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October 2016

lllinois Power Resources Generating, LLC
17751 North Cilco Road
Canton, IL 61520

RE: History of Construction
USEPA Final CCR Rule, 40 CFR § 257.73(c)
Duck Creek Power Station
Canton, lllinois

On behalf of lllinois Power Resources Generating, LLC, AECOM has prepared the following history of
construction for the Ash Pond No. 1, Ash Pond No. 2, and GMF Pond at the Duck Creek Power
Station in accordance with 40 CFR § 257.73(c). The Bottom Ash Basin is an incised pond with a
storage volume of less than 20 acre-feet. A history of construction is not required for the Bottom Ash
Basin as specified in § 257.73(b).

BACKGROUND

40 CFR § 257.73(c)(1) requires the owner or operator of an existing coal combustion residual (CCR)
surface impoundment that either (1) has a height of five feet or more and a storage volume of 20
acre-feet or more, or (2) has a height of 20 feet or more to compile a history of construction by
October 17, 2016 that contains, to the extent feasible, the information specified in 40 CFR §
257.73(c)(1)(i)—(xii).

The history of construction presented herein was compiled based on existing documentation, as
reasonably and readily available (see 80 Fed. Reg. 21302, 21380 [April 17, 2015]), AECOM'’s site
experience, and discussion with plant engineers. AECOM'’s document review included construction
drawings, geotechnical investigations, observation reports, etc. for the Ash Pond No. 1, Ash Pond No.
2, and GMF Pond at the Duck Creek Power Station.
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HISTORY OF CONSTRUCTION

8§ 257.73(c)(1)(i): The name and address of the person(s) owning or operating the CCR unit; the
name associated with the CCR unit; and the identification number of the CCR unit if one has
been assigned by the state.

Owner: lllinois Power Resources Generating, LLC

Address: 1500 Eastport Plaza Drive
Collinsville, IL 62234

CCR Units: Ash Pond No. 1
Ash Pond No. 2, IDNR Dam ID No. IL50014
GMF Pond, IDNR Dam ID No. IL50573

Ash Pond No. 1 does not have a state assigned identification number.

§ 257.73(c)(1)(ii): The location of the CCR unit identified on the most recent USGS 7%, or 15
minute topographic quadrangle map or a topographic map of equivalent scale if a USGS map
is not available.

The locations of the Ash Pond No. 1, Ash Pond No. 2, and the GMF Pond have been
identified on an USGS 7-1/2 minute topographic quadrangle map in Appendix A.

8§ 257.73(c)(1)(iii): A statement of the purpose for which the CCR unit is being used.
The following captures the purpose of each CCR unit:

The Ash Pond No. 1 (inactive) was used to store and dispose of fly ash and bottom
ash.

The Ash Pond No. 2 (inactive) was used to store and dispose of fly ash and bottom
ash and to clarify CCR contact stormwater prior to discharge in accordance with the
station’s Water Pollution Control Permit (#2015-EO-59369).

The GMF Pond is being used to store and dispose of gypsum and to clarify recycled
process water for plant operations.

Notice of intent to close Ash Pond No. 1 and Ash Pond No. 2 was provided in November,
2015."

! This history of construction report was prepared on a facility-wide basis for CCR surface impoundments at the
Duck Creek Power Station. The inclusion of Ash Pond No. 1 and Ash Pond No. 2 in this history of construction
report does not concede and should not be construed to concede that Ash Pond No. 1 and Ash Pond No. 2 are
subject to the Design Criteria or all Operating Criteria in the CCR Rule.
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§ 257.73(c)(1)(iv): The name and size in acres of the watershed where the CCR unit is located.

Ash Pond No. 1, Ash Pond No. 2, and the GMF Pond are located at the western edge of the
Rice Lake-lllinois River Watershed with a 12-digit Hydrologic Unit Code (HUC) of
071300030603 and a drainage area of 21,203 acres (USGS, 2016).

§ 257.73(c)(1)(v): A description of the physical and engineering properties of the foundation
and abutment materials on which the CCR unit is constructed.

Physical properties of the foundation materials for Ash Pond No. 1 and Ash Pond No. 2 are
primarily strip-mine spoils with variable thickness overlying shale bedrock. The mine spoils
consist of a mixtures of native loess and glacial till and, to a lesser extent, the underlying
(primarily shale) bedrock. The loess is classified as silty low plastic clay, with a zone of high
plastic clay identified in the upper few feet of the stratum. The glacial till is classified as
medium stiff to stiff, silty low plastic clay with trace sand and gravel.

Physical properties of the foundation materials for the GMF Pond are (from top to bottom)
native loess, glacial till, and bedrock (primarily shale). The loess is classified as silty low
plastic clay, with a zone of high plastic clay identified in the upper few feet of the stratum.
The glacial till is classified as medium stiff to stiff, silty low plastic clay with trace sand and
gravel.

An available summary of foundation material engineering properties for Ash Pond No.1, Ash
Pond No. 2, and the GMF Pond is presented in Table 1 below. The foundation material
engineering properties are based on previous geotechnical explorations and laboratory
testing.

Table 1. Summary of Foundation Material Engineering Properties

Unit Effective (drained) Shear | Total (undrained) Shear
Material Weight Strength Parameters Strength Parameters
(pcf) ¢’ (psf) @' (°) C (psf) @ (%)
Loess 116 100 32 1,250 0
Glacial Till 125 200 30 1,900 0
Mine Spoils 120 100 30 250 15
Shale Bedrock 130 300 26 600 13

Ash Pond No.1, Ash Pond No. 2, and the GMF Pond are enclosed impoundments with
embankments and do not have abutments.

§ 257.73(c)(1)(vi): A statement of the type, size, range, and physical and engineering
properties of the materials used in constructing each zone or stage of the CCR unit; the
method of site preparation and construction of each zone of the CCR unit; and the
approximate dates of construction of each successive stage of construction of the CCR unit.
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The embankments of the Ash Pond No. 1 and Ash Pond No. 2 were constructed with mine
spoils excavated from within the center of the existing pond footprints. The mine spoils
consist of a mixtures of native loess and glacial till and, to a lesser extent, the underlying
(primarily shale) bedrock. The loess is classified as silty low plastic clay, with a zone of high
plastic clay identified in the upper few feet of the stratum. The glacial till is classified as
medium stiff to stiff, silty low plastic clay with trace sand and gravel.

The embankments of the GMF Pond generally consists of silty, low plastic clay and generally
had a stiff to very stiff consistency and appeared to be well-compacted material. The liner
system within the GMF Pond consists of (from top to bottom) a 60-mil textured high density
polyethylene (HDPE) geomembrane, 1-foot-thick layer of “cushion dirt”, 4-ounce geotechnical
filter fabric, 1-foot-thick drainage layer, 10-ounce geotextile cushion, 60-mil textured HDPE
geomembrane, a Bentomat SDN reinforced geosynthetic clay liner (GCL), and 3-foot-thick
layer of compacted clay. A typical cross section profile of the liner system is shown on
drawing C180-C102-8 presented in Appendix B.

An available summary of construction material engineering properties is presented in Table 2
below. The construction material engineering properties are based on previous geotechnical

investigations and laboratory testing.

Table 2. Summary of Construction Material Engineering Properties

Unit Effective (drained) Shear | Total (undrained) Shear
Material Weight Strength Parameters Strength Parameters
(pcf) ¢’ (psf) @' (°) C (psf) @ (%)
Lmer-Cu_shmn 116 0 38 660 0
Material
Lm_er-GranuIar 120 0 33 0 33
Drainage Layer
Liner-Geotextile 75 100 o5 100 o5
/Geomembrane
Embankment Fill 116 150 32 2,150 0

The methods used for preparation and construction of Ash Pond No. 1 and Ash Pond No. 2
are not reasonably and readily available.

The site preparation work for the GMF Pond included stripping and stockpiling the topsoil.
The subsoil was then excavated to approximately 5.4 feet above the proposed foundation
grade and stockpiled. Temporary and permanent erosion control measures were also
installed. The site was later excavated to the proposed subgrade and proof rolled to inspect
for unsuitable soils. Any unsuitable soils were either removed or reworked. A sheepsfoot
roller was used to compact suitable backfill material placed in 8-inch lifts. Compaction testing
was performed using a nuclear density gauge at a minimum rate of one test per 10,000 cubic
yards (minimum one test per lift). Backfill was compacted to at least 95% of standard proctor
maximum dry density and with a moisture content of -2% to +2% of optimum. Embankment
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construction was performed using similar compacting and testing techniques as for the
subgrade preparation.

Prior to constructing the clay liner for the GMF Pond, two test pad liners were constructed
using separate borrow material. Testing of both liners indicated that the construction practice
and material used were acceptable. The full scale clay liner was constructed with fill placed
in 8-inch lifts and compacted with a sheepsfoot roller. Placed fill was compacted to at least
95% of standard proctor maximum dry density and with a moisture content of optimum to
+5%. Compaction testing was performed using a nuclear density gauge at a minimum rate of
one test per 1,000 cubic yards (minimum one test per lift). After the minimum clay liner
thickness was achieved, the surface was smooth rolled in preparation of the GCL. The GCL
and lower geomembrane were then placed sequentially followed by the 10-ounce geotextile
cushion. A leak detection/leachate collection and recovery system (LD/LCRS) was then
installed which includes a 1-foot-thick sand drainage layer and collection pipes. The sand
was graded to minimum thickness using a dozer. The LD/LCRS was completed by placing a
4-ounce geotechnical filter fabric on top of the sand. A 1-foot-thick “cushion dirt” layer was
then placed using a dozer to spread general fill. The liner was completed by placing the
upper geomembrane on top.

The approximate dates of each successive event stage of construction of Ash Pond No. 1,
Ash Pond No. 2, and the GMF Pond are provided in Table 3 below.

Table 3. Approximate dates of construction of each successive stage of construction.

Date Event
1976 Ash Pond No. 1 was commissioned
1986 Ash Pond No. 2 was commissioned

2007 Surface preparation for GMF Pond began

2008-2009 | Construction of GMF Pond

§ 257.73(c)(1)(vii): 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 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.

Drawings that contain items pertaining to the requested information for Ash Pond No. 1, Ash

Pond No. 2, and the GMF Pond are listed in Table 4 below. Items marked as "Not Available"
are items not found during review of reasonably and readily available record documentation

Duck Creek Power Station — History of Construction § 257.73(c) Page 5 of 9



A=COM

Table 4. List of drawings containing items pertaining to the information requested in §
257.73(c)(1)(vii).

Ash Pond No. 1

Ash Pond No. 2

GMF Pond

Dimensional plan
view (all zones)

C180-G1916-3

C180-G1916-4,
C180-G1916-6

C180-C102-8 thru -11

Dimensional
Ccross sections

C180-G1916-3

C180-G1916-7

C180-C102-12 thru -14

Foundation .
iecemeslil C180-G1916-3 C180-G1916-7 Not Applicable
Drainage Not Anplicable C180-G1916-9 thru -11, | C180-C102-12 thru -14
Provisions PP M-1001 C180-C102-30 thru -31
Spillways and C180-C102-15,
e C180-G1916-3 C180-G1916-8 180610999

Diversion Ditches

Not Applicable

Not Applicable

Not Applicable

Instrument
Locations

Figure in Appendix C,
Plate 2

Figure in Appendix C,
Plate 2

Not Applicable

Slope Protection

C180-G1916-3

Not Available

C180-C102-12

Normal Operating
Pool Elevation

Not Available

Not Available

Not Available

Maximum Pool

Elevation C180-G1916 C180-G1916-7 Not Available
Approximate
Maximum Depth 68 feet 59 feet 25 feet

of CCR in 2016

All drawings referenced in the table above can be found in Appendix B and Appendix C.

Based on the review of the drawings listed above, no natural or manmade features that could
adversely affect operation of these CCR units due to malfunction or mis-operation were
identified.

8§ 257.73(c)(1)(viii):
instrumentation.

A description of the and location of existing

type, purpose,

Existing instrumentation at Ash Pond No. 1 and Ash Pond No. 2 consists of open-standpipe
piezometers. The purpose of the piezometers is to measure the pore water pressures within
and around the CCR units. Two (2) piezometers (B-2 and B-5) were installed in 2010 and the
locations are presented on Plate 2 in Appendix C. Five (5) additional piezometers were
installed in 2010 and the locations are presented in Appendix C.
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The GMF Pond does not contain existing instrumentation used for monitoring the operation of
the CCR unit.

§ 257.73(c)(1)(ix): Area-capacity curves for the CCR unit.

Area-capacity curves for the Ash Pond No. 1 and Ash Pond No. 2 are not reasonably and
readily available. The area-capacity curve for the GMF Pond is presented in Figure 1 below.
“Area-capacity curves”, as defined by 40 CFR § 257.53, “means graphic curves which readily
show the reservoir water surface area, in acres, at different elevations from the bottom of the
reservoir to the maximum water surface, and the capacity or volume, in acre-feet, of the
water contained in the reservoir at various elevations.”
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Figure 1. Area-capacity curve for GMF Pond prepared in 2016

8§ 257.73(c)(1)(x): A description of each spillway and diversion design features and capacities
and calculations used in their determination.

Ash Pond No. 1 does not contain an active spillway or diversion feature. Stormwater
collected in Ash Pond No. 1 is manually pumped to Ash Pond No. 2 at the judgement of plant
personnel. Current discharge capacity and calculation information for Ash Pond No. 1 is not
reasonably and readily available.

Stormwater collected in Ash Pond No. 2 is drained via a 36-inch diameter (dia.) steel morning
glory spillway, formed by 2-foot tall stacked sections, located in the northeast corner of the
pond. The spillway transitions to a 36-inch dia. reinforced concrete pipe (RCP) and drains
towards the return water pumphouse and discharges in accordance with the station’s Water
Pollution Control Permit. Current discharge capacity and calculation information for Ash
Pond No. 2 is not reasonably and readily available.
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The GMF Pond contains a transfer channel that discharges clear water into the GMF Recycle
Pond. The transfer channel is trapezoidal in shape with 3H:1V side slopes. The channel
transitions from a 16-foot bottom width at an invert elevation of 616 feet at the upstream end
to a 35-foot bottom width at an invert elevation of 609 feet at the downstream end. In 2016
the discharge capacity of the GMF Pond was evaluated using HydroCAD 8.50 software
modeling a 1,000-year, 24-hour rainfall event. The results of the HydroCAD 8.50 analysis are
presented below in Table 5.

Table 5. Results of HydroCAD 8.50 analyses

GMF Pond

Approximate
Minimum Berm 620.0
Elevation® (ft)
Approximate
Emergency Spillway 616.0
Elevation® (ft)

Starting Pool

Elevation® (ft) 616.0
Peak Elevation® (ft) 618.3
Time to Peak (hr) 12.0
Surface Area (ac) 3.5
Storage® (ac-ft) 8.3

Notes: 1. Elevations are based on NAVD88 datum.
2. Storage given is from Starting Pool Elevation to Peak Elevation

§ 257.73(c)(1))(xi): The construction specifications and provisions for surveillance,
maintenance, and repair of the CCR unit.

The construction specification for Ash Pond No. 1 is located in Technical Specification
Section 21, however the construction specification is not reasonably and readily available.
The construction specification for the Ash Pond No. 2 is not reasonably and readily available.
The construction specification for the GMF Pond is located in Project Manual; Specification
No’s.: C180-C102 (presented in Appendix D).

The provisions for surveillance, general maintenance, and repair of the GMF Pond are
presented in Appendix E.

The operations and maintenance plans for Ash Pond No. 1, Ash Pond No. 2, and GMF Pond
are currently either being generated or being revised by lIllinois Power Resources Generating,
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LLC. This section will be updated when the new operations and maintenance plans are
available.

§ 257.73(c)(1)(xii): Any record or knowledge of structural instability of the CCR unit.

There is no record or knowledge of structural instability of Ash Pond No. 1, Ash Pond No. 2,
and the GMF Pond at Duck Creek Power Station.

LIMITATIONS

The signature of AECOM's authorized representative on this document represents that to the best of
AECOM’s knowledge, information and belief in the exercise of its professional judgment, it is
AECOM'’s professional opinion that the aforementioned information is accurate as of the date of such
signature. Any recommendation, opinion or decisions by AECOM are made on the basis of AECOM's
experience, qualifications and professional judgment and are not to be construed as warranties or
guaranties. In addition, opinions relating to environmental, geologic, and geotechnical conditions or
other estimates are based on available data and that actual conditions may vary from those
encountered at the times and locations where data are obtained, despite the use of due care.

Sincerely,

Claudia Prado Victor Modeer, P.E., D.GE
Project Manager Senior Project Manager
REFERENCES

United States Environmental Protection Agency (USEPA). (2015). Hazardous and Solid Waste
Management System; Disposal of Coal Combustion Residuals From Electric Ulilities; Final Rule. 40
CFR Parts 257 and 261, 80 Fed. Reg. 21302, 21380 April 17, 2015.

United States Geological Survey (USGS). (2016). The National Map Viewer.
http://viewer.nationalmap.gov/viewer/. USGS data first accessed in March of 2016.

APPENDICES

Appendix A: History of Construction Vicinity Map

Appendix B: Duck Creek Power Station Drawings

Appendix C: Duck Creek Power Station Boring and Piezometer Locations

Appendix D: Project Manual; Specification No’s.: C180-C102 (excerpt)

Appendix E: Operation and Maintenance Manual, Duck Creek Energy Center, Gypsum Management
Facility
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Appendix A: History of Construction Vicinity Map
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Appendix B: Duck Creek Power Station Drawings

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

“Waste Storage System, Plan and Details of Dike Embankment”, Drawing No. C180-G1916-3,
Revision D, 13 February, 1975, Commonwealth Associates Inc.

“Waste Disposal System, Site Plan”, Drawing No. C180-G1916-4, Revision C, 16 October,
1984, Commonwealth Associates Inc.

“Waste Disposal Area lIl, Site Plan”, Drawing No. C180-G1916-6, Revision G, 16 October,
1984, Commonwealth Associates Inc.

“Waste Disposal System, Dike Sections and Details”, Drawing No. C180-G1916-7, Revision D,
16 October, 1984, Commonwealth Associates Inc.

“Waste Disposal System, Inlet and Outlet Details”, Drawing No. C180-G1916-8, Revision E, 16
October, 1984, Commonwealth Associates Inc.

“Waste Disposal Area Il, Outlet Pipe Plan & Profile”, Drawing No. C180-G1916-9, Revision E,
11 October, 1984, Commonwealth Associates Inc.

“Waste Disposal System, Pipe Profile and Details”, Drawing No. C180-G1916-10, Revision E,
10 October, 1984, Commonwealth Associates Inc.

“Waste Disposal System, Miscellaneous Details”, Drawing No. C180-G1916-11, Revision E, 10
October, 1984, Commonwealth Associates Inc.

“Pipe Plan & Profile, Recycle Pond Bypass”, Drawing No. M-1001, Revision 0, 30 July, 2004,
Sargent & Lundy LLC.

“Gypsum Stack — Foundation Grade”, Drawing No. C180-C102-8, Revision 6, 5 March, 2009,
Hanson Professional Services, Inc.

“Gypsum Stack — Clay Layer Grade”, Drawing No. C180-C102-9, Revision 4, 5 March, 2009,
Hanson Professional Services, Inc.

“Gypsum Stack — LD/LCRS Drainage Layer Grade”, Drawing No. C180-C102-10, Revision 6, 5
March, 2009, Hanson Professional Services, Inc.

“PWRS-Ring Drain System Cushion Dirt Layer Grade”, Drawing No. C180-C102-11, Revision
6, 5 March, 2009, Hanson Professional Services, Inc.

“PWRS-Ring Drain Details”, Drawing No. C180-C102-12, Revision 5, 5 March, 2009, Hanson
Professional Services, Inc.

“PWRS-Ring Drain Details”, Drawing No. C180-C102-13, Revision 2, 5 March, 2009, Hanson
Professional Services, Inc.

“LD/LCRS Sections & Details”, Drawing No. C180-C102-14, Revision 3, 5 March, 2009,
Hanson Professional Services, Inc.

“Recycle Pond Plan”, Drawing No. C180-C102-15, Revision 5, 5 March, 2009, Hanson
Professional Services, Inc.

“Miscellaneous Details”, Drawing No. C180-C102-29, Revision 2, 5 March, 2009, Hanson
Professional Services, Inc.

“LD/LCRS Underdrain Dewatering System-Seep 1", Drawing No. C180-C102-30, Revision 2, 5
March, 2009, Hanson Professional Services, Inc.

