data, such as soil classifications, stan-
dard penetration blow counts, and ground water elevations, as observed
during drilling operations. OSamples are also taken in the bedrock., The
core recovery and Roeck Quality Designation (RQD) values are shown on the
boring logs.

This phase of investigation program also includes the development of
generalized geologic conditions, topographic surveys, including aerial
photographs and detailed contour maps,

The information obtained from the Phase One boring program is utilized to

assese general characteristice of various strata and to determine siting

of the plant structures, solid waste disposal =reas, and other facilities. hl
Possible borrow area locations are also identified.

Lyl Detailed Exploration

The detailed subsurface investigation program includes borings at the location |
of all the major plant structures, the coal storage and coal handling aress, R1
the solid waste disposal areas and the make-up water pipeline corridor. The
drilling and sampling techniques employed during Phase Two are similiar to that
developed during Phase One.

The Phase Two drilling and soil sampling program more fully defines the var-
ious strata, groundwater information and quality of deposits. It establishes
the location and extent of borrow areas for the various soils used in embank-
ments, determines strength and settlement properties, and established perme-
ability values for in-situ and recompacted soils.

If the borings encounter rock and the conditions are such that the struc-
tures may be founded on rock, cores are obtained to make sure that sound
bedrock, rather than a boulder or a piece of detached rock, has been
reached, If there is evidence of solution channels or deep weathering,
the cores should be continued into sound bedrock,

As the exploratory program develops, it may be advisable to obtain large-
diameter undisturbed samples from critical strata, to conduct load tests,
to construct test pits, to make field pumping tests or to conduct other
special tests,

Sufficient data should be obtained to permit consideration of various
practical foundation types and for the possibility that there may be
changes in preliminary structural layouts, including column spacing and
loadings.
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2.0 DESIGN BASIS (Cont'd)
2.1 Subsurface Investigations (Cont'd)
2.1.3 Laboratory Tests

The laboratory tests performed on representative undisturbed and recom-
pacted samples include but is not limited to:

- classification tests, such as water content, grain
size analysis, Atterberg limits, specific gravity,
void ratio and density;

- permeability;

= relative density;

- strength determinations, such as unconfined compression,
direct shear and triaxial shear;

- and consolidation,

2.2 Foundations
Based on subsurface investigation data, a technical and economic eval=-
ustion is performed to determine the type of foundation to be used for
the plant. The normal approach to foundation determination for the plant
structures is to select a single type of foundation concept for each site.
However, based on economic evaluations, different types of foundations for
the various structures mav also be considered.
The following types of foundations are considered:

- pile foundations with individual pile ecaps;

- mat foundations on controlled compacted backfill;

- mat foundations on in-situ soils;

- mat foundations on piles;

= individual spread footings on controlled compacted backfill;

= individual spread footings on in-situ soils

concrete caissons.

The principal considerations in designing pile foundations are:

- the probable relative depths, characters, consistencies
and load carrying capabilities of the various strata.
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2.0 DESIGN BASIS (Cont'd)

2.5 Foundations (Cont'd)

- Selection studies, by means of an adequate dynamic pile-driving
formula, for suitable types of piles and driving equipment.

- A study of the static-friction values required to be developed,
in the strata selected for load carrving, based on the embedded
surface areas of pile.

If a pile foundation is selected, the type of piling and its load carry-
ing capacity is verified by a pile test program, The types of piles con-
sidered are: gtep tapered piles; tube piles and wmandrel piles. FI

The principal considerations in designing plant structures supported by
controlled compacted backfill are: deep-seated settlement; placement; and
compaction of the fill.

In general, the maximum allowable bearing capacity specified for the plant
structures is 4,000 1lbs/sq fr (psf) for dead plus live load and 6,000 psf
for dead plus live plus wind (or earthquake) loads.

2.3 Dams. Dikes and Embanlments

Stability must be considered in the design of all earth structures, The
factors which affect slope stability include failure ecriteria, plant geometry,
non-homogeneity of soil layers, tension cracks, dynamic loading or earthquakes,
and seepage flow.

The slopes for all embankments are analyzed using both the slip circle
analysis and the Army Corps of Engineers sliding wedge analysis. Allowable
factors of safety range from 1.0 to 1.5 depending upon design conditions.
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2.0 DESIGN BASIS (Cont'd)
2.3 Dams, Dikes and Embankments (Cont'd)
Seepage from the solid waste disposal areas is controlled by encapsulating all Rl

bottom ash in an impervious layer of stabilized sludge. The seepage is modeled
using horizontal and vertical flow nets. Seepage from the pond is controlled
to meet the criteria of the State agency responsible for review and approval of
the plant ash pond.