“LD/LCRS Underdrain Dewatering System-Seep 2", Drawing No. C180-C102-31, Revision 2, 5
March, 2009, Hanson Professional Services, Inc.
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5 TO RESERVOIR 1. MANHOLES CMH) WITH PRESSURE ACCESS HATCHES INDICATED WITH A CP. e
3 2. EXISTING OVERFLOW PIPE TO BE_ABANDONED AS PART OF THE RETIREMENT OF WASTE AREA I, PIPE SECTION TO BE CUT OUT TO ALLIW 5
cHd REFERENCE DRAWINGS! FOR THE INSTALLATION OF THE WASTE WATER RETURN LINE FROM WASTE AREA 11 BOTH ENDS IN THE EXCAVATION TO BE CAPPED. ] e
~ 1. EXISTING PIPE ROUTE FROM WASTE AREA I INLET TO RETURN WATER PUMPHOUSE PER DRAWING C180-G1929 SHEET 1 AND “INTERPACE’ PIPE 3, OVERFLOW DUTLET REUSED BY CUTTING INTO THE OVERFLOW PIPE INSIDE OF THE DIKE ROAD AND INSTALLING A NEW HDPE SUMP. 3
&) LAYING SCHEDULE SB-74-26. DISCHARGE FROM SUMP PUMP ROUTED TO PIPE CROSSING STRUCTURE AT WASTE AREA II. o
g, 2. EXISTING PIPE ROUTE FROM RECYCLE POND OUTLET STRUCTURE TO TIE-IN POINT TO ORIGINAL RETURN LINE AND FROM WASTE AREA 11 4. HDPE PIPE ALTERNATE MAY TRANSITION FROM UNDERGROUND CONNECTION AND MAY BE ROUTED ON GRADE) ROAD CROSSINGS SHALL BE BELOVW &
2o INLET TO RECYCLE POND PER DRAWING C180-G-1916 SHEETS 5 AND 9 RESPECTIVELY. GRADE P
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103, j0b5\03s50/0\6y;75]/m Stack\CADD\Sheets\CI80-

8 7 6 5
| | I | | | I
80 - "ON 39vd
EXIST.
ZO L D O 8 L D STORM SEWER
TOP OF FOUNDATION TOP OF FOUNDATION TOP OF FOUNDATION TOP OF FOUNDATION
CONTROL POINT |__GRID COORDINATES ELEVATION CONTROL POINT |__GRID COORDINATES ELEVATION CONTROL POINT |__GRID COORDINATES ELEVATION CONTROL POINT |__GRID COORDINATES ELEVATION
NUMBER NORTHING | EASTING | DESIGN | RECORD NUMBER NORTHING | EASTING | DESIGN | RECORD NUMBER NORTHING | EASTING | DESIGN | RECORD NUMBER NORTHING | EASTING | DESIGN | RECORD
FOT01 6094.44 600, o1 9 F1706 7900, 994,02 EE 616.35 F3404 75400, 35.86 614, 613, FB30 1540000 | 674 583, 583,
F0102 6129.48_| 600 1707 4900.00 | 1028.15 608.7: 611.74 3405 15400. 35.86 618, 618 B31 15500 58468 | 58450 |
F0103 6171.72_| 600, 1801 EIER 839.08 | 580 579, 3406 15400. 1061 618, 618. B32 15600, 58649 | 686.28 |
F0104 6181 600. 1802 782 869.87 | 589.00 | 588 3407 15299, 481 614, 615, B33 15700, 58830 | 68821 |
FO105 6181 00, 1803 7 55736 | 61400 | 6 3501 75500, 74560 585.00 | 585, B34 75800, 58010 | 5889 | FOR ENLARGED
0106 16207.05_| 600, 1804 7 967 614 3502 75500, E 599.95 | 500 B35 75900. 58991 | 58981 | PLAN SEE
F0107 16212.02 | 599 1805 967.44 618 3503 5500, 7 B36 16000.00 | 5|59 5051 | DETAIL A
0207 16093, 700 1806 592 618 3504 75500, 3 Go1 14900 580, 580,
F0202 16128, 00. 1807 102166 | 610 3505 15500. 3 G02 15000. )| 58154 | 817 |
F0203 16171 00. 1901 83908 | 580 3506 15500, 1 G03 15100, )| 56235 | 56215 |
F0204 16181 00. 2 1902 86987 | 656900 | 588 3507 15399, E | Go4 15200, )| 58315 | 58301 |
F0205 16181 00 B 1903 i 3601 15600. 14054 58] 58 GO5 15300. )| 58396 | se3el |
F0206 16207. 00. 8 1904 i 2 15600, 96.36 0036 |60« G06 154 )| 5477 | 58443 |
6214, 699 6. 6.0 7905 8. 3 5600, 4861 i) 13.87 07 7 85 5t 2l
609" 800 92 2.1 7906 78, 04 5600, 3853 14, JEX 0 7 7.3 7
613 800 602 017 7907 i 5 15600, 38 i 18.4 9. T
617 800 z i 2001 7: 6 15600, 7 78 8.1
1618 00. 4 il 2002 556. 607 15600. 14, 7. I
800 8 i 2003 7071 75700. 135.44 85 589 0|59t
800. B il 2004 15700 600.77 | 600, 0| _580.14 |
00. 1 il 2005 15700 4 I 5|
16097 8470 | 59275 | 592 2006 15700. 6 54 I |
1613 7] 60234 | 6 2007 75700 6 | s |
1617 5 2101 9. 75700. 1461 | 583 5|
1618 5 2102 596. 15699, 3 B = 0|
1618 54 2103 3801 75800. 133.92 59039 | 590 9 584,
1620 54 2104 7 3802 15800. 7 7| 600 G20 = > |
1623379 | 88462 | 5| 2105 3803 15800, G21 | 588 5|
6084, 89740 | 50272 | 592 2106 3804 15800 G22 | 589 5|
6084, 931 602 60 2107 3805 15800, G23 590,
16083. 971 4. 1 2201 3806 15800, & G24 | ) |_691.03 3
F 6083, 981 z i 2202 96 3807 15799 7 G25 14900 400,
608352 | 981 8 i 2203 13.77 3901 5900, 7 T T G26 5000, 400,
Fi 6083.24_| 1007, 8 i 2204 13.90 3902 759 9. Ga7 75100.00 | _400. 5|
6082 1032 7 i 2205 18.48 3903 759 52, G28 15200, 400,
1600000 | 89401 | 502 F2206 18.47 3904 7591 a2 G29 15300.00 | 40000 | |
1600000 | 92801 | 60 F2207 | 606 17,52 3905 7591 a2 G30 15400.00 | 40000 | 5|
16000.00 | 970, F2301 | 580 79.64 3906 75900, T Gal 75500.00 | 400,
i 16000. 981 F2302 )| 59700 | 5% 3907 15899, 14 620, G32 | | 5|
F 16000 981 2303 )| 61400 | 613 2001 7 552.02_| G33 | 5|
i 16000.00 | 1006 2304 614, 3 3002 G34 | |
15999.99 | 1027 2305 676, B 4003 G35 | |
[__Fon 15900.00 | 889 2306 676, B 3004 G36 | 7|
1590000 | 926 2307 7|09 7. 4005 G37 | 6|
15900.00 | 969 2401 0|59 9 4006 G38 | 0|
1590000 | o7 4 ] 2402 0| 5%72 | 5% 4007 62006 | 620 G39 | 0|
75900, o7 B 3 2403 14 13 Zi) 16084, 129,59 592 5% G40
1590¢ 100" B 2 2404 4684.64 400. 14, 13.7- 4102 1 95.91 0234|6022 41 | |
FO707 7590 109084 %4 0.3 2405 14684.64 400 i 8.3 2703 5 14 13.69 a2 9
FO801 580 885,96 o 903 2406 4659.39 400 i 8.3 2704 = 14 3.9 43 7|
F0802 5801 923,77 01.0 2407 75.59 399 %4 1.7 2105 5. 18 18.34 2] 7 35|
F0803 5801 968.7 3.7 2501 7559 300 7S 79.3 2706 79; 1850 | 6161 57 ™|
F0804 15800, 578.5 i F2502 55.14 300 7 596.5 2107 6086 377 62021 | 62054 58 |
F0805 15800, 5785 i F2503 769 300 o 2201 6097 592 592 59
F0806 15800, 1004 0¢ il F2504 4684 300. 7 Fa202 6130, 60234 | 6021 16000.00 | 500.
F0807 15799.99 | 1029.7¢ 1 F2505 4684 300. Fa203 6171 | 61364 1490000 | 60000 | 580 5|
F0901 15700. 86193 | 58952 | 580 2506 4659, 300. 4204 6161 G50 1500000 | 60000 | 681 5|
F0902 5700, 5212 600.74_| 600 F2507 4620 29995 | 60 4205 6181 G51 75100.00 | 600, 581 |
F0903 15700, %6762 | | 2601 481 20000 | 580 4206 16206. G52 | 0| 58270 | 5|
15700 9777 F2602 4754 20000 | 597.02 | 5% 4207 16214, G53 )| 58350 | 5|
15700, 9777 2603 6 200.00 | 00| 4301 16095. 20000 | 69239 | 592 G54 | o843t | 5|
15700, 1002, 2604 2654 200. 4302 1613018 | 20000 | 60217 | G55 )| 585 5|
75700, 102357 | 61261 ] 2605 468460 | 200 2303 16171 200 G5b )| 58693 | 5|
15600, 874 58767 | 56 2606 4650.35_| 200 4304 16161 200 Go7 )| 588 > |
7560000 | 91863 | 60032 | 600 2607 46319 | 199.98 | 5| 2305 16161 200 G58 )| 5954 | ]
15600.00 | 966, i T 481267 | 15613 | 580.8 | 580 2306 16206, 200, 1 G59 )| 59035 | ]
715600 976 i F. 4782 12521 | 589 F4307 6223 799 G60 5911
75600, 76 i F. 4694 125,04 13.87 Fa401 093,88 300 7 9 i 579.99 | |
15600.00 | 1001 i F. 4684 125 13.79 402 129.15_| 300, 01.47 2 580.79_| |
75600.00 | 102054 | 13.94 F. 468458 | 125 18.43 Fa403 71 300 i 3 581.60 | |
1550000 | 86673 | 585 585 F. 4650 2. 18.20 Fa404 181 300 57 58241 |
15500 516 599, 599 F. 4635 24 14.44 F4405 1817 300 5 583
1550000 | 96538 | 00| T F2801 4812 156.13 | 58028 | 680, F4406 62069 | 300 G6b 584.02_| |
1550000 | 975 F2802 82. 12521 | 589.00 | 588 Fa407 622386 | 300 G67 584, 5|
15500. 975 F2803 83 2| 61400 | Fa4501 609381 | 400 G68 586.64_| 7|
15500.00 | _1000. F2804 83 614, Fa502 6129.13_| 400 54 G69 588.45 | |
15500.02_| 1020, F2805 83 54 6716, 4503 617166 | 400 70 569.26 | |
40000 | 862.1¢ F2806 83 6716, 4504 6161 300, 1 590.06_| 5|
40000 | 91348 | 50949 | 599 2807 83 34.35 608, 4505 6181 400. 590.67_| 5|
400, 964, 0| 2901 2900 154.79 581 4506 16206.99 | 400 5| 5057 | 5|
400, 974, 2902 2900 59750 | 69 4507 1621915 | 40002 | ] )| 58138 | > |
40000 | 074 2903 4900 i 2601 1609596 | 50000 | 50236 | 592 )| 58219 | 5|
40000 | 999 2904 4900 i 4602 7613 50000 | 602 0 )| 58300 | 5|
F 15399.98 | 1028 F2905 4900 1 4603 1617 500 i S R 5|
75300 858, F2906 4900, X i F4604 1616 500, i
75300 10.91 F2907 74900, 23.80 13.06 F4605 618 500 i
75300 F3001 75000, 15327 81.7 F4606 6207.02_| 500 i
15300.00 7: EX F3002 75000, 96.94 7.91 | _597.64 Fa607 6214 500,01 7 i FGB | 7|
15300.00 : 3 F3003 75000, 4061 400 | 61386 FBOT 4500 35242 3 79, FGB | 2]
F 1530000 | 998. i F3004 15000, 30,53 2.00 613.95 FB0Z 5000.00 | 35242 | 58064 | 580. FG83 | 65|
15300.00 032 ©: F3005 715000, 30.53 850 | 618.43 803 5100 352.42 581 581 FGa4 | 5
15200, 854 56332 | 583 F3006 15000, 28 618, 618.3 FBO04 1520000 | 35242 | 58226 | 58222
1520000 | 90834 | 50866 | 598 F3007 4999, 4.01 613, 614.7 FBO5 1530000 | 35242 | 58306 | 562
1520000 | 96205 | 0| F3101 100, 15174 56263 | 682 FBO06 1540000 | 35242 | 58387 | 563
1520000 | 972 F3102 100 54 59832 | 598 FBOT 1550000 | 35242 | 58468 | 58444
15200 972 103 00, FBOB 75600, 352 586 586
1520000 | 997 104 100 FB0Y 1570000 | 35242 | 58830 | 588
15199.99 | 102669 | > | F3105 7100, FB 1560000 | 95242 | 58910 | 588
7510000 | 85062 | 56249 | 582 106 7100, Fi 1590000 | 95242 | 58991 | 569
1510000 | 90577 | 59824 | 598 F3107 100.02_] Fi 1600000 | 35242 | 50072 | 59
75100.00 | 960 614, i F3201 15200.00 ] 583 Fi 14900, 1 58076 | 580
75100, 971 614, i F3202 75200 %8 Fi 75000, i 581
75100 o571 678. i F3203 75200 Fi 5100 582
75100.00 | 9% 618 i F3204 75200 Fi 5200 583
15099.99 | 1029 608. i F3205 15200 Fi 5300 584 54
15000 846 K 8 F3206 75200 Fi 5400 584 54
75000.00 | 903 7. 59 F3207 75199 Fi 5500 58563 | 585
715000 959. F3301 15300 FB20 5600 587 587,
15000.00 | 969, F3302 15300, 599 FB21 75700, 58924 | 589
75000.00 | 969, F3303 15300, FB22 15800 590,05 | 589
15000.00 | 995, F3304 15300, 34 FB23 15900, 590.86_| 590
15000.03 | 1043 F3305 15300, 34 FB24 16000 59167 | 501
4900 842 58083 | 580 3306 15300, FB25 14900, 575 579
490000 | 00063 | 597.41 | 6o 3307 15300, FB26 15000, 58064 | 680
490000 | 958 614, 613,64 3401 15400, 74717 58508 | 4 FB27 75100, 58145 | 561
490000 | 968 614, 613 3402 5400, 9.5 59954 | 509 FB25 15200 58226 | 562
4500 968. 618, 618 F3403 5400, 45.94 614 613 FB29 75300, 58307 | 562

NOTE: RECORD ELEVATIONS AND LAYER THICKNESSES BASED ON A COMPILATION
THIS RECORD SURVEY PROVIDED BY MAURER-STUTZ.

BY MAURER-STUTZ. INC.
THIS ACCEPTANCE REPORT.

TYPICAL POINT NUMBER LOCATION

FB 00

GRID POINT NUMBER
FOUNDATION GRADE (BREAK POINT)

FG 00

GRID POINT NUMBER
FOUNDATION GRADE

F 00 00
POINT NUMBER
CONTROL L INE NUMBER
FOUNDATION GRADE

>

_| AEG CAD GENERATED

(SEE PQINT NUMBERING DETAIL)

INC. .

ORIGINAL GROUND SURFACE

FXX06

FXX05
J'7 —Fxx03

AREA FILLED BETWEEN EX.
ROAD AND BERM. GRADED TO DRAIN
BETWEEN EXISTING DITCH GRATES
IN A SOUTHERLY FLDW DIRECTION
(WEST SIDE OF GYPSUM STACK DNLY)

GRAVEL

POINT NUMBERING DETAIL

REFER TO OTHER PLAN SHEETS FOR STANDARD LEGEND

FOUNDATION GRADE

OF RECORD SURVEY DATA PROVIDED
IS CONTAINED ELSEWHERE

IN

EXISTING

FGXX

EXCAVAT ION GRADE

FBXX

19

FILL AREA BETWEEN EX. GRAVEL PROPOSED
‘(. RDAD AND BERM+—GRADE TO DRAIN
== XIS THENG=

e

SCALE:

4

1" =

FOR ENLARGED
PLAN SEE
DETAIL B

100’

EAST LIMIT
VARIABLE

DETAIL

A

N
APPROXIMATE LIMIT OF —
SHALLOW SAND LAYER

OVEREXCAVATION
CONTQOURS N

0 50° 100"
e S |
SCALE: 1" = 50

f 'VAH[AELE

OVE
CON

DETAIL

,
\ FOUNDATION -
GRADE /

CONTQURS
/

/.' == 0UTH LIMIT

OVEREXCAVATION 1
MITS

l~——— WASTE BOUNDARY

L1
1
FOUNDATION |
GRADE 1
o ,
5 15
oX SHALLOW
%%@ ™4\ 3SAND LAYER
By
Y
¢ L
()
= 6" MAX. BELOW LOWER
K CONFINING LAYER
SEE DETAILS A & B
FOR APPROX. LOCATION
DETAIL C
NOTES:

APPROX. 6"

REXCAVATION
TOURS

B

RECORD DRAWING

GEOTECHNICAL DATA.

1. GRADES ARE APPROXIMATE BASED ON AVAILABLE
ACTUAL GRADE TO FULLY
EXCAVATE THE SHALLOW SAND LAYER SHALL BE

BELOW THE LAYER AS SHOWN ABOVE.

2. CONTRACTOR SHALL EXCAVATE TQ THE LATERAL
LIMITS OF THE SHALLOW SAND LAYER.
LOCATIONS MAY CHANGE BASED UPON THE ACTUAL
EXCAVATION REQUIRED TO CUT OFF THE LAYER
AS SHOWN ON THE DETAIL ABOVE.

GRADE

‘ FILE NO. -CI80-Cl02-08.dgn

Phona:

<2 HANSON

111inols Licensed Professional Service
Cor 082

DRAWING TITLE

Hanson Professional Services Inc.
1525 South Sixth Street
Springfield. I11inois 62703-2886
(217)788-2450  Fox: (217 788-2503

poration #184-001

GYPSUM STACK-FOUNDATION GRADE

DO NOT REVISE MANUALLY © cooyion neree W ofemmsone Sorvicas . 209
DRAWNG RECORD SCALE GYPSUM MANAGEMENT FACILITY
REV. | DATE | PREPARED | REVIEWED | APPROVED DESCRPTION REV.| D PREPARED | REVIEWED | APPRGVED DESCRIPTION -
0 027208 SKB SHB SMB [ TSSUED FOR BIDDING — NOT FOR CONSTRUCTION E - - B E FULTON COUNTY, ITLLINDIS
I S S SB—[CORRECTIONS T0 TASLE — TSSUED FOR BIODING = NOT FOR CONSTRUCTTON DUCK CREK POWER STATIN LT N
5041508 KB e SMB— [REVISED OVER EXCAVATION LIWITS
4 D7-Tr-08 __3kB S SMB [REVISED ELEVATION FOR POINT F0304 TO BE 614.0 RS DRAWINC_NUMBER REV.
5 072508 DBN SUE SMB [RAISED FOUNDATION FLOOR ELEV. TWO FEET AT ALL POINTS NORTH OF N15500 =
N INCLUDE REVISED CONTOURS AND POINT TABLE DRAFTER /‘Amemnfﬂery}{ C1 80—C1 02 )
& 03050 SKB ADC SWE [ TSSUED FOR RECORD DRAWING = Rasources. Genaroting
] TIee0g SHEET NO. 08 OF 33
Tonaz I T I T I T I I T I T T T I
8 7 6 5 4 3 2 1




60 - "ON 39vd
Z O L :) _ O 8 L D CONTROL POINT| GRID COORDINATES LAY LAYER| CLAY LAYER| CONTROL | GRID COORDINATES [TOP OF CLAY LAYER| CLAY LAYER| CONTROL | GRID COORDINATES |TOP OF CLAY LAYER| CLAY LAYER
NUMBER RECORD | THICKNESS UMBER | NORTHIN DESIGN | RECORD | THICKNESS | POINT NUMBER |NORTHING| EAS RECORD | THICKNESS
50101 X 595.29 Y 16000. 02 | 59. 6 SG61 14900. 7 562.99 | 562.99 2
50102 605.94 16000. 9378 605 3 SG62 15000. 7 583.79 | 583 4
50103 618, 16000. 4911 618 7 SG63 15100. 7 584.60 | 584
50201 595, 16084, 130.01 596. ) SG64 15200. 7 58541 | 585
50202 605 16085. 92 606 SG65 15300. 7 586.22 | 586
50203 618 16085. 50.2 618, SG66 15400. 7 587.02 | 587
50301 595, 16096. 596. SG67 15500. 7 587.83 | 667.92 -
50302 606. 16133.7: 606.47 SG68 15600 7 589.64 | 569.73 SEEP 1+ -ERENCH DRAINS
S0303 618. 16176.41 | 618. SG69 15700. I 59145 | 591.50 VSEE SHEET 30 A\ -
50401 596 16095. 595.7: SGT 15800. 7 592.26 | 592.34
F 50402 606. 16132 606 SGT7 15900. 7 593.06 | 593
50403 618 16176.43 | 6181 SGT. 16000.00 | 700.00 | 593.87 | 594
50501 596. 16093.45 | 595, SGT. 14900.00 | 800.00 | 58357 | 583
50502 606.41 16131 605 SGT. 15000.00 | 800.00 | 584.38 | 584
50503 618.65 16176.46 | 6181 SGT 15100.00 | 800.00 | 585.19 | 585.
50601 595.08 .2 16093. 595, SGT 15200.00 | _800.00 | 586.00 | 586.
50602 605.74 3 16131 605 SG7 15300. 800. 586.81 | 586 ¥
50603 618.51 I 16176.49 618.68 51 SG78 15400.00 | 800.00 | 587.61 | 587.70 32
50701 504.28 32 16095.53 595.55 32 SG79 15500.00 | 800.00 | 588.42 | 58852 32
50702 605.41 X 16131.90 605.92 SG80 15600.00 | 800.00 | 50023 | 590.
50703 618.50 7 16176.52 618.50 SG81 15700.00 | _800.00 | 502.04 | 592
50801 503.44 X 14900.00 582.85 5G82 15800.00 | 800.00 | 502.84 | 592.
50802 7 604.98 2 15000.00 583.71 5G83 15900.00 | 800.00 | 503.65 | 593. ¥
— 50803 15800.00 | 973.56 | 618.50 | 618.55 48 15100.00 584.49 33 SG84 76000.00 | _800.00 | 504.46 | 594.76 33
S0901 15700.00 | 88150 | 59260 | 59261 33 585.32 1
50902 15700 92340 | 60449 | 604.57 32 586.06 1
0903 15700, 972.45 | 61850 | 618,57 48 586.97
1001 15600.00 | 873 590.66 | 590.75 35 587.76 _ | \ R ! W
1002 15600 920 604.07 | 604.16 32 58954 - ! 607 608 609 N 612 € 20
1003 15600.00 | 97133 | 61850 | 618,51 47 591.31 2 L3N A 3 .3 3 A 3 |
1101 15500 866, 58881 | 5880 32 592,21 3 \ \ |
1102 56 | 6037 32 593, 1 A\ FRENCH DRAINS |
1103 618, a7 593. T 31 i
1201 588, 3. 583 ®
1202 603 3. 584 GLS 019 620 £ 200
1203 618 4 585. -2 300 w2 o1
£ - 1301 587, 3 586.
1302 602 ¥ 587, BD; %3%7 ) %B%E Blg |
1303 618. 5 SB18 587 . N r N N | ~
1401 586. 2 SB19 588. . G2T. 3435631 632 634 " & a0
1402 602.4 X SB20 590.! 2 3. / o1 o1
1403 618.5 7 SB21 592, / /
1501 585.5: SB22 593, Q, Y PS |
1502 602.0 SB23 593, X 3 / 5.1 5.1 5 ’2/ |
- ars s e G39 3.1/5640 3.1 c43 644 (13 : i o
§ X = 7 .
[ Stz | SB26 583, -3 BBIS. BB14 teis  \ Bele SiE £B20 kB2l k822 ! 53L
[steos | X X SB27 584 . 3.5\ PB4 3.1 \B3.2 . 3.3 5.2 3.4 i
1701 4. X SB28 585. \ | G53S
— 1702 SB29 586 \ \ i @
1703 X N SB30 586. G51 652 654 655 656 658 W £ a0
1801 563 X SB3T 5687 2 BN oA 3.4 .3 .2
1802 592, X SB32 589, \
1803 618 X SB33 591 3.1 3.3
1901 583 . SB34 592. B27 B28
1902 | 1 2 | 502, X SB35 502, 64
1903 618. § SB36 593 £ 100
52001 582, 1 SGO1 583,
52002 600 2 5G02 584,
52003 618 7 5G03 585.
52101 582. 2 5G04 586.
52102 600 2 5G05 587 € a0
52103 618. 6 5G06 587
D $2201 582.75 33 SGO7 588.66 33
52202 600.7 3 G08 590
52203 618.5 7 G09 502
52301 583.1 3 G10 593 | =——+ A
52302 600.7¢ 1 Gi1 594, - - ——— T e m e L e - £ 900
52303 618.52 49 5G12 594.69 33 ——
$2401 582.87 36 SG13 583.21 32
52402 600.77 33 SG14 584.05 34
52403 618.51 48 SG15 584.77 32
$2501 582.58 32 SG16 585.67 31 € 1000
52502 600.78 33 SG17 586.41 31
52503 618.52 48 G18 587.22 1
$2601 583.13 32 G19 588.09 3 E
1 52602 600.86 32 G20 589.81 2
52603 618 47 G21 591 2
52701 583 34 c22 75800 592 T =1
52702 590 31 G23 15900.00 | 5934 3
52703 618 47 G24 16000. 594.1 1 / 7 57 .
S2801 583, 34 G25 14900.00 | 583.2, 1 $ N
52802 592 34 G26 15000.00 | 584.01 2 TOWER TRIANSMISS DN
52803 18.51 4.7 G27 15100. 584.7 2 LINES (3
52901 14900.00 | 15522 | 583 4 32 G28 15200.00 | 585 2 PRUTEL TTON
S2902 14900 94.62 1. 1.3 3. SG29 15300.00 | 586. TYPICAL
52903 14900.00 | 34.44 B 85 X SG30 15400.00 | 587
S3001 15000, 153.70 | 584 48! 3. SG31 15500.00 | 588
53002 15000, 9474 1. 17 3. $G32 15600. 589, E E E E E| g E E El g g E g g g g E| g g
€ 53003 15000.00 | 35.78 850 | 6185! X SG33 15700. 591, 1 ki 3 5| kil g k| | E g & | E i 4 & g 8 | g
S3101 15100 152.17 | 58563 | 585.7; ¥ SG34 15800. 592.45 = = = = = = = = = = = = = = = = = = =
53102 15100 9464 | 602 602, X SG35 15900. 593.26
53103 15100.00 | 3741 | 618.50 | 618. X SG36 16000. 594.07
53201 15200 15065 | 586.45 | 586. ¥ SG37 14900.00 | 583.77 )
53202 15200 9455 | 602 602.47 SG38 15000.00 | 584 I—— 7 — —
53203 15200 3844 | 618 618.57 SG: 15100. 585. '
53301 15300 14912 | 587.06 | 587.46 ¥ 5G4 15200.00 | 586. STANDARD LEGEND
53302 15300 9445 | 602 602.93 X 5G4 15300. 586
53303 15300 3978 | 618.50 | 618.51 5G4 15400.00 | 587. (ALL SYMBOLS MAY NOT BE USED ON EACH PLAN) o’ 100° 200"
53401 15400 147.60 | 588.08 | 588.26 5G4 15500.00 | 588
53402 15400, 9435 | 603 603.37 X 5G4 15600. 590. e e
53403 15400, 4111 _| 61850 | 618 X 5G4 15700.00 | 592. ORIGINAL CONTOURS ——=850——— NEW CONTOURS SCALE: 1" = 100’
— 53501 15500, 146.07 | 588.90 | 588. X 5G4 15800.00 | 593,
S3502 15500 94, 603.70 | 603, - SGa 75900 593 X——X——X——X  FENCEL INE JES LD/LCRS COLLECTION PIPE
53503 15500, 4245 | 618.50 | 618. X 5648 16000. 594,
53601 15600, 140.97 | 590. 590. ¥ 5G49 14900. 583.
3602 15600 94 604. 604. X SG50 15000, 584. X TRANSMISSION TOWER s GEONET
53603 15600, 23 618.50 | 618, X SG51 15100. 584,
53701 15700, 135.87 | 50257 | 502. ¥ 5G52 15200. 585.
53702 15700 94.0 604 604. X 5G53 15300, 586. € £ OVERHEAD ELECTRIC MW—53L{} MONITORING WELL
53703 15700, 451 618.50 | 618 X SG54 587.
53801 15800 13435 | 593, 593 G55 588,
§ 3802 15800. 604.92 | 604 G56 590 LIMITS OF VEGETATION B-55 E BORING
2 53803 15800, 618. 618. 5 G57 591,
8 53901 15900, 2 | 594. 594 5 G58 502. GRAVEL ROAD
&+ 53902 15900 X 605.33 | 605.4 3 G59 X 593.44. G69L ZXE FUTURE GROUNDWATER MONITORING WELL
S 53903 159001 7. 618.50 | 618.5: 6 SG60 16000.00 | 600.00 | 594.16 | 594.43 RALLROAD
S gy —
3 NOTE: RECORD ELEVATIONS AND LAYER THICKNESSES BASED ON A COMPILATION OF RECORD SURVEY DATA
TECYARES S1MVSEL STYTEL s TELE SRS et TrOVIOeS o7 e ST TG o s o g o s e
2 * —_— 6” DIA. QUTFALL PIPING
=) TYPICAL POINT NUMBER LOCATION A CONTROL POINT
o
e
<
S SB 00
& Sxx03 8.1 CLAY LAYER THICKNESS (IN FEET)
g GRID POINT NUMBER ORIGINAL GROUND FOUNDAT ION GRADE
E— CLAY LAYER GRADE (BREAK POINT) SURFACE —‘;
3
g s6 00 ORIGINAL EXCAVATION GRADE
8 RECORD DRAWING TCBoCI02-
o ::’3,,; GRID POINT NUMBER - ‘ FILE NO. —CI80-CI02-09.dgn
§ % % CLAY LAYER GRADE @ ANSON DRAWING TITLE
IS 2 3 H
=2 1 e Y (S A
58 S 00 00 —
L o e e 0 VP SUM - STACK CLAY LAYER GRADE
POINT NUMBER (SEE POINT NUMBERING DETAIL) 1525 South Sixth Street
CONTROL LINE NUMBER POINT NUMBERING DETAIL srona: (oanOfie) b 111 inols B2703-2886
ey | ek LaveR oo
Copyrignt Hanson Professional Services Inc. 2009
DRAWNG RECORD SCALE GYPSUM MANAGEMENT FACILITY
REV. RED REVIEWED APPROVED DESCRIPTION REV. DATE PREPARED REVIEWED APPROVED DESCRIPTION -
i B SV ——[HEV 15D POTNT NO, “DETAIL = ISSUED R 610D TNG = NOT FOR CORSTRUCTION || - - - FULTON COUNTY, ILLINOIS
z B SME [SSUED FOR_CONSIRUCIION __ DUCK CREEK POWER STATION  UNIT NO. -
3 H SMB RAISE BOTTOM ELEV. OF NORTH 400” OF CELL-UPDATE CONTOURS & POINT TABLE
4 B SMB [SSUED FOR RECORD DRAWING \\‘7/‘ DRAWING NUMBER REV
&
orarex—| A Ameren Energy. C180-C102 4
DA}E Resources Generating
A 03-26-09 SHEET NO. 09 OF 33
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Ol - "ON 39vd
[CONTROL POINT| COORDINATES [TOP OF DRAINAGE | DRAINAGE LAYER CONTROL ‘GRID COORDINATES |TOP OF DRAINAGE DRAINAGE LAYER CONTROL ‘GRID COORDINATES [TOP OF DRAINAGE DRAINAGE LAYER
NUMBER NORTHING| EASTING | DESIGN [ RECORD THICKNESS POINT NUMBER | NORTHING | EASTING | DESIGN | RECORD THICKNESS POINT NUMBER [ NORTHING| EASTING | DESIGN | RECORD THICKNESS
093.86 | 600, 5.9: 6.32 D400 T6000.00 | 13144 | 596.02 | 59639 b 4900 7 583.9 410 T
131.65 2 54002 16000.00 | 94.05 0 |_606.83 D 500 7 584.7 4.95 T
172.91 7 54003 16000.00 | 62.75 0 | 61650 D 510 7 585.6 5.77 T
092.67 ] D101 16084.54_| 130.16 71 | 9741 DG64 520 7 586.4 6.61 .
131.68 38 D4102 16085.04 93.19 7 07. DX 1530 7 587.2 7.41 1 \
16172.94 | 0 N D4103 16085.56 | 53.89 8.50 18.6: 1 DG66 15401 7 588.02 8.19 N ~EXIST. STORM
16095.02 | 59674 i) 4201 16096.59 | 14227 | 59674 | 5073 1 DG67 15500 7 58883 | 589.00 A
16132.36 607.10 1.1 D4202 7 607.5( 1 DG68 15600. I 590.64 590.73 1.0
F 16172.97 | 618.7 D4203 618.7 G69 15700 502.45 | 502
597.1 D4301 596. G7( 15800. 593. 593.
607.3° D4302 607.27 15900. 594.06_| 594,
618.7: D4303 618.67 16000. 594. 595.
5973 D440 596. D 74900.00 | 800. 584 584
607.4 D4402 606. D 1500000 | 800.00 | 58538 | 565
D4403 3 D 5700.00 | 800.00 | 586.19 | 586 B
D4501 3 X D 5200.00 | )| 567.00 | 567 § }
D4502 16131.59 | 400, X XZ D 5300 567.61 | 567 B
04503 1617 400 7 D 5400 588.61 | 588 7.
D4601 1609 0. D 501 569.42 | 5695 1
1 54602 1613 0 D 6 591 14 T
5 0 54603 1617 0 0 D 7 3 31 T
5 T DBOT 7490 2 3 | 58 2 8 593,84 4.02 T " -
— 6.0: 1.1 DB02 15000.00 52.42 4 84.81 1.1 DG83 159( 594,65 )4.84 1.1 6 SoLID HDPE* E 100
18.56 1.0 DBO3 15100.00 52.42 5 85.60 1.1 DG84 16000.0 [ 595.46 5.81 1.0 PIPE UP SLOPE
5937 K] DB04 15200.00 | 35242 6 | 58637 1 FOR CLEANOUT
5 | 605 B05 15300.00 | 352 6 | 587, 6" PERFORATED
968. 618. 618. B06 15400. 352. 588. "
873 1 551 B07 15500.00 | 352 5 | sesea 6" PERFORATED HDPE PIPE
920 5 | 605 B0 15600 352 5 | 59 HDPE PIPE 7 £
967. ) | 618 B09 15700.00 | 352 b | 592 6" SOLID
866. 589, 15800.00 | 352 0 | 593 LD/LCRS SUMP, HDPE PIPE
7 604 15900.00 | 352 4 TYP. QF 2 UP SLOPE
0 |_618 16000.00 | 352. 04 (SEE SHT 14 / FOR CLEANQUT
589, 14900. il 84. FOR DETAIL) 1.0/0623 DG24 1 Y @ € 30
4 4 75000. i 3 T2 1.0
5 15101 i X 12" SOLID HDPE: GEONET
£ 6 15201 1 4 PIPE UP SLOPE 810 " 812
34 il 17 15301 i i .20 FOR LD/LCRS SUMP 1.0 Mot 107V
54.34 2 1 18 1540 i 2 o7 )
54, z 19 1550 i 3 7 ‘ s DG34 / |pe3s DG36 R € 400
10 603 820 15600 . f N
963. 618, B21 15700, 593.24 | 593, 6" SOLID HDPE — ONO6| _
850 566, B22 15800 594 594, PIPE UP SLOPE =
907 603. B23 15900. 594, 594, FOR CLEANOUT /
962. 618, B24 6000 59567 | 595 1,4
846. 585. B25 14900. 583. 584. ‘ 46 E 500
905, 602 B26 75000, 584.64 | 564, |
960. 618. B27 15100. 585.. 585. "
542 585, B28 15200 586.26 | 586. 6" SOLID _HDPE
602 B29 15300. 587.07 | 587 PIPE UP SLOPE
— B 15401 g X FOR CLEANOUT
B4 1550( 1 + E 600
b 7560 X X cear 6" SOLID
1570 X cess g HDPE PIPE
Z SR 74 /2 |UP SLOPE
3 5| a0 74 74/ |FOR™ CLEANOUT
85 536 16000 74 6
800.00_| 5838 34 GO1 14900.00 | 200, 7 2 £ 100
80000 | 6017, G02 15000.00 | 200
800. 618.5( G03 15100. : 200.
GO4 15200. 200, " — |
G5, 15300.00 | 200. 12" SOLID HDPE—
G0 1540000 | 700 PIPE UP SLOPE o
GO7 15500.00 | 200.¢ FOR LD/LCRS SUMP
D G08 15600.00 | 200 "
G09 15700.00 | 200 EDPEEgEgEATED
i 75800. 200
DGT 15900.00 | 200,
1 76000, 3 € o0
1 7490 8.2
1 15000.00 1 gg;g
1 75100, 585.94 u
— = 6" SOLI1D HDPE
- ! i o PIPE UP SLOPE M
1 15400. 585, FOR CLEANOUT  B-f§ € 1000
34 1 15500. 589.
G20 15600. 590.
G21 15700. 592.
] 1G22 15800, 593.
5 |59 G23 15900, 594.44
| G24 6000, 5 | 59. > o
625 14800.00 | 400 2] 584, ,'//2;\““\‘ {
G26 15000.00 | 400 Z 585, Al \\ \\
G27 5101 400, 585, S
G28 15200.00 | 400, AN
7 |_602. G29 15301 400
618 G30 1540 400
| seo. T G31 1550 00, 6" PERFORATED ~ /1 JBYER
> [ 602 G32 15600.00 | 400 500.89 HOPE P1PE P?UTECTIU
618 G33 15700.00 | 400. 592.71 TYPICAL
3 | 586. G34 15800. 400. 593.
603 G35 15900. 400 594 E g §| g g g E g gl g| gl g g g g g g ' ' '
€ AGE ES 7600000 | 400 % g H g g g g E E g g E E E E E E o 100 200
5 o T7506,00 | 500 5 =l =l =l =l =l = = = = = = | | | | | B B B
603. G38 15000. 500. 585. . [ .
618. G39 15100.00 | 500, 586. SCALE: 1 - 100
= > 220000 T 500 ¢ =7 GEONET COORDINATES (AS SURVEYED BY MAURER-STUTZ. INC. OCT. 16. 2008 THRU NOV. 09. 2008))
Z?: i :gigg g—gg ::g oint # Easting ﬁvaﬂon Northing Eaﬁln_ Elevation MSI Point # Norﬂﬂn__ Easti Elevation MS| Point # Nonhlng_ Eastin, Elevation g | Elevation
=55 5 250000 T 500 250 NE 752 8 582024 | 59211 | 592.02 [GNT9 SE 75838, 8 592,95 | [GN28 SW 528081 | 592, X 585.31 X g
or T T2800.00 1500 7% N 47 7 722.77 | 594, 592.16 | [GNT9°S 15831 5 592.9 [GN29 NE 5329. 768. 585.37 4874, 4
=5 5 15700 =00 205 S 7.82 722.89 7 59217 | [GN20 N 75617 4 590.4 [GN29 NW 5329 54 4.76 497 B X
5% T 64 T8800.00 | 500 ¢ 007 S 4.2 7] 72417 | 594, 592.15 [GN20 N 75617 i 55041 | [GN29SE | 15275, 7 4 4 z