3.0 CONSTRUCTIOR FEATURES
3.1 Foundations

The foundations for most plant structures are established below the sur-
face of the gelected plant grade, The natural terrain is first cleared

and grubbed, then cut and backfilled, as required, to the design found-
ation grades. OShallow excavations can be made without supporting the
surrounding material if there is adequate space to establish slopes at

which the material can stand. The steepness of the slope is a function

of the type and character of the soil or rock, the climatic and weather
conditions, the depth of the excavation, and the length of time it must
remain open., Sheeting and bracing may be required in certain areas and con-
ditions where vertical cuts are inappropriate,

When the depth of excavation is greater than the distance to the free water
surface in a pervious soil having a coefficient of permeability greater
than about 107 em/sec, the soil must be drained to permit construction

of foundations in the dry, If the coefficient of permeability of the soil
is within the range of 10-3 to 1073 cm/sec, the quantity of water that
seeps into the excavation may be inconsequential but drainage may still

be required to maintain the stability of the sides and bottom of the ex=
cavation, If the coefficient of permeability is smaller than about 1077
cm/sec, the soil is likely to possess sufficient cohesion to overcome the
influence of the seepage forces and major drainage may not be required.

The most suitable materials for backfilling are well-graded sands and gravels,
possibly containing a small percentage of fines. However, most inorganic
soile are acceptable with the exception of highly plastic swelling clays

and clays at natural moisture contents well above the Standard Proctor op=-
timum in localities where the climatic conditions preclude drying by mani-
pulation and exposure to the atmosphere. Cohesionless silts and very fine
uniform sands are also undesireable because they are difficult to compact.

Fill is placed in layers, not thicker than 12 inches after compaction and
compacted to 95 percent of the maximum Modified Proctor demsity by equip-
ment suited to the type of soil. The placement moisture econtent should

be close to the optimum value eorresponding to the type of soil and com-

paction procedures being used. In-situ soils are to be proof-rolled prior
to placement of fill or construction of foundationms.

5
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3.0 CONSTRUCTION FEATURES (Cont'd)

3.1 Foundations (Cont'd)

Exterior feootings must be carried below the frost level. Footings, piles,
piers must be carried into the fill or the natural ground until adequate

support was found. In the case of pile foundations, a pile load test will
be conducted.

3.2 Dams, Dikes and Embankments

The solid waste disposal area embankments are constructed from flue gas de-

sulfurization sludge mixed with fly ash to form stabilized sludge. The de-

sign of the splid waste disposal eree embankments are in compliance with the
published regulatory requirements and codes.

The embankment slopes are designed and constructed as a function of sta-
bility and material requirements. The required soil compaction eriteria for
dams, dikes, and embankments is 95 percent of the maximum Standard Proctor
density. All exposed slopes are covered with topsoil and seeded to pro-
vide erosion protection. Additional slope protection is provided if re-
gquired, based on the wave run-up analysis,

A monitoring program is established to measure settlement, seepage hori-
zontal movement, groundwater levels and quality. Data is obtained before
the start of construetion, during construetion, and during plant operation,

In zoned embanlments, the impervious core or limer, required for seepage
control, is generally constructed from the soils obtained at the site,
however, in some cases, synthetic material liners are also used. The
impervious core or liner is adequately tied into an impervious in-situ

clay strata or treated impervious strata which covers the entire pond
area.

Rl
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4,0 REFERENCES
4,1 Codes and Standards

American Society for Testing and Materials (ASTM)

4,2 Ebasco Specifications HL&P No,
Clearing & Grubbing HOU=3037-101400
Subsurface Investigation & Drillimg HOU-3037-102400
Excavation & Backfill HOU-3037-102401
Solid Waste Disposal System HOU-3037-102408  [R1
Pile Test Program HOU-3037-102410
Piling HOU-3037-102412
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ATTACHMENT D

HISTORICAL DESIGN DRAWINGS

Item Drawing Number Title Revision

Solid Waste Disposal Area Sludge Stabilization

1| HOU-3037 M-113620 503 Facility Roads, Paving & Drainage — Plan 0
Solid Waste Disposal Area Sludge Stabilization

2 HOU-3037 M-113620 505 Facility Drainage — Sects & Dets !
Solid Waste Disposal Area Runoff Pond- Area 1

3 HOU-3037 M-113621 S01 4
Plan, Sect, & Dets Sh. 1
Solid Waste Disposal Area Runoff Pond- Area 1

4 HOU-3037 M-113621 S02 3
Plan, Sect, & Dets Sh. 2
Solid Waste Disposal Area Dewatered Sludge Solids

5 HOU-3037 M-113621 S03 . 3

S Disposal Area & Runoff Pond — Plan & Sect.