T 60d T = <2500.00 T 500 5153 [GNoZ N B 724.23 . 13 [GN20 S 7 4 58858 | [GN29 S 5275. 3. 4972 g X
=5 2 16000.00 | 500 505 [GNoZ N 4 620.65 5. 6 [GN20 S 7 588.6 N 413 0. 4870.34 7. 7
| So7 5 ~2500.00 | 600 B [GNoZ S 629.87 1. 7 N2 N 7 7 N 413 7 7 4870.8 3. 310
— o0 = T5000.00 | 500 D [GN0Z S 5 632. 5. 7 N2 N 1 770 Si 4960.6 5. 54,07
BEGE ceT <570000 T 500 == NO3 N 3 632 1. 5 N21S 15526.36 | 770 i S X 4960.7 1.85 8415
593. G52 15200.00 | 600. 586. NO3 NI 9i 451 1 [GN21 S! 15526.55 766.84 )4 NI 04.7¢ 48 5: 6.02 1
0553 Ges 530000 T 500 = NO3 SE 247.49 79 15451 X 7.70 [GN22 NE 15528.76 | 77034 9 NG NW 15305.0 1485847 | 25252 12
> | 618.60 G54 15400.00 | 600.C 588, NO3 SW 24414 19 1 0 43 N22 NW 15528.77 i 3 1 N31 SE 1 3.4 14¢ 94.10 2
 — 15800, 134.4¢ 594, 594.47 G55 15500.00 | 600.C 589, NO4 NE 24764 2.22 1 4¢ 5 32 [GN22 SE 15422.07 769.78 |GN31 SW 15283.58 1491, 98 5
— 15800 5 s05.55 | 605 68 GEo T5600.00 T 600 27 NO4 NW 244.25 2.23 15583 4 94.48 9% [GN22 sW 15421.99 | 76633 76 [GNaZ NE 15284.07 1484 01 7
 — 15800, 5 1850 | 618.58 G57 15700.00 | 600.C 592. NO4 SE 250.74 0.71 1 3.20 1.39 09 N23 NW 15453.29 592.84 7.86 | |C N32 NW 15284.26 1484 A 0
— 15500 3356 | 565 9554 GES 1580000 | 600 553 GNOZ SW 24737 | 59064 1562425 | 25096 | 590.79 GN23 NE 1545328 | 59650 | 667.92 | [GNa2 SE 15264.76 1491 X 349
15900, 94.15 606, 606.39 G59 15900.00 | 600.00 | 594, (GNO5 NE 435.11 594.51 15624.4° 247.74 590.72 GN24 NW 15422.97 765.40 587.7¢ N32 SW 15264.61 14911 433.0¢ 3.51
g) 15900, 51.42 B18. 618.54 G60 16000.00 | 600. 595. GNO5 NW 431.72 594.59 15517.29 251.54 8.81 (GN24 NE 15423.07 769.15 587 .8 N33 NE 15325.0 14845.94 364.1 2.68
o — (GNO5 SE 435.53 593.71 15517.13 248.02 8.93 GN24 SE 15327 .62 767.72 587.1 N33 NW 15325.3¢ 14848.57 362.2¢ 2.60
S NOTE: RECORD ELEVATIONS AND LAYER THICKNESSES BASED ON A COMPILATION OF RECORD SURVEY DATA fonos s Tsoz2.5 | fonzsss | 70 | swire 0 O 0 R S X fagis s | sesz2 | seacs
3 (GNO6 NE 16023.87 776.59 94.74 GN23 SE 15346.02 595.8 587.31 N33 SW 15285.7! 14848.49 362.29 2.62
8 PROVIDED BY MAURER-STUTZ. INC. THIS RECORD SURVEY PROVIDED BY MAURER-STUTZ. INC.. [GNoB W 102577 | To524.56 | 7764 | 5599 ] [GNa3sW | 1504563 | o A [GNG4 NE T 1526157 | GNE2SE Taga5 80 | 3667 | 58213
‘S 1S CONTAINED ELSEWHERE IN THIS ACCEPTANCE REPORT. (GNO6 SE 233 59279 | 15924 7 594 25 N\W 34 NW 1528156 | GN52 SW 1483816 | 35378 | 581.88
s) (GNO6 SW. 430. 592. 15927. 7 594. 125 NE 34 SE 15147. (GN53 NE 14864.21 256.21 583.19
9 (GNO7 NE 592. 15927. 7 594. 125 SW 134 SW 15147. (GN53 NW 14864.37 252.71 583.22
2 07 NW 592.79_| 15827. 7 592.97 | 125 SE 135 NE 15286.92_| (GN53 SE 14827.98 257.35 581.68
§ TYP I CAL PO I NT NUMBER L DCAT I DN 07 SE 591 15827. 7 593.04_| 126 NW 135 NW 15287.52_| (GN53 SW 14827.72 253.34 581.66
9 07 SW 591 15830. 7 59300 | 26 NE [GN35 SE 15153.79 | 583,97 | GN54 NE 1487173 | 75718 | 58327
8 DB 00 108 NE 591 15830.44 7 593.10 | 126 SE |C i35 SW 15153.69 | 4. (GN54 NW 14871.46 753.51 583.22
< 108 NW > [ 59192 | 1573( 7 59232 | 126 SW |GN36 NE 15277.7: (GN54 SE 14828.12 756.99 581.83
2 GRID POINT NUMBER ORIGINAL GROUND SURFACE 434, 590.33_| 1573 7 59222 | 27 NE [GN36 Nw 16277, GN54 SW 1482860 | 75359 | 582.03
S 431 590. 1573 7 592. 27 NW 36 SE 15143 (GN55 NE 14849.01 663.25 582.55
= DRAINAGE LAYER GRADE (BREAK FODINT) DRAINAGE 09 NE 59665 | 50463 | 1573 7 59228 | 27 SE [GN36 SW 15144.03 | [GN55 NW 1484664 | 660.64 | 56064
LAYER GRADE 594. 1563 7 590. 27 SW 37 NE 15266. (GN55 SE 14837.45 673.29 581.61
E_ DG 00 7 | 59290 | 1563116 | 77026 | 59080 | 28 NE [GNa7 W 15266.46 | | [GN55 SW 1483522 | 670.81 581,68
] 6 | 50292 | 16025.38 | 598. 594, 28 NW [GN37 SE 15132 77_| 58325 |
g GRID POINT NUMBER P 592.86_| 16024.98 | 595. 594 28 SE 137 SW 15132 0 584,
<] DRAINAGE LAYER GRADE T
S
2 RECORD DRAW I NG ‘ FILE NO. —CI80-Cl02-10.dgn
[Nt
889 D 00 00 . DRAWING TITLE
898 [ L POINT NUMBER (SEE PDINT NUMBERING DETAIL) HANSON
B LEGEND GYPSUM STACK - LD/LCRS
553 CONTROL L INE NUMBER
G 3= DRAINAGE LAYER GRADE POINT NUMBERING DETAIL - Hanson Professianol Services Inc. R Y R F\)
. i
DRAINAGE LAYER THICKNESS CIN FEET) Springfields 111inois 62703-2886 D A I NAGE I_ A E G ADE
GN54 GEONET IVinats L cansas erotassren Sorvice
A SEGN%/;DREET‘SESAMTAENDUALU ‘ == Coraororion a1ss 001081
© Conyrignt Hanson Professional Services (nc. 2009
SEE DRAWNG RECORD SCALE GYPSUM MANAGEMENT FACILITY
o|5|S| [REV. | DATE | PREPARED | REVIEWED | APPROVED DESCRIPTION REV. | DATE | PREPARED | REVIEWED | APPROVED DESCRIPTION -
HIZIZ| [0 Jo2-22-08 SKB SNB SMB TSSUED FOR BIDDING — NOT FOR CONSTRUCTION - - - - - = FULTON COUNTY, TLLINOIS
Slol= 1 [03-05-0 SK SMB S REVISED POINT NO. DETAIL - TSSUED FOR BIDDING — NOT FOR CONSTRUCTION
. 2 104-11-08 SKB SMB SMB ISSUED FOR CONSTRUCTION __ DUCK CREEK POWER STATION UNIT NO. =
o —T0= B
&|g|2| [ o100 TC DBH S ADDITION OF GEOGRID AND SUMP MODIFICATIONS. REVISE GRADES DUE 10 DRAWNG NUMBER REV.
4 03-05-09 ADC SMB %SEDEDFEgEDégéBSDRSéi%ING A
——— —05- SKB &
= orarter | A Ameren Eﬂgng C180-C102 4
ElE = .
2Zz DATE Resources Generating
=[5l 03-36-09 SHEET No. 10 OF 33
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CONTROL POINT| GRID COORDINATES [TOP OF CUSHION DIRT| CUSHION | CONTROL | GRID ES [TOP OF CUSHIONDIRT | CUSHION | CONTROL | GRID COORDINATES [TOP OF CUSHION DIRT E| CUSHION
NUMBER __[NORTHING| EASTING | DESIGN | RECORD DIRT __|POINT NUMBER | NORTHING| EASTING | DESIGN | RECORD DIRT | POINT NUMBER|NORTHING| EASTING | DESIGN | RECORD DIRT
C0101 16093 C3002 53 | 6117 C 75100, 300 587.03
CO702 16144.86 | C3003 614.2: C 15200.00 | 300.00_| 567
C0103 16149 C3004 618.7: [ 15300.00 | 30000 | 588.67 > <
CoT04. 16165.63 | C3101 587.9 C 1540000 | 30000 | 589, < =
C0201 16092 C3102 611.8 C 15500, 30 590, 2-10" DIA. Sﬁ)R 7 HDPE EXIST. STORM
C0202 6144 C3103 614.2 CG20 15600.00 | 300.00 | 502 _PIPES. SEE DRAWINGS \ X
C0203___| 16149, C3104 ) |_6i87 CG21 1570000 | _300.00 | 593, C180—-€103 )
C0204 C3201 588, CG22 75800 300 504,
F 0307 C3202 611 CG23 15900.00 | _300. 595 rf
C0302 ] C3203 614, CG24 76000.00 | 300. 596,
€0303 C3204 618, CG25 14900.00 | 400 585,
0304 5 | C3301 5 | 589 CG26 15000.00 | 400, 586. R
C0401 5 | C3302 | CG27 15100.00 | _400. 567.
C0402 C3303 CG28 1520000 | 400 587,
C3304 CG29 1530000 | 400 588
2 | C3401 2l €G30 15400.00 | 400 589.
C3402 7 CGa1 15500 400 590,
5 | C3403 2. CG32 1560000 | 400, 592,
C3404 o CG33 15700 400 593, >
0 | C3501 il €G34 15800.00 | 400. 594, 16003.81
0 | C3502 7 7 CG35 15900.00 | 595, e % 222.12
| C3503 [ 2 CG36 16000.00 | 596. 3 4
— C3504 5: 6: CGar 14900.00 | 586, = € 100 —
C3607 14 3 | 5920 CG38 15000.00 | 586, f
C3602 7 7 CG39 15100 587,
C3603 7 CG40 15200.00 | 588 i
C3604 54 cGat 15300.00 | 589. & i . 1 . -1 .0 o1 .
Car T3 C 15400 590, %%
C37 7 C 15500.00 590. </ e | 3 - £ 200
CaT 7 7 C 715600.00 | 502 2 i . =¥
C37 X C 15700 504 |
C380 134 59539 | 595 C 15800.00 | 505. A892.23 4
C3602 7 611 CC 15900, 595, 207.96
C3803 7: 614, C 16000.00 | 596, 1.1 13
C3804 5 618 C 14900 585 £ 300
C3901 133.11 | 59%. CG50 15000.00 | 586. -1
£ 4 C3902 7945 | 611 1 CG51 75100.00 | 587 — Lt
C3903 74.4 14, CG52 15200 587.
C3904 58.70 B CG53 15300.00 | 588,
il C4001 131.58 7 CG54 15400.00 | 589, o
C4002 80.7 T T CG55 15500 590, | ____Ea00
> ]| C4003 75.7 4 . G55 15600.00 | 592, -1 r PWRS DRAIN
0 | 4004 [ 8. B CG57 15700.00 | 593, PWRS 0 QUTLET #3
b | Ca101 13031 | 597.71 | 5981 CG58 15800.00 | N OUTLET ¢ @ E 494.51
5 ] ca02 B 61153 | 611 CG59 15900.00 | 5 |59, ¢CekE
0 | C4103 7 614.0 614, CG60 716000.00 | 5 | _59%. = (8
0 | Cat04 61.1 618.50 | 618, CG61 14900, 5 | 585 =t ) E 500
0 | Ca201 1a: 507.74 | 508 CG62 15000 9 | 585 M SEE ENLARGED
b | C4202 2 611 611 CG63 15100, 0 | 586 PWRS I\ PARTIAL PLAN
0 | C4203 14 614, 614, CG64 15200 1| 587, OUTLE | (TYP. FOR 5
Ca204 14 618, 618, CG5 15300, .22 588. e f \ f
] | 4301 200.00 | _507. 597. CG66 15400, 2| 589. ¢ = I LOCATIONS) —
il Ca302 200.00 | 611 1 CG67 15500. 83 | 590. = LA ) £ 600
C4303 200 614, 4 CG68 15600 64 591 i
0 | C4304 T B CG69 15700, 5 | 503, i
C4401 7. CG70 15800, ¥ 504 |
0| 4402 1 CG71 15900 5 | 595 PROPOSED
0| 4403 4. CG72 16000.00 | 7 | 59%. PROCESS WATER
0| CAa0a 5 673 | 1490000 | N TRANSFER CHANNEL] —
C4501 597.0 CG74 15000 586.
4502 611.7¢ CG75 15100.00 | 5 | s87.44 SEE SHEET 15 ~
0 | CA503 61,2 CGT6 15200.00 | I T
0 | 4504 618.7¢ CG77 15300.00 | | 589,
C4601 597, CG78 15400 589
il C4602 611 CG78 15500.00 | 2 | 500, ACCESS RAMP £ 800
D C4603 614 CGB0 15600.00 | s | 592 LEFT IN PLACE o
C4604 618, CGs1 15700, 504
o | 01 585, o8z 7580000 | 54 | 595.06 ACCESS RAMP
| CB02 585. CGe3 15900.00 | 55 595. LEFT IN/PLACE
CB03 586.72 CGa4 16000 596,
CBO4 15200.00 | 587 H
CBOS 15300.00 | 588,
CBO6 1540000 | 569,
CBO7 15500.00 | 589,
CBO8 15600, 591 = =
CBOS 15700.00 | 593, PRS0 S P~~~y S = —
CB: 1680000 | 594.35
Ci 15900.00 | 595.17 = S
C 16000. 536. 1P~ 9
— © 1490000 | 566 —
Ci 15000, 50 | 586 X1ST.
g 15100, 581 TRANSMISS 10N | i
[¢ 15200, 58821 | 588, 77 £S 7 T TITTTTT
C 15300, 58901 | 580 7 [ . . | [ \\M HAN
[< 15400 589.82 | 589 { PWHS DRAIN T T e
C 15500, 59063 | 590 A% .3 J \ NN
CB20 15600 o244 | 502 OUTLET #4 W
CB21 15700, 59424 | 504 ¢ @ N 1543004
CB22 15800.00 | 5 | 595.05 | 595
CB23 15900, 1 595.86 | 596, /N TQWER
CB24 16000, 1 596.67 | 596.64 PROTECTION
5 | CB25 14900, 584.83 | 585 \02/ TYPICAL
CB26 15000, 585 585
c 4 C2402 | 1472156 | CB27 15100. 586.45 | 5686, 5'3 g é § g g g § E g g § g é g é % L ¢
C2403 7 CB28 15200, 587, 587. 3 3 3 3 3 2 g 2 4 | | £ q 4 | a 4 4
C2404 7 CB29 15300, 588.07 | 588 = = = = = = = = = = = = = = = = = =
C2501 8 CB30 15400, 586 589
C2502 721.54 CB31 15500, 569.68 | 569,
C2503 7 CB32 15600, 591 591
C2504 il CB33 15700, 59330 | 593 STANDARD LEGEND
C2601 8 CB34 15800, 594,
2602 7 B35 15900, 595, (ALL SYMBOLS MAY NOT BE USED DN EACH PLAN)
C2603 7 CB36 16000.00 | 2 |59
C260: 7 CGo1 74900 200 585
C270 813.3: CG02 15000.00 | 200, | 586, ———650—— ORIGINAL CONTOURS ——650—— NEW CONTOURS
C270; 7215 CG03 15100, 200 587
C270 7165 CGo4 15200.00 | 200 5 | 588
| C270: 700.7: CGO5 15300.00 | 200 5 | 589. X——X——X—X FENCEL INE LD/LCRS COLLECTION PIPE
— C280 8 CG06 15400.00 | 200 7| 590. —
C2802 7 CGO7 15500.00 | 200 5 | 590. ~
C2803 7 G0 15600.00 | 200, 5 | 592 X TRANSMISSION TOWER GEONET
C2804 7 CG09 15700.00 | 200. 5 | 594,
C2901 1900.00 | 5. C 15800.00 | 200 ) |59
C2902 1 C 15900.00 | 200 i |59 € € OVERHEAD ELECTRIC MW753L{} MONITORING WELL
C2903 I C 16000.00 | 200 > | 5%
C2904 B C 14900, 300 585,
C3001 753.98 B 7.0 C 75000.00 | 300. 55 |66, LIMITS OF VEGETATION B—55 E BORING
5 NOTE: RECORD ELEVATIONS AND LAYER THICKNESSES BASED ON A COMPILATION OF RECORD_SURVEY DATA GRAVEL RDAD GOOL I FUTURE GROUNDWATER NONITORING WELL
K| PROVIDED BY MAURER-STUTZ. INC. THIS RECORD SURVEY PROVIDED BY MAURER-STUTZ. INC..
8- IS CONTAINED ELSEWHERE IN THIS ACCEPTANCE REPORT. RAILROAD e
&3
§ — STORM SEWER —— 4" DIA. PERFORATED DRAINAGE PIPING ,
2 TYPICAL POINT NUMBER LOCATION ——=——=— 6" DIA. OUTFALL PIPING —— 2 — —
B /A CONTROL POINT
2 CB 00
S X CUSHION DIRT LAYER THICKNESS (IN FEET) s , s
3 GRID POINT NUMBER RING DRAIN SAND LIMITS 0 100 200
< Gooe e s =
g CUSHION LAYER GRADE {BREAK POINT) DRIGINAL GROUND SURFACE CUSHION DIRT
3 LAYER GRADE —_— CONSTRUCTION ROAD LIMITS SCALE: 1" = 100’
e c6 00
E_ GRID POINT NUMBER -
g CUSHION LAYER GRADE T
2 ¢ 00 00 RECORD DRAWING [ FILE NO. —CI80-CI02-ll.dan
[l
B o3
%%E POINT NUMBER (SEE POINT NUMBERING DETAIL) @HANSON DRAWING TITLE
SRR
8§ CONTROL L INE NUMBER
558 CUSHION LAYER GRADE POINT NUMBERING DETAIL » oo s } PWRS RING DRAIN SYSTEM
a3 = janson Professional Services Inc.
1525 South Sixth Street
Springfields 111inois 62703-2886 C U SH I ON D I F\) T |_ A YE F\) GR ADE
Phone: (217)768-2450  Fax: (217) 786-2503
A - AEG CAD GENERATED ‘ e e Topegaieiy servce L
DO NOT REVISE MANUALLY © Copyright Hanson Professional Services [nc. 2009
DRAWNG RECORD SCALE GYPSUM MANAGEMENT FACILITY
REV. PREPARED REVIEWED APPROVED DESCRIPTION REV. DATE PREPARED REVIEWED APPROVED DESCRIPTION -
0 SKB SHB SMB [SSUED FOR BIDDING — NOT FOR CONSTRUCTION - - - - = FULTON COUNTY, TLLINOIS
; g&% g % g g ?EgééiDFggNgng%Rﬁc¥?ghE ISSUED FOR BIDDING NOT FOR CONSTRUCTIGON DUCK CREEK POWER STATION UNIT NO. _
3 8 TJL DBH SMB REVISED GRADING TABLE AND CONTOURS FOR 2 FT. FOUNDATION GRADE RAISE
FOR THE NORTH 400’ OF THE GYPSUM STACK FLOOR \\V,/‘ ORAWING NUMBER REV.
4 111-17-08| DBH DBH SMB ADDED CENTERLINE COORDINATES FOR PWRS DRAIN LOCATIONS 7
5 02-09-09___DBH SKB SMB RELOCATE SOUTH RING DRAIN ALIGNMENT 30’ NORTH DRAFTER dAmeml’EﬂHfg% C1 80—C1 02 )
6 [03-05-09 SKB ADC SMB [SSUED FOR RECORD DRAWING - R G +i
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60 MIL TEXTURED HDPE GEDMEMBRANE\
4 07/YD? GEOTEXTILE SEPARATOR

10 02/YD? GEQTEXTILE CUSHION (FOR PROTECTION \
OF THE GEOMEMBRANE DURING PLACEMENT OF THE \
LAYER)

DRAINAGE LAYEl

THICK CUSHION DIRT LAYER

60 MIL TEXTURED HDPE GEOMEMBRANE

/4 02/YD? GEOTEXTILE SEPARATOR

@ 12" DIA. HDPE SDR 13.5

£ 4710 SUMP ACCESS PIPE
(TYp. )

¢ RING DRAIN -

GUTLET PIPE. 6" DIA.

HDPE SDR 13.5 PE 4710

NOTE :
ALL SIDE SLOPE PIPES
T0 BE SOLID WALL

16,0’
F A 60 MIL TEXTURED HOPE GEOMEMBRANE 10 02/YD? GEOTEXTILE CUSHION (FOR PROTECTION FF
REINFORCED GEOSYNTHETIC CLAY LINER (GCL) CUSHION DIRT LAYER GR //’//47SEA}nEGEEEXEgSEANE DURING PLACEMENT  OF THE 50" 3.0 | 3.0' 5.0
DRAINAGE LAYER GRAD -1i:::::so MIL TEXTURED HDPE GEGMEMBRANE 16 02/YD? GEQTEXTILE
3 THICK COMPACTED CLAY»///// REINFORCED GEGSYNTHETIC CLAY LINER (GCL) /riRUB SHEET 167 WIDE
5
COMPACTED CLAY LINER (k £ 1x107cm/sec 'y EL. VARIES
LINER GRADE
FOUNDAT [ON GRADEA//
FOUNDATION GRADE
1 SIDE SLOPE LINER SYSTEM m BOTTOM LINER SYSTEM
<1;> TS \12/ NTS RING DRAIN RISER CROSS SECTION (3-PIPES)
m FOR PROCESS WATER RECOVERY SYSTEM
NOTE: LEACHATE COLLECTION SYSTEM NOT SHOWN NOTE: LEACHATE COLLECTION SYSTEM NOT SHOWN 2/ soez 7 =«
NOTE: LEACHATE COLLECTION SYSTEM NOT SHOWN
£ e
¢ RING DRAIN -
24.0' ) 20.0" BUTLET PIPE. 6" DIA. NOTE
12.0' 12.0' ‘ HDPE SOR 13.5 PE 4710 ALL SIDE SLOPE PIPES
: : | 10 BE SOLID WALL
6.0’ 6.0 /////ffs” DIA. HOPE SDR 13.5 PE4T10 PERFORATED COLLECTOR PIPE 16.0
1DOT FA1 FILTER SAND (MIN. 12" . . THD 15" PANELS, 16 0Z/YD 2 NONWOVEN : .0’ .0’ .0’ .0’ .0’ .0 '
— COVER OVER FILTER FABRIC) 2:0.2.0 FILTER FABRIC FOLDED OVER AGGREGATE L 12.0 5.0 3.0 | 3.0 5.0 - VARIE;2 0 i |
| CONSTRUCTION ACCESS ROAD
= N 2
) R ® 4, GENERAL FILL*\ )
S o) > 2 [DOT FAI FILTER SAND (MIN. 12"
1T ReVN N \ ~J! COVER OVER FILTER FABRIC
. VARIES
D~ - D
ADD|TIONAL 16 07/YD? NONWOVEN ONE_15' PANEL. 16 0Z/YD? NONWOVEN 2
POLYESTER OR POLYPROPYLENE FILTER FABRIC UNDER PIPE 12 )
FILTER FABRIC RUB SHEET. ADDITIONAL 10_02/YD" NONWOVEN
FILTER FABRIC RUB SHEET, QUTLETS 1 & §
RING DRAIN COLLECTOR CROSS SECTION
m FOR PROCESS WATER RECOVERY SYSTEM
@ SCALE: 1" =4
1 NOTE: LEACHATE COLLECTION SYSTEM NOT SHOWN %M? g?w o ok I
HDPE SOR 13.5 PE 4710 EEEEQIDE SLOPE PIPES
TO BE SOLID WALL
16.0°
5.0 3.0° | 3.0' 5.0
EL. VARIES
20’ WIDE TOP OF BERM 10.92' |
|
o 60 MIL TEXTURED HOPE i p RING DRAIN Lo
COMPACTED STRUCTURAL £L. 620 CEOMEMBRANE 108 GENERAL i & /figngT:gggION
CLAY BACKFILL 4 02/YD? GEQTEXTILE s L. VARIES
FXX05, SEE SEPARATOR -
SHEET 08 4\ SLOPE TO DRAIN GENERAL FILL
Wl \\ CXX04
= SEE SHEET 11
B! . 16
r//" L /<j2§;:>~\::‘\
| TS . -
. 2 16 02/YD? NONWOVEN
2 4 10 02/YD GEOTEXTILE CUSHION POLYESTER DR POLYPROPYLENE
= 60 MIL TEXTURED FILTER FABRIC RUB SHEET. QUTLETS 2. 3 & 4
o HOPE GEOMEMBRANE
; 3
~ REINFORCED GEOSYNTHETIC EL. 614 1
B CLAY LINER (GCL) gééoguggr "
2
& in / & /7/77 3 PIPES BETWEEN RING DRAIN AND RISERS
3 : FXX03 I
I S XXt et 08 Stt SHEET 08 4%Q74/ UMW(? /??\ FOR PROCESS WATER RECOVERY SYSTEM
% ///////// * o cxx02 12/ soue: 17 = o B
g /?ﬁé;;/ NDTE: LEACHATE COLLECTION SYSTEM NOT SHOWN
8 Z SEE SHEET 11
2 Ly,
2 %,
5
R
<
<
S
&
5
S /5 GYPSUM STACK ANCHOR TRENCH DETAIL 4Qz%¢7 S
% 12/ N1 4%7 RECORD DRAWING [ FILE NO. ~CI80-CI02-I2.d
3 NOTE: LEACHATE COLLECTION SYSTEM NOT SHOWN : -don
g @ HANSON DRAWING TITLE
2
3
S
M
g e s s PWRS — RING DRAIN DETAILS
1525 South Sixth Street
Springfields I11inois 62703-2886
Prona: (217108-2050  Foxt (2171 Te8-2503
A | AEG CAD GENERATED 1ot e opesaici e e L A
DO NOT REVISE MANUALLY © Conyrichn nanaon Frofassiona) Services inc. 2008
DREWING RECORD SCALE GYPSUM MANAGEMENT FACILITY
REV. [ DATE [ PREPARED | REVIEWED [ APPROVED DESCRIPTION REV. | DATE | PREPARED | REVIEWED [ APPROVED DESCRIPTION =
0 02-22-08 SKB SHB SMB [SSUED FOR BIDDING — NOT FOR CONSTRUCTION - - - - = FULTON COUNTY, TLLINOIS
1 [03-05-08 __SKB SMB SMB REVISED DETAIL 5 — ISSUED FOR BIDDING — NOT FOR CONSTRUCTION
2 104-11-08 SKB SMB SMB [SSUED FOR CONSTRUCTION ___DUCK CREEK POWER STATION UNIT NO. -
3 l9-13-08 TCJ RWH RWH ADDED LEACHATE COLLECTION NOTE TO ALL DETAILS
4 02-12-09 __SKB SMB SMB REVISED DETAIL 6 ﬁ"‘ ORAWING NUMBER REV.
5 103-05-0 SKB J - [SSUED FOR RECORD DRAWING BY HANSON
oraren | A Ameren Ell&fy}’ C180-C102 5
DA}E Resources Generating
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———————— PERFORATED PIPE
SOLID PIPE
F 4
—
I
T J&A
v &
72; ﬁ\Z DIA. :;RDWI?.F?S;ID Hore : / =
PIPE BOLLARDS @ 5 3 :?:ERSUMP
EACH SIDE OF PWRS o> 12 .
] RISER PIPES i 6" DIA. SOLID HOPE SDR 11 & SDR 13.5 — 7 25" / a SIPEIﬁmi‘@LQ?SEE*’ELéBE J;
(TYP. 5 LOCATIONS . ! PE4710 PIPE ALONG RISER SLOPE < / N < EXTENDING T RING DRAIN
JRELE ' A >
A " 12" DIA. SOLID HOPE SOR 11 & — / {
=TT 6” & 12" DIA. HDPE (SDR 11) PIPE SR 13.5 PIPE ALONG RISER SLOPE [\ [ [ [ [
o 6” DIA. PERFORATED © s o 0 0 5 0 0 0 0o o0 0 o o oo o o o 2:1
HDPE SODR 11 © 5 5 o a o o a 5 o o o o o a oo o o o
= = COLLECTOR PIPE ‘ \ ‘ | I
6" DIA. RISER PIPE & G [ v $
o PWRS
SuMP
£ ] .
o g \ ] 3.5:1 3.5:1
8| L i
e = -
J5: o 3 }A ; N
‘ H & w ALL HOLES
3/8 " DIAMETER SECTION A-A
PIPE
BEDD ING
/2™ RING DRAIN COLLECTOR PIPE DETAIL NOTE: SE SUWP. 16 PIPE
(OUTLET #5 ONLY)
— w NTS i SRR BN
m PROCESS WATER RECOVERY SYSTEM - PARTIAL PLAN (TYP. 5 LOCATIONS)
SCALE: 1"=30"
3/ /3 PWRS SUMP_PLAN
NEZAE
20" BERM CREST
5.0" 10.92°
‘ BUTT FUSE HDPE CLEANOUT 5.25° 10° )
D M FITTING W/ MALE BOSS
STANDARD TYP. FOR 12" DIA.
6" DIA. S
o1PE A 26" DIA. PIPE
BOLLARD (L )
620 2 SLOPE TO
” DRAIN EL. 618.5
L — 6" DIA. SOLID HDPE
~—_ SDR 11 RISER PIPE
o —— i EL. 617.5
R
L
A e
"’45’1’/‘}’:2’15/’1’757}’”'/.,_
— | L 7o | o
Ly i EL. 12" DIA. SOLID HOPE SDR 11 & SDR 13.5
- ”474%’7:’7{%/’;’5’5;;//».. 614 PE4710 PIPE ALONG RISER SLOPE
27 (3 6" DIA. SOLID HDPE SDR 11 & SOR 13.5
”zgggflf%% a2/ PE4710 RING DRAIN RISER
ANCHOR 7 COMPACTED 6" DIA. SOLID HOPE SDR 11 6 02/YD? NONWOVEN FILTER
TRENCH GENERAL FILL & SDR 13.5 PIPE ALONG FABRIC W/ AOS < 1.0 mm
,/4’,’/';;’;/’,’/';;7, EL. RISER SLOPE & EXTENDING [DOT FA1 FILTER SAND
”’”‘,';7;7,';,};%;,%,,,, VARIES T0 RING DRAIN [DOT CA-11M /[MIN. 12" COVER OVER
&7 FILTER FABRIC)
Cc -
=
T
j — o
3.5 ‘s
3
RING DRAIN COLLECTOR CROSS SECTION
m FOR PROCESS WATER RECOVERY SYSTEM
ADDITIONAL 16 02/YD
GEQTEXTILE CUSHION
2 "
6 0Z/YD? NONWOVEN 8” DIA. HDPE SDR
FILTER FABRIC W/ o 10 exERNS 180 P 1R A Aoy 10.20L 10 PIPE FAOM
ADS = 1.0 mm ADS INTERSECTION
5 OB %4
3 & -0 QO 2@@
&- or_— =
(&) "
g of T 8 T NOTE:
S - - - - -
é *********** - — RING DRAIN COLLECTOR PIPES ARE PERFORATED.
5 - O Q 0l i@ @ RING DRAIN RISER PIPES ARE NOT PERFORATED.
EXTRUSION WELD ONE END
2 @ [@le) OOQO & 2) OQO ONLY (1/2 CIRCUMFERENCE)
]
s 6” DIA. HDPE SDR 13.5
& PE4710 PERFORATED 4
e COLLECTOR PIPE
4 —o"
8 RING DRAIN COLLECTOR PIPE RECORD DRAWING [FILE 0. 0180 CI025.dgn
TY (5 EXPANSION UNION P —
SO R NTS
e 2 @HANSON PWRS - RING DRAIN DETAILS
= INSTALL EXPANSION UNION Stnortala, 1 linare 21032085
EVERY 100 FT OF 6” DIA. s Sritisles 11 2103
A | AEG CAD GENERATED ‘ PERFORATED COLLECTOR PIPE 57vm‘E‘J:LEGS,EZE‘;Ev;;ﬁ%’J“&’5“
DO NOT REVISE MANUALLY © Copyriont Honeon Professions! Servises fns. 2009
DREWING RECORD SCALE GYPSUM MANAGEMENT FACILITY
REV. | DATE | PREPARED | REVIEWED | APPROVED DESCRIPTION REV. | DATE FREPARED | REVIEWED | APPROVED DESCRIPTION -
0 02-22-08 SKB SHB SMB [SSUED FOR BIDDING — NOT FOR CONSTRUCTION - - - - = FULTON COUNTY, TLLTI NO 1S
T 04-11-08 SKB SuB SMB [SSUED FOR CONSTRUCTION
2 - SKB JOM - [SSUED FOR RECORD DRAWING ___DUCK CREEK POWER STATION UNIT NC.
DRAWING NUMBER REV.
%‘—"
DRAFTER aAAm M”Eﬂﬂfgy C1 80—C1 02 2
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1 | 1 1 | 1 | 1 | 1 | 1 | 1
vl - "ON 39vd
¢010-0810 .
BUTT FUSED KOPE CLEANOUT RS D SEQTEXTILE DXXX (DESIGN)
m FITTING W/ MALE B N
STANDARD TYP. FDR 12” DIA. e —_———— SDPEI?éDEE?E?RﬂEE
& NDRTH AND SDUTH ENDS , 16 0Z/YD? NONWOVEN
OF 87 DIA. PIPE RSO GEOTEXTILE COARSE AGGREGATE
PIPE 20" BERM CREST T O N
N 2 T T IV A0 0 _on T
D) O
12" DIA. HDPE SDR 13.5 PIPE o] Z 38955 S S
F P B 1’ (DRAINAGE Q%QQO Q% QQ = OO VXY %%ng %QQO OQO L e
° 6" DIA. HDPE SOR 13.5 PIPE m % =Sy @) 6’ 6’008
" fel SINfS] \
8% S 8% b QOO0 % ( Q
(2 \ PIPE BODT et
a4/ SLOPE T DRAIN 4 £
LOPt 0 DR 4.0
_[ DRAINAGE LAYER Coueac o eLAg
12" DIA. SOLID HDPE SDR 13.5 /
— PE4710 PIPE ALONG RISER SLOPE G(%%MEAMR%%EPE) ////////////////////
— 6" DIA. SOLID HDPE SDR 13.5 —
PE4T10 PIPE ALONG RISER SLOPE éIE%EED;AQS%WDVEN m hTDS/'-CRS COLLECTOR PIPE
6" DIA. PERFORATED HDPE 14/
COLLECTOR PIPE 6" DIA. PERFORATED HOPE g
ANCHGR@/ COLLECTOR PIPE
TRENCH
|| SKAPS TRANSNET
[~ CUSHION DIRT HDPE GEONET TN 330
__________________________ 3.6 TYPICAL WIDTH
I DRAINAGE LAYER e _/EERERN
£ e 10 0Z/YDZ NONWOVEN 3
TO 0Z/YD2 _NONWOVEN
o FILTER FABRIC < \ FILTER FABRIC
29, Ganes h R | COMPACTED CLAY CEOMEMBRANE
> LEAK DETECTION / LEACHATE COLLECTION r [GBCDL MIL HOPE) 2F UAYER (60 MIL HDPE)
6eL
NEOPRENE m & RECOVERY SYSTEM SUMP ELEVATION DETAIL FUSE WELD 12° DIA. CAP
14/ nrs 10 07/YD 2 NONWOVEN F[LTER FABRIC ——
SACRIFICIAL RUB SHEET /7\ STRIP DRAIN DETAIL
ON SLOPE AND IN SUMP W TS
PIPE BOOT 12
—_ SLEEVE TRANSITION TO SOLID PIPE FROM —
PERFDRATED PIPE AT FLODR TO
FOUNDATION GRADE
OUTLETS 1 & 5 ONLY NOTE: PIPE BOOT SHALL BE RISER INTERSECTIDN
SHOP-MANUFACTURED OF 60 MIL HOPE. 6" DIA. PERFORATED HDPE COLLECTOR PIPE
THE APRON SHALL BE TYPICALLY 4'-6" EAST PIPE INVERT ELEV. 580.66
EXTRUS 10N SQUARE . WEST PIPE INVERT ELEV. 580.75
WELDS
DEPLOYED
GEOMEMBRANE PANEL 6" & 12" DIA. HDPE (SDR 11) PIPE
P1PE BODT GE OMEMBRANE
b - APRON —— (60 MIL HDPE) Lo
4 07/YD? NONWOVEN 6" DIA. PERFORATED HDPE
. 14
. ! FILTER FABRIC COLLECTOR PIPE L
18" MIN. LAP ‘ ] ] —
)i o 1D0T CA-11 (MODIFIED) AGGREGATE
TYP. ALL ARDUND | il [
ALL PENTRATIONS }A I
UNLESS OTHERWISE NOTED ALL HOLES e T T 10 02/v02 NONWOVEN O'l STRIP DRAIN
i SECTION _A-A fﬂum FABRI —
3/8" DIA. _ ?\ <
| B -
/2 LINER PENETRATION DETAIL ~ A .
NTS GEOMEMBRANE _2:1 ”
W (60 MIL HDPE) . 6" DIA. PERFORATED HDPE COLLECTOR PIPE
/3 PERFORATED LEACHATE COLLECTION PIPE oL
M BUTT FUSE HDPE CLEANOUT N\
FITTING N/ MALE BOSS 6" DIA. PERFORATED HDPE COLLECTDR PIPE 3.5:1
STANDARD TYP. FOR 12" DIA EAST PIPE INVERT ELEV. 580.22 I
& NORTH AND SOUTH ENDS WEST PIPE [NVERT ELEV. 580.22 —| 7’ 12 o ° 4’
i OF 6" DIA. PIPE \ e =
c géEEARD@—/ FOUNDATION GRADE 12" DIA. SOLID HDPE \ o . ¢
P SOR 11 & SOR 13.5 PE4710 [N
6" DIA. HDPE SDR 13.5 PE4T10 PIPE PIPE ALONG RISER SI.OPE - . 6" DA,
(8 PERFORATED LEACHATE COLLECTOR PIPE ‘ SN 211| / perroRATED
NEVAE ‘ | : o HDPE SDR 11
r i )
PIPE BOOT 5 opg T RAIN
N B I QR /
3.5:1 3.5:1
R LAYER 6" DIA. SOLID HDPE
— 1 SLOPE SOR 11 & SDR 13.5 PE4T10 —
S = PIPE ALONG RISER SLOPE
60 MIL. GEOMENBRANE = o
“ DIA. SOLID HDPE SDR 13.5 N STRIP DRAIN
PE4710 PIPE ALONG RISER SLOPE .
4 02/YD? GEQTEXTILE SEPARATOR |
ANCHOR 6" DIA. PERFORATED HDPE NOTE : SEE LD/LCRS SUMP GRADING PLAN
S TRENCH Sy < OLLECTOR PIPE (SHEET 28)
§ SRy
N === CUSHION
8 [ OIRT /5 LD/LCRS SUMP PLAN L s
ST T s [~ T
T TREGREC™ """~ “OFRPOE™ NTS
3 - GRANULAR w
2 o= = i DRAINAGE
‘;36 = T0 07/YDZ GEOTEXTILE LAYER
5 CUSHION
(8( 60 MIL. GEOMEMBRANE ‘o COMPACTED CLAY
< £ INFORCED GCL | LAYER
&
v |
En —
&
g LEAK DETECTION / LEACHATE COLLECTION RANSITION To SOLID PIPE FROM PROPOSED FOUNDATION GRADE RECORD DRAWING
S
2 /4 & RECOVERY SYSTEM CLEANOUT PERFORATED PIPE AT FLOOR TO [ FILE No. —CIB0-CI02-14.99n
E W SCALE: NTS RISER INTERSECTION 12 HANSON DRAWING TITLE
3 ¢ gi
S
M
g e ot s LD/LCRS SECTIONS & DETAILS
1525 South Sixth Street
Springfields I11inois 62703-2886
Prona: (217108-2050  Foxt (2171 Te8-2503
» | A€ CAD cENERATED T L tes oo e L
DO NOT REVISE MANUALLY © Conyrichn nanaon Frofassiona) Services inc. 2008
DREWING RECORD SCALE GYPSUM MANAGEMENT FACILITY
REV. [ DATE | PREPARED | REVIEWED [ APPROVED DESCRIPTION REV. | DATE | PREPARED | REVIEWED [ APPROVED DESCRIPTION =
0 102-22-08 SKB SHB SMB [SSUED FOR BIDDING — NOT FOR CONSTRUCTION - - - = - FULTON COUNTY, TLLTI NO 1S
1 04-11-08 __SKB SMB SMB [SSUED _FOR _CONSTRUCTION
2 [10-10-08 TCJ DBH SMB MODIFIED LD/LCRS SUMP PLAN ___DUCK CREEK POWER STATION UNIT NC.
3 103-05-0 SKB J = [SSUED FOR RECORD DRAWING BY HANSON SRAWING NOMBER FEYA
A
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1 J

2010-08

TWO-10" DIA. PIPES &
VAULT BY OTHERS

SLURRY PIPING. SEE
DRAWINGS C180-C103

RIPRAP. CLASS B4,
8 YD?