Solid Waste Disposal Area Drainage Structures

6 | HOU-3037 M-113621 504 Stilling Basins — Plans & Sects - M & R .
Solid Waste Disposal Area Drainage Structures

7| HOU-3037 M-113621 505 1, dwalls — Plans & Sects— M & R 1
Solid Waste Disposal Area 002 Pond Pump

8 | HOU-3037 M-113621 506 | - - 1ation Plan, Sections & Details !

9 HOU-3037 M-049600 S30 | Yard Piping Sheet No. 30 8
S.W.D.A. Dewatered Sludge Solids Disposal Area &

10| HEP-14037 Runoff Pond Initial Grading Sect. 1 a

11 | sk-D71 Solld_Waste Disposal Area Emergency Pond Liner B
Repairs

12 | -- 002 Pond Embankment Project As-Built --

Sargent & Lundy LLC
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CCR SURFACE IMPOUNDMENT & LANDFILL
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CCR Surface Impoundment & Landfill Weekly Inspection Report
NRG - Limestone Electric Generating Station

Weekly Inspection to be performed by Qualified Person no more than seven days after prior inspection.
Form to be completed and signed neatly in ink.

If conditions warrant repairs or maintenance, document needs in comment sections.

Italicized items may warrant contacting an engineer.

If conditions warrant a communication with an engineer, document call or meeting on page eight.
Attach photographs appropriate to supplement observations to report.

See Chapter 5 of “Guidelines for Operations and Maintenance of Dams in Texas”, published by the Texas
Commission on Environmental Quality for discussion and examples of the items of concern indicated
below.

Review 40 CFR 257.83(a) and 40 CFR 257.84(a) for CCR Rule requirements for impoundments and
landfills, respectively.

Inspector(s):

Current Inspection: Date: [ /20 . Day of week at [ ] AM; [ ]PM

Weather at Time of Inspection:

Unit BACP
Is water present in the pond? [ | Yes; [ |No  Water Level ft

Crest of Embankment (Ground Surface Around Pond):
General Condition: [ ]Good; [ |Fair; [ ]Poor (Include additional pages for notes as needed)

Concerns Identified: [ | None;
[ ] Longitudinal Cracks in soil; [ ] Vertical Displacement of soil;
[ ] Cave-in on Crest/Sinkhole
[ JRuts; [ ] Ponded Water

Comments:

Exposed Concrete Walls:
General Condition: [ ]Good; [ ]Fair; [ ]Poor (Include Additional Pages for Notes as needed)

Concerns Identified: [ | None;
[ ]Large Cracks; [ |Misalignment of wall; [ ]Spalls;[ ]Evidence of Reinforcing Corrosion;
[ ]Bulging; [ ] Rotational Failure

Comments:

CCR Surface Impoundment & Landfill Weekly Inspection Report - NRG — Limestone Electric Generating Station - Rev 1



NRG CCR Pond & Landfill Weekly Inspection Report Date / 120

Limestone Electric Generating Station

Unit 019 E pond
Is water present in the pond? [ | Yes; [ |No  Water Level ft

Crest of Embankment (Ground Surface Around Pond):
General Condition: [ ]Good; [ |Fair; [ ]Poor (Include additional pages for notes as needed)

Concerns Identified: [ | None;
[ ] Longitudinal Cracks in soil; [ ] Vertical Displacement of soil;
[ ] Cave-in on Crest/Sinkhole
[ |Ruts; [ ] Ponded Water

Comments:

Page 2 of 10

External (Downstream) Slopes:

General Condition: [ |Good; [ |Fair; [ ]Poor (Include Additional Pages for Notes as needed)
Concerns Identified: [ | None;
[ ]Slide or Slough; [ ] Transverse Cracks; [ | Cave-in or Collapse;
[ ] Longitudinal Cracks; [ | Slump (localized area);
[ ]Erosion; [ ]|Trees or Brush;[ |Rodent Activity (Burrows);
[ ]Misalignment; [ |Bulging; [ ]Rotational Failure; [ |Free Flowing Water;
[ ]Moist Area: [ ]Inadequate Erosion Protection (Vegetation or Rip Rap);
[ ] Standing Water at Toe
Comments:

Internal (Upstream) Slopes:
General Condition: [ |Good; [ |Fair; [ ]Poor (Include Additional Pages for Notes as needed)

Concerns Identified: [ | None;
[ ]Sinkholes; [ ]Large Cracks;[ |Slide, Slump or Slip;

[ ]Scarp, Bench or Too Steep; | ] Inadequate Erosion Protection (Vegetation or Rip Rap);

[ ]Erosion;

[ ]Misalignment; [ |Bulging; [ |Rotational Failure;

[ ]Trees or Brush; [ ] Rodent Activity (Burrows)
Comments:

Unit 019 E pond continued on Page 3

CCR Pond & Landfill Weekly Inspection Report - NRG - Limestone Electric Generating Station — Rev 1



NRG CCR Pond & Landfill Weekly Inspection Report Date / 120

Limestone Electric Generating Station Page 3 of 10

Unit 019 E pond (continued)
Seepage Through External (Downstream) Slopes, or Toe of Slopes:

Seepage Amount: || None Observed; [ ] Minor Seepage; [ _| Significant Flow (Contact ENGINEER)

Concerns Identified: [ | None;
[]Significant Flow and/or Muddy Water Exiting from Dike);
[ ] Stream of Water Exiting Through Cracks near Crest; [ | Seepage Water as Boil;
[ ]Large Wet Area; [ | Marked Change in Vegetation; [ |Bulge in Large Wet Area;
[ ] Trampoline, Large Soft or Bouncy Area;
Contact Engineer Immediately if ANY of the Seepage Conditions Listed Above are
Observed.
[ ]Saturation Observed ___ft. above toe of slope;
[ ] Minor Seepage noted at

Comments:

Unit 002 Storm Water pond

Is water present in the pond? [ | Yes; [ |No  Water Level ft

Crest of Embankment:
General Condition: [ ]Good; [ |Fair; [ ]Poor (Include additional pages for notes as needed)

Concerns Identified: [ | None;
[ ]Longitudinal Cracks; | ] Vertical Displacement; [ | Cave-in on Crest,
[ ] Transverse Cracks; [ | Misalignment; [ | Low Area;
[ ]Trees or Brush; | |Rodent Activity (Burrows); [ ] Erosional Gully; [ |Ruts;
[ ]Ponded Water; [ | Drying Cracks;
[ ] Inadequate Erosion Protection (Vegetation);
[ ]Marginal Freeboard; | | Inadequate Freeboard

Comments:

Unit 002 Storm Water pond continued on Page 4
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Unit 002 Storm Water pond (continued)
External (Downstream) Slopes:

General Condition: [ ]Good; [ ] Fair; [ ]Poor (Include Additional Pages for Notes as needed)
Concerns Identified: [ | None;
[_]slide or Slough; [ ] Transverse Cracks; [ | Cave-in or Collapse;
[ ]Longitudinal Cracks; [ | Slump (localized area);
[ ]Erosion; [ ]Trees or Brush;[ ]Rodent Activity (Burrows);
[ Misalignment; [ |Bulging; [ ]Rotational Failure; [ |Free Flowing Water;
[ ] Moist Area: [ ] Inadequate Erosion Protection (Vegetation or Rip Rap);
[ ]Standing Water at Toe
Comments:

Internal (Upstream) Slopes:
General Condition: [ |Good; [ |Fair; [ ]Poor (Include Additional Pages for Notes as needed)

Concerns Identified: [ | None;
[ ]Sinkholes; [ ]Large Cracks;[ |Slide, Slump or Slip;
[ ]Scarp, Bench or Too Steep; | ] Inadequate Erosion Protection (Vegetation or Rip Rap);
[ ]Erosion;
[ ]Misalignment; [ |Bulging; [ |Rotational Failure;
[ ]Trees or Brush; [ ] Rodent Activity (Burrows)
Comments:

Seepage Through External (Downstream) Slopes, or Toe of Slopes:

Seepage Amount: [ | None Observed; [ | Minor Seepage; [ | Significant Flow (Contact ENGINEER)

Concerns Identified: [ | None;
[ ]Significant Flow and/or Muddy Water Exiting from Dike):
[ ] Stream of Water Exiting Through Cracks near Crest; [ | Seepage Water as Boil;
[ ]Large Wet Area; [ |Marked Change in Vegetation; [ |Bulge in Large Wet Area;
D Trampoline, Large Soft or Bouncy Area;
Contact Engineer Immediately if ANY of the Seepage Conditions Listed Above are
Observed.
[ ]Saturation Observed ___ft. above toe of slope;
[ ] Minor Seepage noted at

Unit 002 Storm Water pond continued on Page 5
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Limestone Electric Generating Station

Unit 002 Storm Water pond (continued)

Comments:

Page 5 of 10

Unit ST - 18

Is water present in the pond? [ | Yes; [ |No  Water Level ft

Crest of Embankment:
General Condition: [ ]Good; [ |Fair; [ ]Poor (Include additional pages for notes as needed)

Concerns Identified: [ | None;

Comments:

[ ]Longitudinal Cracks; [ ] Vertical Displacement; | | Cave-in on Crest,

[ ]Transverse Cracks; [ | Misalignment; [ |Low Area;

[ ]Trees or Brush; | |Rodent Activity (Burrows); [ ] Erosional Gully; [ |Ruts;
[ ]Ponded Water; [ | Drying Cracks;

[ ] Inadequate Erosion Protection (Vegetation);

[ ]Marginal Freeboard; | | Inadequate Freeboard

External (Downstream) Slopes:

General Condition: [ ]Good; [ |Fair; [ ]Poor (Include Additional Pages for Notes as needed)
Concerns Identified: [ | None;

Comments:

[ ]Slide or Slough; [ ] Transverse Cracks; [ | Cave-in or Collapse;

[ ] Longitudinal Cracks; [ | Slump (localized area);

[ ]Erosion; [ ]|Trees or Brush;[ |Rodent Activity (Burrows);

[ ]Misalignment; [ |Bulging; [ ]Rotational Failure; [ |Free Flowing Water;
[ ]Moist Area: [ ]Inadequate Erosion Protection (Vegetation or Rip Rap);

[ ] Standing Water at Toe

Unit ST - 18 Continued on Page 6
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Unit ST — 18 (continued)

Internal (Upstream) Slopes:

General Condition: [ |Good; [ |Fair; [ ]Poor (Include Additional Pages for Notes as needed)
Concerns Identified: [ | None;
[ ]Sinkholes; [ ]Large Cracks;[ |Slide, Slump or Slip;
[ ]Scarp, Bench or Too Steep; | ] Inadequate Erosion Protection (Vegetation or Rip Rap);
[ ]Erosion;
[ ]Misalignment; [ |Bulging; [ |Rotational Failure;
[ ]Trees or Brush; [ ] Rodent Activity (Burrows)

Comments:

Seepage Through External (Downstream) Slopes, or Toe of Slopes:

Seepage Amount: [ | None Observed; [ | Minor Seepage; [ | Significant Flow (Contact ENGINEER)

Concerns Identified: [ | None;
D Significant Flow and/or Muddy Water Exiting from Dike);
[ ] Stream of Water Exiting Through Cracks near Crest; [ | Seepage Water as Boil;
[ ]Large Wet Area; [ | Marked Change in Vegetation; [ |Bulge in Large Wet Area;
[ ]Trampoline, Large Soft or Bouncy Area;
Contact Engineer Immediately if ANY of the Seepage Conditions Listed Above are
Observed.
[ ]Saturation Observed __ft. above toe of slope;
[ ] Minor Seepage noted at

Comments:
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Unit 003 Secondary E pond

Is water present in the pond? [ | Yes; [ |No  Water Level ft

Crest of Embankment:
General Condition: [ ]Good; [ |Fair; [ ]Poor (Include additional pages for notes as needed)

Concerns Identified: [ | None;
[ ]Longitudinal Cracks; [ ] Vertical Displacement; | | Cave-in on Crest,
[ ]Transverse Cracks; [ | Misalignment; [ |Low Area;
[ ]Trees or Brush; | |Rodent Activity (Burrows); [ ] Erosional Gully; [ |Ruts;
[ ]Ponded Water; [ | Drying Cracks;
[ ] Inadequate Erosion Protection (Vegetation);
[ ]Marginal Freeboard; | | Inadequate Freeboard