DITCH
0’ BOTTOM WIDTH
LOCATION/ELEV.
SHOWN ON PLAN

17C

D H TOP OF BANK
LOCATION/ELEV.
SHOWN ON PLAN

%% %%
i
STRUCTUAL LSRRRIXAEN
FILL < X KX AR
QRRIELIEN
LRRLIRIRESRILIN GYPSUM
R KSIGEERK KKK STACK
CRRIRIIIEIILKS
R RSSIEKEIKIKIK KKK
F SRRIIIIIIIILLLK,
095K
RIS,
0900000000000 0090900096909:99:%
Sosetesesetetes
XXX
ORIGINAL GROUND
/1) SECTION THROUGH FILL AREA SURF ACE
. NEVAE
] / /2 RECYCLE POND ACCESS
A ROAD, SEE SHEET 18 =—————
i %FGR GRADING PLAN 1
‘ Wi — DITCH
18" 1D HDPE ADS N-12 ST ImPmM/ — — — % BOTTOM WIDTH ORIGINAL GROUND
LT —_— LOCATION/ELEV. SURFACE
1 [[PIPE CULVERT WITH END. &Y SHOWN ON” PLAN
SECTIONS. RIPRAP CLASS BA—————pqp== SO PR -
5YDZ AT EACH CULVERT =~ ——2—— e
3H:1V TO DAYLIGHT
£ (TYP. BOTH SIDES)
LURRY PIPING, SEE £ g
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Appendix C: Duck Creek Power Station Boring and Piezometer Locations

Duck Creek Power Station — History of Construction § 257.73(c)



MNOTES
. 1. Plan adapled from an aerial

photograph courtesy of Google
Earth,
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@ Boring Location

= Sinne Stablity Cross Section

Duck Creek Power Station
Canton, lllinois
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15
DG Piezometer EMI2oEe

Figure C.1. Piezometer locations for Ash Pond No. 1 and Ash Pond No. 2.

Duck Creek Power Station — History of Construction § 257.73(c)
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Appendix D: Project Manual; Specification No’s.: C180-C102 (excerpt)

Duck Creek Power Station — History of Construction § 257.73(c)



PROJECT MANUAL
GYPSUM STACK AND RECYCLE FOND AND CCB LANDFILL CONSTRUCTION
GYPSUM MANAGEMENT FACILITY AND CCB LANDFILL
DUCK CREEK POWER STATION
FULTON COUNTY, ILLINOIS

SPECIFICATION NOS.: C180-C102

Prepared For:
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BIODING CLARIFICATIONS FOR AMEREN CONTRACT DOCUMENTS
AMEREN EMNERGY RESOURCES GENERATING COMPANY

GYPSUM MANAGEMENT FACILITY AND CCB LANDFILL

PROJECT SPECIFICATIONS NO. C180-C102

ADDENDUM #2

FPrepared March 24, 2008
By Hanson Professianal Services, Inc
Freparer: DBH

Hanson Frafessional Services is please to provide the following clarifications to autstanding questions
regarding the contract docurnents

1] Please clarify again Bid Form page BF-A-5 the 146740 cy s the amount excavaled and
stockpiled. In additien in that price we include 146, 740 cy going back in place?

Answer. The Estimated Quantity of 146,740 C.Y, shown on Bid Forms A and B is our estimated
TOTAL excavation needed for lhe Over-axcavation of Soil and Sand from NE & 5W Carners of
Gypsum Stack Area, The excavation shall be backfilled with suitable structural backfill after the
unsuitakle sand lens material has been removed and stockpiled, Cur estimate for unsuitable
sand material is the 17,6800 C.¥, shown in the same section of the Bid Forms.

2) Whatf 1s the status of design on slurry piping plan and defaiz? Currently sheef C102-27 doos nof
prervicte sufficient infonnation.

Answear, An updated sheeat will be issued with Addendum #2.

3 Per sheet C102-08, “Alf under drain pipes ingtafled under the excavalion comiract C1850-C101
shall remain i place. Subsiwface drafnage piping shall be sealed with bentonite siurry in
accordance wilth profect specifications upon completion of the finer syslem” Plgase provide
specifications,

Answer: Sealing of the subsurface drainage system 15 specified in Section (2141 - Surface
Waler Management, paragraph 3.06.

4} = dwg. format available with Landfill, Gypsum and Recyole Pand area merged 1o one drawing.
We specdically need existing ard propused contaurs for both projects consofidated as one design
and cxisling layer.  The lins provided are for the Gypsum Pond ony, wouwld appreciate fiff for
Landfif i drawings can no! be merged. Wi Hanson e able to provide design camours for
cushion dif layer? Currently available drawings provide poils only from sheet CT02-11.

Answer: We will ke issuing updated tin & dwg files for the Gypsum Stack Recycle Pond that
reflects the work campleted under Contract C180-C101 with Addendum £#2. Tin & DWG files for
the CCB Landfill will be issusd later in the week, as it is currently being surveyed and verified.

3} The granutar malerials for ihe drainage fayer and seperation benm shall provide a minimum

hydraulic conductivity {ASTM D2434) of 1 X 10-3. I3 there a speofic materal anlicipaled for the
completion of this work?

Answer. The granular materials required for the drainage layer and separation berm are
adequately specified in the Project Specifications. The Contractor shall be responsible for
determining availability and sourcing for these materials.

Addendurm #2-1
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&) 15 a construction jont alfowed in the Process Waler Conlrof Structurns.
Answer: A Bonded Construction Joint will be allowed for this structure, provided that it is
constructed in accordance with articla 503,08 of the lllinois Department of Transpartation
“Standard Specifications for Road and Bridge Construction” Adopted January 1. 2007,

7 Whal if anything is required on the fow wafer crossing on sheel 16 of the CCB Landfift?

Answer No special materials are required in this area, the invert of the existing spillway channel
shall be maintained and crossed by the proposed haul road.

8l fs the Coarse Aggregale for the Leachate collection pipe algo the IDOT CA-T Per Aricle 1004.1
of IDOT Specs.

Answer: The Coarse Agaregate for the Leachate Cellection Pipe shall be a gradation as reguiréd
to provide a minimum hydraulic conductivity {(ASTM D2434) of 1 x 107 cmisec. We will issue a
correclion to the specifications with Addendum #2.

81 Detail 7/17 for the Uitrasonic Transducer from your web sile is different than your handow! at the
pre-bid meesting is the web site detall the one we are o pravide?

Arnswer The latest detail on he wal: site is the latest one, howevear a revision to that detail will be
issued with Addendum #2.

18} Bid Form page A-3 Riprap Class B4, the unil of measure is LF, showld that be TONS ar 5.Y.7
Answer: The correct unit should be 3.Y.

11) In an effort to ullize local aggregate sowces, can we use "Special Provision Rock” as spectfied
by IDOT for Contracts 65206 & 65205 for the aggregate base and surface course?

Answer: All aggregates shall be supplied as specified in Section 02313 Granular Materials.

12) Can we substitie a buft fusion reducer in fier of Ihe 50% welded extrusion joints” as shown in
defail 5137

Answer A butt fusion reducer would be acceptable in that location (Detail 5/13 - Plans C180-
C102)

13) Page 27, slurry piping- Is this the stwce piping from seclion 26407 Therg is no size listed on the
plans. The plan shows dashed and sofid iines, what do they represent. Section 2640 calls for
vafves in lhe sluice piping, are these the valves shown on sheef 277

Answer A revised sheet C180-102-27 and a new sheet C180-102-28 are included in Addendum
2.

14) The specs say afl underdrain within ined areas of cell is fo be grouted. s the recycle pond
fined?

Answer. The subdrainage outfall piping beneath the recycle pond is 10 be grouted,

Addendum #2-2
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15} We are trying to figure oud what gradation of rock is required for detail 6/14 on the gypsum stack
and afso for detail 1/12 and 212 on the CCB Landfifl. Seclion 2315 Part 2 does not have the
gradation language we are used lo looking at for the CCE Landfill Course Aggragata,

Answer. The Coarse Aggregate malerial called out in these details is the same a5 i3 specified in

Section 02315 - Part 2.01-B-2 for CCB Landfill Coarse Apggregate, A revised specification will be
included in this Addendum.

Addendum #2-3
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BIDDING CLARIFICATIONS FOR AMEREN CONTRACT DOCUMENTS
AMEREN ENERGY RESOURCES GENERATING COMPANY

GYPSUM MANAGEMENT FACILITY AND CCB LANDFILL

PROJECT SPECIFICATIONS NO, C180-C10¢2

ADDENDUM #3

Frepared March 27, 2008
By Hanson Professianal Services, Inc.
Preparer: DEH

Hanson Professional Services is pleased to provide the {ollowing clarifications to outstanding
questions regarding the contract documents:

Question: One GCL monufacturer produces a double nonwoven, needlepunch reinforced
geosynthetic clay liner that will meet or exceed the project requirements ond the GRI-GCL-3
specification, with only two clarifications:

Factnote #2 in Table 1 of the GRI-GCL-3 specification states thal for nanwoven reinforced GCLS,
one of the Geotextiles must contain o scrim component of mass > 2.9 0z/yd2 for dimensional
stability. An exception to the scrim reinforcement requirement fias been requested.

Table 1 of the GRI-GCL-3 specification states that nonwoven reinforced GCLs should be
manufactured with minimum 5.9 and 5.8 0z/yd2 Geptextites. Our product is manufoctured with
mimimum 6.0 and 2.7 oz/yd2 nonwoven Geotextifes and it will stifl meet the peel and tensite
strength reguirerents in the specifications. Accordingly, an exception to the minimurm
geatextile weights has been requested.

Answer: We will allow these exceptions, provided that off of the other requirements of the
specifications are met by the GCL being submitted for bid.

Question: Aggregate suppliers cannot perform the testing required to qualify that their
materials will meet the project specifications in the time allolted for bidding. What con the
aggregate suppliers do to provide o reosonable quote for the aggregate moterials within the
Gypsum Stack and CCB Londfill footprints.

Answer: Adegquate bidding time was alletted for relatively quick permeability and gradation
testing, and these test results should be available. However, based on the time allotted for
bidding and the turn-around time needed to complete the longer tests necessary to certify
project specification compliance, we will allow aggregate suppliers to certify a unit price for
these materials based on the contingency that they will meet the following required
specifications:

ASTM D3042-03 Standard Test Method for Insoluble Residue in Carbonate Aggregates {15%
loss Max.)

Addendum #3-]

[ 130l 35500 Gy psu . SachsSpeeOyprom Savsgernent Facilmyidipees « Rev MAddendum 5 Clandications due



Na;504 Soundness 5 Cycle, lllingis Modified AASHTO T 104 {15% Loss Max.}
ASTM £ 1260 Standard Test Method for Potential Alkali Reactivity of Aggregates (Mortar-Bar
Method) (Less than 0.10% internal expansicns at 16 days after casting}

Additional question related to the overexcavation ond replocement of materials in the NE and
SW corners of the gypsum stack area:

Please clarify “The excavation shall be backfifled with suitable structurol backfilt”. How and
where will that backfill be paid for?

Answer: Please note that the bid form section for additional items to be paid on a unit cost
or time and material basis provides estimated quantities only. The bid form allows for
separate pricing for unsuitable sand soils that will need ta be excavated from the NE and 5W
corners of the gypsum stack areas and transported to stockpiles {estimated at 17,600 cy) and
for excavation and recompacticn of soil material suitable for reuse {estimated at 146,740 cy),
Based on these ESTIMATED volumes, the total ESTIMATED volume to be over-excavated from
the NE and 5W corners of the gypsum stack excavation is 164,340 cy {17,600 cy of which is
estimated to be unsuitable sand that needs ta be transported out of the excavation and
stackpiled). MNote again that we will be removing an unknown amount of sand from the
excavation. Shrinkage as a result of the compaction process may als¢ be a factor. Any
shortage of suitable backfill shall be obtained from the subsoil stockpiles. Backfilling the
excavation with Structural Fill te be obtained from stockpiles will be paid for at Time and
Material aor by the unit cost included on the bid form for "Backfill w/Structural Fill frem
Stockpila.”

Question: Can the test pad for the clay finer be constructed outside the footprint of the celf?
Answer: The test soil liner must be constructed within the footprint of the cell.

What end treatment is to be applied to the upstream ends of the 6" and 12" perforoted foterafs
shown on Sheet £180-C110-09 and detailed on sheet CI80-C110-12 for the CCB Landfill?

Answer: Cleanouts with threaded caps shall be installed at the termination points for the "
and 12" perforated laterals. Revised drawing #C180-C110-0% is attached indicating this detail.

Question: The new detoils for vaults on the siurry fines show 8" RFP being bolted into 8" Valves,
then o 10" HDPE pipes. The bolt potterns on the 10" pipe and 8" valve are not compatibie.
Please clarify.

Answer: An FRP spindle needs to be provided to go fram the 8" valve to the 10" HDPE pipe.
Revised drawing #C188-C102-28 is attached to show this configuration.

FINAL NOTE: THE BIDS ARE DUE MONDAY, 3/31/08. NO MORE QUESTIONS WILL BE
ACCEPTED PRIOR TO BIDDING. PLEASE INCLUDE ANY ADDITIGNAL ASSUMPTIONS AND
CLARIFICATIONS WITH YOUR BIDS.

Addendum #3-2
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VISION | -GENERAL REQUIREMENTS
Section 01010 - Summary of Work
ADDENDUM #1

PART 1. GENERAL

1.0

INTROGDUCTION

Al

Ciypsum Management Facility

The intent af this contraci is to provide the services of 2 General Contractor ta
construel Gypsum Management Facility, consisting of a lined Gypsum Stack and
Reeyele Pond for the disposal of gypsum at Ameren Energy Resources
Generating Company (AERG) Duck Creck Power Station’s Gypsum Management
Facility located near Canton, [llinois.

Excavation o approximately 5.4 1. above foundation grade. partial construction
of Recycle Pond perimeter berm, installation of a temporary stormwater outlet
ditch, a temiporary subsurface drainage system and the Recycle Pond pump station
pad with access road were completed under a prior contract as outlined in the
plans. Lxcavated material was stockpiled north and east of the excavation for use
in this contract.

CCB Landfill

The intent af this contract is to provide the services of a General Contraclor to
construct a CCR Landfill, consisting a base 3 ft. thick Compacted Clay Liner,
Cigosynthetic  Clay Liner (GCLL High Density  Polyethylene  (HDPE)
Geomembrane, CGeotextike Cushion Fabric and Leachate Collection System for the
permanent disposal of coal combustion by-products (CCI3) at the Ameren Energy
Resources Generating Company (AFRG) Duck Creck Power Station CCB
Landfill located near Canton, Illinois.

Excavation to approximately 6 in. above foundation grade, construction of
perimeter berm. installation of a permanent berm ditch outlet structure and a
temporary subsurlace drainage system werc completed under prior contract,
Cxcavated material was visually segregated during excavalion and stockpiled east
of the excavation for use in this contract,

g1ai0-1



2.0

2.0

DLSCRIPTION OF WORK

Gypsum Management Facility

The scope of work shall consist of furnishing all materials, equipment, tools, labor, and
incidemals necessary to perform the work as described below:

AL

Gypsum Stack - Foundation Preparation

.

2.

L]

Fxcavale areas indicaled on the plans to remove areas of underground
sand scams and backtill with structural sail backfill,

Locally excavate to the foundation grade as indicaled on the plans and
finish grade the portion of the cell w be covered by Compacted Clay
Liner.

Proot roll to identify unsuitable foundation soil materials.

As directed by the Owner's Representative, Excavate and replace
unsuitable toundation materials consisting of unknown pockels of peat.
sand. muck or other unsuitable materials with suitable structural hackfiil.
Installation of geotextile tabric for ground stabilization. as deemed
necessary by the owner's Representative, wili be installed on a time and
maivrials basis.

Ciypsum Stack - Compacted Clay Liner

I

Construct Test Soil Liner, as outlined Section 3.0 of the project
Canstruction Quality Assurance (CQA) Plan, included in Appendix 2, to
demonstrate construction procedures and equipment that will produce the
specilied permeability.

Obtain Foundation Grade Verification by Amerens Field Survevor prior 1o
constructing areas requiring Compacted Clay Liner, as outlined in Section
6.2 1g of the project Construction Quality Assurance Plan.

[nstall Compacted Clay Liner in accordance with the project specifications
using the compactive means demonstrated by the Test Soil Liner,

Gypsum Stack - Excavation and Backfill of Anchor Trench

kxcavate anchor trench.

Place initial treneh backfill afier installation of Geosvnthetic Clay Liner
(GCL) and High Density Puolycthylene (HDPE} Geomembrane by
geasynthetic liner Contracior,

Complete rrench backll afier installation of separation geotexule,

{iypsum Stack - Geosynthetic Clay Liner {GCL)

The Cieosynthetics Installer’s Representative shall jointly inspect the
surface of the Compacted Clay Liner with the Owner’s Representative

G1010-2
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before commencing  daily  work. The Geosvothetics Installer’s
Representative shall continuously observe the condition of the Compacted
Clay Liner during GCL placement and submit a Certificale ol Acceptance
i the daily report that ne GCL was placed over visibly defective
Compacted Clay Liner.

Furnish and install GCL on accepled Compacted Clay Liner. Provide re-
inforced GCL on the sideslopes and bottom of Gypsum Stack. Protect
GCL per the Manufacturer’s recommendations unti]l it s covered by
HDPE Geomenmbrane

Gypsum Stack 1igh Density Palyethylene {1 1DP)) Geomembrane (Lowcer Layer)

The Geosynthetics Installer’s Representative shall jeintly inspect the GCLL
with the Qwner’s Representative: continuously observe the condition of
the GCL during HDPE Geomembrane placement; and submit a Cestificate
of Acceptance in the daily report that no HDPE Geomembrane was placed
aver visibly defective GCL.

Furnish and install HDPE geomemebrane on accepted GUL. Provide
textured HDPE liner on the side slopes and boltom of the Gypsum Stack.
Protect HIDPE liner until it is covered by geolextile cushion labric.

The Geosyruhetics Installer shall perform non-destructive seam lesting al
frequencies specilied in Section 632 of the Construction Quality
Assurance Plan.  Provide samples for destruclive seam testing by the
Owner’s testing consultant. and repair sampled locations.

Ciypsum Stack - Geotextile Cushion Fabric

I

The Geosynihetics Installer’s Representative shall jointly inspect the
HDPE Geomembrane with the Owner's Representative: continucusly
observe the condition ol the HDPE Geomembrane during placement of the
peotextile cushion fabric; and submit a Certificate of Aecceptance in the
daily report that no geotexiile fabric was placed over visibly defective
HDPE Geomembrane.

Fumish and install geotextile cushion on accepted Geomembrane.

Furnish and install drainage layer material for ballast,

Gypsum Stack - HDPE Leachate Collection Piping

o= G B

Funish and install geotextile {abric lor coarse aggregate envelope.

Furnish and instai] initial lift of coarse agregate.

Furnish and install leachate collection piping as shown on the plans.
Fumish and install coarse aggregate along the pipe to provide lateral
stability.

The piping installer shall obtain concurrance with the  Owner’s
Representative that the piping installation meets the intended design
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requirements before placing remainder of coarse aggrepale and geotextile
envelope.

Gypsum Stack - Drainage Layer

]

2

Furnish and install granular material for drainage layer in accordance with
the project plans and specilications.

Obtain verilication by the Chwner’s Figld Survever that the minimum
required Drainage Layer thickness has been achicved.

Giypsum S1ack - Separation Fabric

[

The Cceosynthetics Installer’s Represcentauve shall jointly inspect the
Drainage Laver with the Cwner’s Representative: continuously observing
the condition of the surface of the Drainage Layer during placement of the
Gieotextile Separation Eabric; and submit a Certificate of Acceptance in
the daily report that ne geotextile fabric was placed over visibly defective
Drrainage Laver surface.

Furnish and install geotextile {abric on aceepted Drainage layer and
anchor geotextile tabric in anchor trench.

Gypsum Stack - Cushion Din

|

-2

Place Cushion Dirt to facilitate installation of the second HDPE
Geomembrane. The Contractor shall protect the underlaying Separation
I'abric per the project specifications.

Obtain verification by the Owner's Field Surveyor that the minimum
required Cushion Dirt thickness bas been achicved.

Gypsum Stack High Density Potyethylene (J1DP1} Geomembrane {Upper Layer)

The Ceosynthetics Installer’s Representative shall jointly inspect the
surface of the Cushion Dirt with the Owner’s Representative before
commencing daily work. ‘The Geosynthetics Installer’s Representative
shall continuously obscrve the condition of the Cushion 1irt during HDPL
Gieomembrane placement and submit a Certificate of Acceptance in the
daily report that no HIMWPE Geomembrane was placed over wvisibly
defective Cushion Dirt.

Furnish and install HDPE Geomembrane on approved Cushion Dirt,
Provide textured HDPE Geomemibwane on cell side slopes and bottom of
cell. Protect HDPE Geomembrane wnhil it is initially covered by gypsum
waste material,

The Geosyathetics Installer shall perfonn non-destructive seam testing at
frequencies specified in Section 6.3.2 of the Construction Quality
Assurance Plan.  Provide samples for destructive scam testing by the
Owner's testing consultant, and repair sampled locations.
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Gypsutn Stack - HDPE Process Water Recovery System

ls Furnish and install HDPE Process Water Collection System. as shown on
the plans.
2 ‘The piping installer shall obtain concurrance with the COwner's

Representative that the piping installation meets the intended design
requirements before covering Lhe piping with aggregate and filter fabric as
shown an the plan.

Gypsum Stack - Miscellancous Farthwork

1, Provide access ramp Lo perimeter berm of cell.

Gypsum Sluice Piping

1 Connect to existing piping and install new Gypsum Sluice Piping, fittings
and valves for the Gvpsum Stack.

Gypsum Stack - Subdrainage System
l. Abandon existing subdrainage system, and remove vent pipes. vertical
drains and inlet siructures as specified in Section 02140 — Surface Water

Management.

Ciypsum Stack - Erosion Control

2. Maintain previously installed temporary erosion control systems during
the lile of the contract.
3 Seed and mulch all expased soil surfaces.

Recyele Pond - Earthwork

1. Strip topsoil from areas of the proposed excavation and proposed
compacted berms.

2. Fxcavate the recyele pond 1o the lines and grades shown on the plans.
3. Proot roll stripped/excavated arcas to expese unsuitable matenials.
4, Remove and replace unsuitable foundation material and/or  install

geotextile fabric for ground stabilization as directed by the Owner's
Representative.  Work required to correct unsuilable foundation material
will be paid by the Owner on a Time and Materials Basis.

Construct Recycle Pond Embankinents, Process Water Transter Channel
and Emcrgency Spillway to the line and grades shown on the plans.

=1
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R Recycle Pond — Toe Drain

1 Fumish and install agprewsate materials and filter fabric at the outside toe
at the recyele pond dam as shown on the plans.

5. Recyele Pond - Excavation and Backiill of Anchor Trench

1. Cxcavale anchor trench.
2. Backfill trench afier installaion of 1ligh Density Polvethyiene (HDPE}
Geomcembrane by Geosynthetics Instalier.

T. Recyele Pond - HDPE Geomembrane

l. The Geosynthetics installer’s Representative shall jointly inspect the
surlace  of the recycle pond foundation soils with the Owner's
Representative before commencing daily work.  The Geosynthetics
Installer’s Representative shall continuously ubserve the condition of the
foundation soils during HDPE Geomembrance placement and submit a
Certificate of Acceptance n the daily report that no HDPE Geomembrane
was placed over visibly defective foundation soil.

2. Fumish and install [HIDPE Geomembrane on approved foundation soil,
Provide textured HDPE Geomembrane on recyele pond side slopes and
hottam. Anchur in the excavated anchor trench and backIill in accordance
wilh the project specifications.

3 The Gieosynthetics Installer shall perform non-destructive scam testing at
frequencics specified in Section 6.3.2 of (he Construction Quality
Assurance Plan. Provide samples for destructive seam testing by the
Orwner's testing consultant, and repair sampled locations,

L Recyele Pond - Water Transfer Structures
I Fumish, fabricate, and install all materials and aggregate necessary (o
construct the Process Water Contral Structure, Process Water Transfer

Channel, Recycle Pond Umergeney Spillway/Riprap Stilling Basin, and
Side Slope Decant Pipe/Riprap Basin as shown on the plans.

—— The Contractor shall furpish—and tnstall 2 Construetion Eiekl Office for the

Oamers—hse—in--accordance withthe Specifications—of Appendin—4 ol thess
specHications—
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2.02

{CB Landfill

AL

Foundation Preparation:

Ted

Remove top 6" of soil from the existing excavation and steckpile in an
area designated on the Plans.

Finish grade the portion of the cell to be covered by Compacted Clay
Liner.

Proot roll to expose any unsuitable foundation materials..

Remove and replace unsuitable foundation material and/or  install
peotextile fabric for ground stabilization as directed by the Owner's
Representative.

Compacied Clay Liner

I

Construct Test Soil Liner, as outlined Section 5.0 of the project
Construction Quality Assurance (CQA)Y Plan. included in Appendix 2, to
demonstrate construction procedures and equipment that will produce the
specified pecrmeability.

Obtain Foundation Grade Verification by Amerens Field Surveyor prior to
constructing arcas requiring Compacted Clay Liner, as outlined in Section
6.2.1a of the project Construction Quality Assurance Plan,

Install Compacted Clay Liner in accordance with the project specifications
using the compactive means demonstrated by the Test Soi] Liner.

Excavation and Back{ill of Anchor Trench:

[

IFxcavate anchor trench.

Place initial trench backfll afier installation of GCI. and HDPE
geamembrane by geosynthetic liner contractor,

Complete trench backiill after instailation of separalion geotextile,

Geosynthetic Clay Liner (GCL}Y

1

The Geosynthetics Installer’s Representative shall jointly inspect the
surface of the Compacied Clay Liner with the Owner’s Representative
before commencing  daily  work. The Geosynthetics Installer’s
Representative shall continuously observe the condition of the Compacted
Clay l.iner during GCL placement and submit a Certilicale of Acceptance
in the daily repmt that no GCL was placed over visibly defoctive
Compacted Clay Liner,

Furnish and install GCL on accepted Compacted Clay Liner. Provide re-
inforced GCL on the sideslopes and bottom of the cell. Protect GCI. per
the Manufacturer's rccommendations until it is covered by HDPE
Creomembranc
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High Density Polvethylene (HDPL) Geomembrane (Lower Layer)

I

g

The Geosynthelics Installer’s Representative shall jointly inspect the GCI.
with the (rwner's Representative: continuously observe the condition of
the GCL during HDPE Geomembrane placement: and submit a Certificate
of Acceptance in the daily repert that no HDPE Geomembrane was placed
over visibly defective GCL.

Furnish and install HDPE Geamemebrane on accepled GCL.  Provide
textured HDPE Geomembrane on cell side slopes and smooth |IDPE
Geomembrane on botlom of the cell.  Protect FIXPE liner until it is
covered by geotextile cushion tahric.

The Geosynthetics Installer shall perform non-destructive seam testing at
frequencies specified in Section 6.3.2 of the Construction Quality
Assurance Plan.  Provide samples for destructive seam testing by the
Owner's testing consultant, and repair samnled locations.

Cieatextile Cushion Fabric:

The Geosynthetics Instalier’s Representative shall jointly inspect the
HDPl: Geeniembrane with the Owner’'s Hepresemative, continuously
observe the condition of the HDPLE Geomembrane during placement of the
geolextile cushion fabric: and submit a Certificate of Acceptance in the
daily report that no gectextile fabric was placed over wisibly defective
HDPE Geomembrane.

Install geotextile cushion on accepted Geomembrane,

Install drainage layer material Tor hallast,

HDPE Leachale Collection Piping:

I
P
3

=

Place gentextile fabric for coarse aggrepate envelope.

Place initial ift of Coarse Aggregale Bedding,

Furnish and install HDPE leachate Collection Piping on Coarse
Agrregale bedding.

Place coarse aggregate along the pipe to provide lateral stability.

The piping mstaller shalt obtain  concurrance with the  Owner's
Representative that the piping installation meets the intended design
requirements before covering the piping with remainder of coarse
aggregate and prolextile envelope as shown on the plans.

Drainage Layer and Separation Berm:

1.

Place granular material for separation berm and drainage layer.
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Scparation Fabric:

1. Install geotextile fabric on accepted drainage laver and anchor geotextile
tabric in anchor lrench.

Haul Read
5
1. Funish materials and construct Haul Road to the top of the CCB Landtill,

Miscellancous Earthwork:

I Provide construction access ramp to bottom of cell,
2. Place gencral fill to form in-board side of berm ditch,

Construct and maintain tempotary eresion control systems during the life of the
contract,. Remowve and dispose of tempuorary eresion control items when no longer
required. Seed and muleh all remaining dislurbed soil surtaces.

3.0 OWNER AND MANUFACTURER'S DRAWINGS

3 Provided By Ameren Encrgy Resources Generating

A,

I lard-Copy Drawings

The following drawings are intended to indicate the scope ol the work to be done
and details necessary for the installation of ilems sct forth in this specification.
and are part of this specification. These drawings in peneral are 1o scale. but
dimensions shall always be followed and drawings are not to be scaled. In case of
crrors or discrepancics, the Owner’s Representative shall be consulted for the
adjustment of all complications arising theretrom. The Owner’s Representative’s
decisions shall be final.

AERG
DRAWING NO. SHCELET TITLE
C180-C102-01 Title & Index
C130-C102-02 Cieneral Notes
C180-C102-03 Site Plan
C180-C102-04 Existing Site Conditions
C180-C102-04A Existing Subsurtace Drainage Profiles
C180-C102-05 Existing Subsurface & Vertical Drain Details
C180-C102-06 Existing Subsurface Drainage Detmls
C180-C102-07 Existing Grading Plan
C180-C102-08 Gypsum Stack-l'oundation Grade
C180-C102-09 Ciypsum Stack-Top of Clay Layer
CI80-C102-10 Gypsum Stack- Leak Detection/Leachate Collection
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AERG

DRAWING NO.

CL80-C102-11

C180-C102-12
C180-C102-13
CIR0-C1102-14
C180-C102-15
C180-C102-16
CI180-C102-17
ClLE-Cl02-18
Cl3a-Clo2-19
C130-C102-20
ClE0-C102-21
Cl13n-C1o2-22
CI130-Cl02-23
Cl30-C102-24
CLl8G-C102-25
C180-C102-26

ALRG

CRAWING N,

C180-C110-01
C180-C110-02
C180-C110-03
C180-C110-04
Ci80-C110-05
CI80-C110-06
CI80-C110-07
CI80-C110-08
C180-C110-09

CI80-C110-10
CI80-CHIO-1]
C1RO-C110-12
C180-CL10-13
C180-C110-14
CLBO-CI10-15
CIRO-CL10-16

e
CL30=-C110=17

SHEET TITLE
Recovery System (LINLCRS}Y Drainage Laver Cirade
Process Waler Recovery System (PWRS) - Ring
Drain System Cushion Dirt Layer Grade
PWRS-Ring Drain Details
PWRES-Ring Drain Details
LD/LCRS Sections & Details
Recycle Pond Plan
Recycle Pond Details
Recyele Pond Details
Access Road and Pump Station Site Plan
Access Road Vertical Alipniments
Crosion Control Plan
Erosion Conirol Detaiis
Groundwater Monitoring & Boring Plan
Geological Cross Sectinns
Geological Cross Sections
Cieological Cross Sections
Ceolozical Cross Sections

SHEEY TITLI:
Title and Tndex
Cicneral Motes
Site Plan
Foundation Grade Plan
Foundaticn Grade Control Data
Base Grade Plan
Basc Grade Control Data
Cieomembrane Pancl Layoum
Drainage Layer Grade Plan & Leachate Collection
Fiping
Drainage (irade Control Data
Typical Sections and Details
Leachate Coliection Details
Typical Cross Sections
Separation Berm Details
Exist. Sub-Urain Plan & Details
Landfilt Hawl Road

Boring Well and Scetion Locations
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3.2

ALRG

DRAWING NO, SHLELET TTTLE
C180-C1IG-18 Geologic Cross Sections A and B
Ci80-Cl10-19 Geologic Cross Sections C, D, and E
C180-C110-20 Geologic Cross Sections F to K

B. Elcctronic Files

The following clectronic files are provided solely fer the convenience of the
bidder andfor Contractor and are subject to the terms and conditions stipulated in
the Disclaimer wext included with the clectronic files.

] Drawings listed above in PDF {timat.

2. TIN files of the existing and proposed ground surfaces.
3 13id Forms,

4 Disclaimer text.

In the event of a contlict between the hard-copy documents and the electromic
files, the hard-copy documents shall govern.

Provided by the Contractor

The Contractor shall submit 1o the Owner's Representative, with such promptness as to
cause no delay in the performance ol the work, {our copies of shop drawings. product
data sheets. etc.. as required by these specifications. No purchasing, fabrication, ercction,
processing, ar shipping of the alorementioned materials may begin until the required
documentation has been reviewed by the Owner.

''hree copies of data required o be submitted o the Owner's Representative shall be
inrwarded to each of the lollowing:

Ameren Energy Resources Generating
Dave Boyce

Duck Creek Power Station

17751 North CILCO Road

Canton, [linois 61520

Hanson Professional Services Ine
Steven Bishoft

1525 Sputh Sixth Street
Springfield, Nlinois 62703-1886

Data sheets and shop drawings shall be reviewed and returned to the Contractor within

ten (10} working days after receipt. Approval is for general design leatures only and will
not relieve the Contractor of responsibility for proper quantities. adequacy of details, and
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coordination with other wades. Deviation from Contract Documents are not approved
unless specitically requested in writing by the Contractor and approved in writing by the
Chwner.

should field changes be required, such changes shall be prompily documented by the
Contractor and subnutted to the Owner in the form of as-built drawings.  The field
change order process is included in Appendix 1.

4.0 MATERIALS AND EQUIPMENT SUPPLIED BY THE OWNER

The materials and equipment that are to be furnished by the QOwner are listed in the
schedule beolow,

ITEM SHIPPING DAL LOCATION
) } Rei : c ] . )
G E,g !!: St-Landi] !
. B 5 e . . .
- BEres i o ]
) ..g _
d El 7 n . . e ) ” )
. S . I
oty Staek)
Wf - m‘ . A i M
" Lo |
CutlectionRinine (LD
e
Note: Per Addendum #1, none of the above [isted aggregates will be supplied by the

HREF

50  MATERIALS AND EQUIPMENT FURNISHEDR BY THE CONTRACTOR
All materials, equipment, tools, and any incidental ilems necessary 1o complete each

partion of the work described herein and/or shawn on the drawings shall be furnished by
the Contractlor.
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6.0

7.0

UTILITICS. FACILITIES, AND MISCELLANLOUS

The following utilities, facilities, etc., shall be provided as indicated,

A

G,

ltem Provided By
Telephone Service for Use ol Contractor

Construclion Forces

Sanitary Facilities Contractor
Dirinking Water Contractor
Construction Water (ontractor
Clectric Service lor Contractor’s Use Conlraclor
Construction Office and Storage Contractor

Facilities for Contractor’'s Usc

Copstruction of Gravel Haul Roads and Contractor
Parking Area for Construction Forces

Submiit with the bid documents a general layout of temporary facilitics required for the
Contractor’s operations, such as haul roads, parking areas, temporary drainage facilities,
Conlractar’s construction field office and storage facilitics, electric service, telephone
service, slaging and lavdown arcus, clc.

SCHEDULL

The Contractor shall be required to fumish the Owner’s Representative with a complete
schedule of the Work to be performed under this contract broken down by major activity.

The schedule shall include the Contractor's estimale ol man-days required for each
aclivity, and shall show precedent relationships between aclivities. The schedule shall be
included as part of the bid package presented by the Contractor. The schedule shall
cormply with the dates and goidelings lisied below:

A

The required start date of this contract 1s upon receipt of Purchase Order. The
Purchase Order is expected 1o be issued within twao (2) weeks of the bid due date.

The required finish date of this for the Gypsum Management Facility Contract s
September 30, 2008, The requited finish date for the CCB Land{ill Contract is
December 31, 2008 for the Scope of Work 1ncuded in Bid Forms A & C.
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[

The level of detail in each schedule shall be sulficient to permit the Owner o
menitor the Contractor's performance relative to the specified puidelines. The
required level of detail will be discussed at the pre-bid meeting.

‘The Contractor shall subumit a daily consiruction report and shall furnish schedule
status reports at weekly progress meetings until the work is completed.  The
schedule status reports shall indicate by activity the scheduled percent of
completion as shown on the ariginal schedule. the actual pereent completion as of
the date of the report. and the number of man-days expended on the project to
date.

[ at any time during this Cortract. when the Contractor's actual progress. in the opinion
of the Owner. is such that the completion dates of the work will not be met, the
Contracter shall participate in a re-evaluation ol the remaining work.

If, as a result of this re-evaluation of the remaining work. it is determined by the Owner
that the completion date will noe be met. the Owner retains the right 1o direct the
Caontractor 1o accelerate the construction program. 1t shall be the responsibility of the
Contractor to initiate and comply with such comective action as required or directed,

At the time of the award of this comract. scheduling requirements wilt be discussed in
detail by all interested parties.

CONSTRUCTION QUALITY CONTROL ASSURANCE

A

Conslruction Quality Assurance Plan

A Consttuction Quality Assurance (COQAY Plan has been developed for this
project to ensure compliance with the all applicable permil requirements. A copy
of this plan is ingluded in Appendix 2. The testing requirements and trequeney of
this plan will sovern in instances which there may be discrepancics between the
CQA Plan and these specifications.

Testing and [nspections:

I The Contractor is responsible for construction quality control lesting,
sampling, and mspections to ensure that the materials and workmanship
comply with the plans and specitications.  The Contractor shall submit
results of construction quality contro] testing.  The Comractor shall
visually inspect underlying surfaces on a continuous basis immediately
ahead of placement of geosynthetics and geotextile and shall certify in the
daily repart that no material was placed over visibly defective substrate.

2 The Contractor is responsible for non-destructive testing  of  all
Geomembrane seams and {or providing samples for prequalificalion
material testing and destructive scam lesting as directed by the Owner's
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8.0

Representative.  The minimum sampling frequencies are specified in
Appendix 2.

X Except as specified above, Construction Quality Assurance {CQA) testing.
sampling, and inspections to verily compliance with the plans and
specifications are the respensibility of the Owner, The CQA sampling and
testing requirements are summarized in Appendix 2. The Contractor shall
coordinate and cooperate with the Owner’s materials testing consultant to
provide samples and accommodate testing activities at no additional cost
10 the Owner.

Construction Surveying

Construction surveying for layout and grading control shall be the respansihility
of the Contractor. Finished grades will be surveyed by the Owner's surveyer o
verify that the finished grade is within 0.1 1. of plan grade.

COQA Surveys w cortify material thickness, leachate piping and dilch grades are
the responsibility of the Owner, CQA Surveying requirements are summarized in
Appendix 2.

COORDINATION WITIHH OTHERS

This Contractor will work in close harmony with other Contractors or AERG personncl
who may be employed at this site. In the event of differences of opinien regarding
scheduling of work, the decision of the Owner will be final and binding.

The lollowing construction activitics are anticipated within the landfil] facility boundary
during this contract:

AL

-

3.

Loading and Hauling of coal combustion by-product 10 the sile by AERG
personnel or Contractor.

Loading and Hauling ol watcr for dust contol operations en AERG property.
Loading and hauling stockpiled excavated matenial from the stockpile south of
East McKinley Road by Fulton Ceunty Highway Department Contraclor and by

Ameren personne] or conlractor.

Monitoring, remeving, and disposing of leachate by Ameren’s CCR disposal
facility operator.
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10.0  SAFETY AND SITE SECURITY

The Contractor will comply with salely and security requirements stipulated in the
General Conditions and Supplemental General Conditions,

A Although the Ameren Energy Resources Generating property is generally fenced
and patrolled by Ameren Cnergy Resources Generating security, the site should
not be considered secure.

1. A Security Check-In Station will be provided by AERG for the duration of the
construction project at the entrance on Mckinley Road.

13 Contractor personnet will be required o attend a 2-hour site-specific safoty
orientation conducted by the Owner,

. Contractor personnel will be required to submil (o » ten (18 panel drug test 1o be
pecfinmed and provided by AERG.

I3, A capy of the Contractor’s Field Construction Salety Program shall be submitted
with the Contractor's bid package.

k. The Contractor shall have a designated Satety Supervisor on site whenever
construction work is being performed.

LD DUST CONTROLL

The Contractor shall be responsible for contralling dust and air-borne dirt generated by
construction activities. st shall be conwolled by applving water 10 exposed surtaces,
particularly surtaces on which construction vehicles rravel, Water from the Duck Creek
Reservoir 15 unsuitable. A pond nocth and cast of the proposed CUB Landhill is
designated at the only water source available for use by the Contractor,

No chemical dust suppressants shall be permitted unless approved in writing by the
Owner's Representative.  Dust control measures shall be readily available for
implementation whenever the Contractor or the Owner’s Representative deems that that
dust control (s needed. The cost of dust contral shall be included in the contract Tump
SUNL price,

PART 2. FRODUCTS

Mo products used.
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PART 3. EXECUTION

1.0 The Contractor shall be responsible for inspecting the site to note any and all conditions
that may affect the work under the contract. The Centractor shall satisfy himself as to the
nature, extent and location of the work: the conliguration of the ground; the equipment
and facilities needed for construction; the general and local conditions of the area: and all
other factors and condilions which can, in any way, atfect the work under the contract.
Aav failure by the Contractor to do so will not relieve him from responsibility for
successfully pertorming the work without additional expense to the Owner.