Comments:

Page 7 of 10

External (Downstream) Slopes:

General Condition: [ ]Good; [ ] Fair; [_]Poor (Include Additional Pages for Notes as needed)
Concerns Identified: [ | None;

[_]Slide or Slough; [ | Transverse Cracks; [ | Cave-in or Collapse;

[ ] Longitudinal Cracks; [ | Slump (localized area);

[ ]Erosion; [ | Trees or Brush;[ ] Rodent Activity (Burrows);

[ ]Misalignment; [ |Bulging; [ ]Rotational Failure; [ |Free Flowing Water;

[ ] Moist Area: [ ] Inadequate Erosion Protection (Vegetation or Rip Rap);

[ ] Standing Water at Toe

Comments:

Internal (Upstream) Slopes:
General Condition: [ |Good; [ |Fair; [ ]Poor (Include Additional Pages for Notes as needed)

Concerns Identified: [ | None;
[ ]Sinkholes; [ ]Large Cracks;[ |Slide, Slump or Slip;

[ ]Scarp, Bench or Too Steep; | ] Inadequate Erosion Protection (Vegetation or Rip Rap);

[ ]Erosion;
[ ]Misalignment; [ |Bulging; [ |Rotational Failure;
[ ]Trees or Brush; [ ] Rodent Activity (Burrows)

Unit 003 Secondary E pond continued on page 8
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Unit 003 Secondary E pond (continued)

Comments:

Seepage Through External (Downstream) Slopes, or Toe of Slopes:

Seepage Amount: [ | None Observed; [ | Minor Seepage; [ | Significant Flow (Contact ENGINEER)

Concerns Identified: [ | None;
[]Significant Flow and/or Muddy Water Exiting from Dike);
[ ] Stream of Water Exiting Through Cracks near Crest; [ | Seepage Water as Boil;
[ ]Large Wet Area; [ | Marked Change in Vegetation; [ | Bulge in Large Wet Area;
[ ] Trampoline, Large Soft or Bouncy Area;
Contact Engineer Immediately if ANY of the Seepage Conditions Listed Above are
Observed.
[ ]Saturation Observed ___ft. above toe of slope;
[ ] Minor Seepage noted at

Comments:
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Unit 004 Landfill

Crest of Landfill Slopes:
General Condition: [ ]Good; [ |Fair; [ ]Poor (Include additional pages for notes as needed)
Concerns Identified: [ | None;
[ ]Longitudinal Cracks; [ ] Vertical Displacement; [ | Cave-in on Crest,
[ ]Transverse Cracks; [ | Misalignment;
[ ]Trees or Brush; | |Rodent Activity (Burrows); [ ] Erosional Gully; [ |Ruts;
[ ]Ponded Water; [ | Drying Cracks;
[ ] Inadequate Erosion Protection (Vegetation)
Comments:

Exposed Slopes:

General Condition: [ ]Good; [ |Fair; [ ]Poor (Include Additional Pages for Notes as needed)
Concerns Identified: [ | None;
[ ]Slide or Slough; [ ] Transverse Cracks; [ | Cave-in or Collapse;
[ ] Longitudinal Cracks; [ ] Slump (localized area);
[ ]Erosion; [ ]|Trees or Brush;[ ]Rodent Activity (Burrows);
[ ]Misalignment; [ |Bulging; [ ]Rotational Failure; [ |Free Flowing Water;
[ ]Moist Area: [ ]Inadequate Erosion Protection (Vegetation or Rip Rap);
[ ] Standing Water at Toe
Comments:

Seepage Through Exposed Slope Face, or at Toe of Slopes:

Amount: [ ]None Observed; [ | Minor seepage; [ ]| Significant flow (Call ENGINEER)
Concerns Identified: [ | None; [ ] Different Vegetation Growth Indicates Concerns; [ | Standing water at toe;
[ ] Saturation Observed ___ft. above toe of slope;
[ ] Minor Seepage noted at ;
[ ]Soil in water flow (Call Engineer Immediately)

Comments:
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Attach additional pages if supplemental notes or photographs are needed.
Additional Notes (include location, observation, concern and attach applicable photographs):

To provide more details of discussion above, (#) photographs are presented on (#) attached pages.
Prepared By: Inspector(s) [Printed Name and Signature]:
Date: / /20
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