20  The Contractor is specificatly advised of the presence of overhcad power lines that
traverse the project work area.

ENLD OF SECTION (1010
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01010-17



DIVISIONT1-GENERAL REQUIREMENTS
Secton 01356 — Storm Water Pollution Prevention

Measures
PART 1. GENERAL
.01  DESCRIPTION
A This section pertains to the construciton and maintenance of existing and
proposed lemporary ernsion control systems to contrel crosion and sediment
damage to adjacent propertivs and water resources,
1.02  RELATCD SECTIONS
The following sections contain items which are related 1o the waork in this section:
02936 - Tapsoil. Seeding, and Mulching.
.83 RLEFERCENCES
The Tollowinge reference, or cited portions thereaf, governs the work:
IHlincis Department of Transportation {IDOT): Standard Specifications for Road
and Bridge Construction, adopted January 1, 2007,
04 SUBMITTALS

A Submittals shall fellow the provisions of Section 01016,

B. Preconstruction Submittals: A storm waler best managemoent practices (BMP)
plan shali be submitied that includes the {ollowing items:

l. Inspection and record-keeping procedures; and
2, Maintenance procedures for erosion controls.

PART 2. PRODUCTS

2.01

ERGSION CONTROL SYSTEMS

Materials for erosion control systems shall be in accurdance with Article 280.02
af the IDOT Standard $pecifications.
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PART 3. EXECUTION

3.0

3.02

3.03

3.04

EXAMINATION

The site shall be examined to determine the condition existing temporary erosion
controls systens installed under a prier contract and the extent of new wark
required.

PRECONSTRUCTION JOBSITE INSPLECTHIN

A

The person who shall be at the jobsite during construction and who shall be
responsible for insuring that erosion control work is completed in a timely manner
shail be identified at the preconstruction meeting.

A jobsite inspection shall be conducted with the Owner’s Representative to
review and designate the locations and types of erosion protection to be placed.
The inspection shall be scheduled at the preconstruction conference and carried
out on the job site belore beginning any wark that will disturb existing drainage or
potentially create erodible conditions,

CONSTRUCTION

i

‘Temporary erosion contral systems shall be constructed in accordance with IDOT
Stundard 230001 and Adicle 280.04 of the Ntandard Specilications and as
dirccted by the Owner's Representative. Erosion contro] devices shall be in place
and approved by the Owner's Representative prior o beginning other work.

Incorporate permanent erosion control leatures inte the project at the earliest
practicable time 10 minimize the need for temporary erosion controls.

MAINTENANCE

Al

I3

‘Temporary erosion control systems shall be maintained in accordance with Article
280.05 of the Standard Specilications, except that measurcment and payment
provisions shall not apply.

Temporary erosion control systems for unprotected disturbed arcas shall be
cleaned of (rapped sediment and repaired immediately prior to project close out.

Temporary seeding shall be applicd 1o all disturbed areas except the gypsum stack
excavation and the future fill and topsoil stockpiles.
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305 RCEMOVAL AND DISPOSAL

All temporary erosion control system shall be left in place by the Contractor for
future construction operations at both facilities.

END QF SECTION 01356

T3 jobe03 50 LDy prom Stack S poeshiiypsum Menagoment FacihinS pecs - Kew (01336 5o Waler Pallulion Mrovenbon Measares dac
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DIVISION 2 - SITE WORK
Section 02010 - Subsurtace Investigation

PART 1. GENERAL

.01  DCSCRIPTION

Logs of borings and laboratory soil test data.

PART 2. PRODLCTS

No products used.

PART 3. EXECUTION

301 TEST BORINGS

A. Test borings were taken at the locations shown on the drawings. Copies of boring
logs. along with soil test data on soil samples recovered from the borings are
included in Appendix 3.

B. Data on indicated subsurlzee conditions are not intended as representations or
warrants of continuity of such conditions between soil borings. 1L is expressly
understood that (he Owner will not be responsible for interpretations or
conclusions drawn therelrom by the Contractor. Dala arc made available lor the
convenience ol the Contractor.

C Additional test borings and other exploratory operations may be made by the
Contractor at no additional cost W the Owner, provided such operations arc
approved by the Owner’s Represeniative.

3.02  SITE OBSERVATIONS
B. Grypsum Management Facility (Gypsum Stack & Recycle Pond)

f The Gypsum Stack has been excavated o loundation grade on the
sideslopes, and 1o within approximately 3.4 of foundation grade at the
hottom of the cell. The remaining 5.4 feet of material will be utilized to
construct the 3 foat thick clay layer. A drainage channel was cut from the
southwest floor of the excavation te allow adequate surface water
drainage.  During the pre-bid meeting, Contractors will be  pgiven
apportunily to view the excavation and resulting stockpiles, and to observe
the in-situ canditians at the {ime of the mecting,
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2. The carthwork for the recycle pond pump station pad and access road, as
well as sections of the recvele pond perimeter berm have been constructed
to finish grade. During the pre-bid mecting, Contractors will be given the
oppartunity to view the in-situ conditions at the time of the meeting,

Al CCB landfill
l. The CCB Landfill has been excavaled t within 6 in. of foundation grade.
During the pre-bid meeting, Contractors will be given opportunity 1o view

the excavation and chserve the in-situ conditions near foundation grade at
the time of the mecting,

END OF SECTION 02010

Pyl 3ssu T paam StackiSpee sy pam Mamgement il Smecs « Ko ISE0_suhsurfice Investipation doc
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DIVISION 2 - SITEWORK

Rection 02100 - Site Preparation
ADDENDUM #1

PART 1. GENERAL

1.01

1.02

DESCRIPTION

This section pertains to stripping of topsoil and vegetation from arcas of the site that are
to be excavated.

RELATED SECTIONS

Ma related sections.

PART 2. PRODUCTS

No products used.

PART 3. EXECUTION

3.01

302

CXAMINATION

The Contractor shall examine the site to determine the extent of work required, as well as
the extent of previously stripped topsail completed under a previous contract.

SITE PREFARATION - STRIPPING

A

B.

The Gypsum Stack and portions of the Recyele Pond grading limits have been
previcusly stripped under a separate contract as shown on the plans.  Any
remaining vegetation and topsoil encountered within the Gypsum Stack and
Recycle Pond grading limits required to complete the work in this contract shall

be stripped, %ﬁﬁl—ﬁlﬁ“—hﬂ—h&pkﬂt&hﬂﬁd{fﬁ—ﬂ#—ﬂ“%ﬁfﬁ—mm_m
T L T e L L B e S s
Steockpiles shall -betocaiedasindicstedonthe-drawings—oras—directed-bythe
CrarersRepresentative:  Topsail remaved by stripping shall not be stochpiled;
and shall be deposited completely _ax_described in section 3.02-C of this

SE(?CI.'. fcaition.

The top 6 of the existing excavation area of the CCB Landfill-Cell 1 within the
CCDB Landfill shall be removed and stockpiled per Specification Section (2200
Earthwork.

Stripped Topsoil shall be used to 111l depressions east of the Gypsum Management
Facility as shown in the Plans.

02 100-1



303 DISPOSAL

A All materials resulting from site preparation operations shall be stockpiled in the
designated spoil area. Contractor shall obey all laws and regulations when
disposing of the materials.

END OF SECTION 02100

D03 o053 5501 Cypsum Slack s presilaypaum Management FacilingtSpecs - Rev PSO21N Site Preparafion dog
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DIVISION 2 - SITE WORK
Sectivn 02140 — Surface Water Management

PART 1. CENERAL

101

1.02

DESCRIPTION (- WORK

Contro] of surface water caused by precipilation and abandonment of existing subsurface
drainage facilities within the construction limits of the Ciypsum Management CCB
J.andfill shall be considered as part of the work under this specification.

A The wark to be completed by the Contractor includes, butl is not necessarly
limited to, the following:

|

Maintenance of existing Erosion and Sedimentation Coentrol Measures
according to Section 01356; and

2. IYewalering excavations from water caused by precipitation.
3 Abandonment of the existing subdrainage systems,
B. The Contracior shall be responsible for providing all matenals, equipment. labor,

and scrvices necessary [or care of waler and erosion control and abandonment of
the existing subsurface dewatering systems al the end of the Contract.

FEXISTING FACILITIES

A Gypsum Management Facility

An existing ditch at the south end of the existing excavation provides
gravity outlet for the excavation to 5.4 teel above the foundation grade.

An existing subdrainage system provides limiled control of groundwater
migration into the excavation. The subdrainage system outlets by gravity
flow to an exisling ditch approximately 0.3 mile south of the existing
excavation.

B. CCB Landfill Facility

An existing ditch ar the southeast corner of the existing excavation
provides gravity outlet for the excavation to foundation grade.

An existing subdrainage system provides limited control of groundwater
nligration inle the excavation. The subdrainage system outlets by gravity
flow to an existing channel approximately 0.2 mile east of the existing
execavation.
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1,03 REQUIREMENTS
B, ‘The dCencral Confractor shall employ standard surface water management
practices 1o prevent the ponding of stormwater runofl andfor erosion ol existing
and proposed carth surfaces, us reguired to complete the work.
1.04 RELATED SECTIDNS
The following sections contain items which arc related te the work in this section:
1. 0] 336 — Storm Water Pollution Frevention Measures
2. 02010 - Subsurlace nvestigalion
3. 02200 - Farthwork

PART 2, PRODUCTS

200 MATCRIALS
AL Materials and equipment for surface water management shall be reviewed by the
Owner's Representative for compatibility with fulure construction and aperation

of the facility.

PART 3. EXECUTION

301 SURFACE WATER MANAGEMENT
A The Contractor shall be responsible for providing all facilities required w divert,
colleet. control, and remoeve water caused by precipiration Irom all construction
work areas and excavations,

B. Drainage leatures shall have sutficient capagity to avoid Nooding of work areas.

C. [Jrainage features shall be so amanged and altered. as required 1o avoid
depradation of the Ainal excavated surface(s).

D. The Coniractor shall utilize all necessary erosion and sedimem contral measures
according 10 Scetion 01356 to avoid construction-related sedimentation of

cxisting and propescd facilities.

302 WATER DISPOSAL

A Dispose of water removed from the excavations in such 2 manner as:
I Will not endanger portions of work under construetion or completed,
2. Will cause no inconvenience o Owaer or to others working near site.
3. Will comply with the stipulations of Section 01356,
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303

1.04

306

4. Will control runelt. The Contractor shall be responsible for control of
runofl in all work areas, including, but net limited to: e¢xcavalions, access
roads. parking arcas, stockpile, laydown, and staging arcas. The
Contractor shall provide. operale, and maintain all ditches, basins, sumps,
culverts, site grading, and pumping facilities to divert, collect, and remove
all water from the work areas.  All water shall be removed frem the
immediate work areas and shall be disposed of in accordance with Section
01356

B. Cxisting site drainage lcatures or proposed subdrainage system may be used for
water disposal.

DAMAGES

A Immediately repair damages to adjacent facibitics caused by the surface water
management facilities, as constructed by the Contractor.

REMOWAL OF STORMWATER MANAGEMENT SYSTEMS INSTALLELY BY
CONTRACTOR

A Remove and backfill temporary sumps. ditches. trenches. ele. according to
Section 02304, as required by the Owner.

CORRECTIVE ACTIHON

Work shall be performed as necessary for reinstatement of foundation sail and damaged
structure resulting from such inadequacy or failure by Contractor e control surface
water, at no additional cost 1o Owner.

ABANDONMENT OF EXISTING SUBDRAINAGE SYSTLEMS

Concurrence shall be obtained from Owner betore discontinuing operation vt subdrainage
syslen.

The General Contractor shall maintain the existing subdrainage systems during
construction ol the Gypsum Management and CCB Landfill Facilities.

Prior to construetion of the Compacted Clay Liner at the Gypsum Management Facility,
all vertical drains consisting ol a peotexstile fabric encased pea gravel envelope shall be
removed. The pea gravel shall be stockpiled and the geotextile Fabric shall be removed
and disposed of in a legal manner. Subdrainage piping damaged during removal of the
vertical drains shall be repaired with equal material incidental (o the work. An existing
drainage structure consisting of 24” diameter reinforced concrete pipes with a ditch grate
shall be removed. The concrete pipes shall be disposed of in a legal manner and the ditch
grate shall be salvaged per the direction of Owner’s Representative
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Upen completion of the construciion of either facility, that facility's existing subdrainage
system within the lined pertion of the cell shall be abandoned as follows:

| At each subdrainage vent pipe niser location, a mixture of high solids
bentonite grout shall be pumped inte the subdrainage piping 1o completely
seal the system. The high solids bentonite grout shall be CETCO Volelay
Girout or an approved equal that is NSF/ANSI Standard 60 certified. The
grout shall be mixed according 10 the manufaclurer’s specifications for
this application to provide a low permeability seal less than 1x107 em/sec.

2. Cut the vent pipe risers 36 inches below with the ground surface. Fill the
remaining vent piping with concrete as shown on the plans,
kT Remove completely the existing conerete inlel at the southeast quadrant ol

the gypsum stack cxcavation and dispose of in a legal manner. The grate
will be salvaged and stored at the direction of the owner.

4, Remove completely the vent pipe protective bollards and dispose of in a
legzal manner.

END OF SECTION 02140
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DIVISION 2 = SITEWORK
Section 02200 — Earthwork
ADDENDUM #1

PART 1. GENERAL

1.01

1462

1.03

1.4

DESCRIPTION

This seetion pertains to excavation, fill, and backfill required for foundation preparation,
construction of Compacted Clay Liners. anchor trench construction, miscellaneous site
grading, berm construction.

RELATED SECTIONS

A The {ollowing sections contain items which are related 10 the work in this section:
I (41356 — Siorm Waier Pollution Prevention Measures
2 021400 - Site Preparation
3 02140 — Surlace Water Management
4. 02373 — Geutexntiles
3 (2936 - Topsoil, Seeding. and Mulching
REFERENCLE

The following references. or cited portions thereof, govern the work:

1. Ilinois Department of Transportation (IDYT): Standard Specifications for
Road and Bridpe Construction, adopted January 1. 2007
2 Department of Sustainable Natoral Resources, Soil Survey Standard ‘Test

bMethod. Unified Soil Classificalion System: Field Method (USCS).

MEASUREMENT AND PAYMENT

A

1.

The Contractor shall be responsible for estimating the extent of excavation and fill
required 1o complete the work, including, but not limited to. cxcavation lo
required elevations; Joading, transporting, placing. and compacling the
Compacied Clay Liners; cxcavation and backlill of anchor trench; and
miscellaneous site grading, including berm construction.  The Contractor shall
include the dollar amount associated with all eanthwork in his Lump Sum Bid
amount,

Removal and replacement of unsuitable foundation material (including
underground sand channel materials} and subgrade stabilization measures dirceted
by the Owner's Representative will be paid for on a time and material basis.
Payment guantities will be hased volume of excavation, determined from field
surveys by the Owner’s Field Surveyor.
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1.05

.06

1.07

.08

FARTHWORK COMPLETED UNDLER PRIOR CONTRACT

Ciypsum Management Facility

I

=

The gypsum stack has been excavated o approximately 5.4 ft. above
foundation grade across the bottom ol the cell.

Excavated subsoil material was stockpiled north and east into short term
and long term subsoil stockpiles as shown on the plans. Steipped Topsoil
was stackpiled separately.

The F5-000—vard subsoil stockpile cast of the Gypsum Stack shall be
completely depleted under this contract.  Schedule and ttiming shall be
determined by ihe Contractor.

CCB Landhll

I The cell has been excavated to approximately 6 in. above foundation grade
and the perimeter berm has becn complered, except Tor an existing
construction access ramp on the east side of the cell near Sta. 205140,
2 Excavated material was stockpiled in locations cast of the excavation. The
imiended wsc and location for each stockpile is shown on the plans
COORDINATION

Existing utilities or other plant facilitics shall not be interrupted, except when
permitted in writing by the Owner’s Representative and then only afier acceptable
temporary services have been provided. A minmum 48-hour notice shall be
provided prior to procceding with an approved temporary interruption.

SURFACE WATER MANAGEMENT

Control ef surface water cavsed by precipitation necessary for complction of the
work under this contract according o Section 02140 js the responsibility of the
Contractor und shall be included in the contract lump sum price.

sUBMITTALS

Materials Handling PPlan,

A materials handling plan shall be submitted for construction and protection af
the Compacted Clay Liner, The plan shall describe the following:

1.

Processing and placement of the Compacted Clay Liner: type. model
number, weight. and enitical dimensions of equipiment 1o be used for seil
processing, compaciton, scarification, and smooth rolling:
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2. Method of protecting the Cumpacted Clay Liner from changes in moisture
content and freezing after placement.

PART 2. PRODUCTS

2.01

MATERIATS
A Earth Fill Material

Earth Fill Material shall consist of a mixture of clay, silt, sand, and gravel-sized
particles obtained from previously construcied subseil stockpiles. These materials
can be used separately or mixed as required for best results. These materials shall
be free of ice, snow. organic matler, rubbish, and debris. Coarse-grained particles
shall be well dispersed 1o prevent the development of scgregated pockets or zones
with insufficient fine material to fill the interstices.

B. Compacted Clay Liners
1. Gypsum Management Facility

‘The Cempacted Clay Liner for the Gypsum Management Facility shall be
soil matertals obtained from the approximately 5.4 tt. of material
remaining above the foundation grade that was left in-place under the
previous excavation contracl. The material shall be free of ice, snow,
organic matter. rubbish, and debris. and shall have a maximum clod size
no greater than the length of the compactor oot for the compaciion
cquipment proposed by the Contractor.  When compacted, the matenial
shall have a vertical hydrauiic conductivity of less than ] x 107! emisec.

2. CCB Landfill

The Compacted Clay Liner for the CCB Land{ill shall be soil materials
obtained from on-site excavations and materials stockpiled east of the cell.
‘The material shall be free of ice, snow. organic maller, rubbish, and
debris, and shall have a maximum clod size no greater than the length of
the compactor foot for the compaction eguipment proposed by the
Contractor. When compacted. the material shall have a vertical hydraulic
conductivity of less than 1 x 10" em/sce.

L. Soil Stabilizers and Moisture Conditioning Agents

Additives to accelerate drying ot to improve stahility and workabilily of soi] shall
not be permitted unless approved in writing by the Owner’s Representative.
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202 EQUIPMENT
A Compaction Eguipment
l. Tanping oot rollers

Compaction equipment shall consist of tamping oot rollers which
have a minimum weight of 40,000 pounds. At lcast one tamping
foot shall be provided for cach 110 square in. of drum surface.
The length of cach tamping fool, measured from the oulside
surface of the drum. shall be at least | in. longer than the loose 1ift
thickness.

[

Stecl-Wheeled Rollers

Equipment used to produce a smouth compacted surface shall be a
smooth, non-vibratory steel wheeled roller weighing not less than
1,800 ib. per lineal {i.

B. Scarification Lquipment
Discs, rotor tillers, or ather equipment used 1o searily the surface shall be
capahle of uniformly disturbing at least the upper 6 in. of surface to
pravide good bonding between lifts.

C. Mixing and Spreading Equipment
[dscs, harrows, and motor graders or other similar equipment shall be
available at the site for wse in spreading, mixing, and deving Compacted

Subsoil Stockpile Matenial.

PART 3. EXECUTION

J0] PRLEPARATION
A Control of Work

Benchmarks, monuments, and other reference points shall be maintained
throughout the work arca,

B. Ltility Location

lefore starting excavation, the location and extent of underground utilities in Lhe
work area shall be established.
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3.02  EXCAVATION

A.

.

{ieneral

Uxcavation consists of removal and redistoibution ot material encountered when
establishing required grade and subgrade clevations. The Centractor shall be
respansible for dewatertng, protection, shoring. and disposal of excavated
materials as necessary o complete the excavation.

Procedures

Cxcavation may be accomplished by any method and by use of any equipment
that is suituble to the work, except that biasting will not be permitted. Based on
previous construction experience at the site, il is recommended that excavation o
the foundation grade be completed as far in advance of the Compacted Clay Liner
placement as possible to allow the foundation surface to dry and torm a “crust”
capable of sustaining, compactive effort.

Overexcavalion

Overcxeavation shall be performed 0 the lines and grades indicated on the plans.
Additional overexcavation required to remove unsuitable materials as requested
by the Owher's Representative shall be paid for by the Owner for at the Unit Price
for Excavation. Any overcxcavation or cxcess excavalion not requested by the
Owner s Representative shall be at the expense ol the Contractor,

Disposal of Excavated Materials

Contractor shall stockpile excess excavated subsoil or topsoil malterials in their
corresponding stockpile for fulure use.

3.03  SUBGRADE PREPARATION

A

13.

Areas to receive fill shall be proof rolled under the observation of the Owner's
Representative. Soft, loose, weak, or wel materials shall be removed and replaced
with compacted fill or stabilized with geotechnical labric or geogrid as directed
by the Owner's Representative and paid ob a time and malterials basis, Joints.
tractures. and moisture seeps shall be repaired, and local sand depaosits, if present
at foundation grade. shall be removed and backfilled with compacted fill material
as directed by the Owner’s Representatuve,

The Owner's Representative may recommend additional drying time for soft. wet
subgrade that has not been exposed long enough to permit “crust” fornatien. 11
approved by the Owner's Representative, the Contractor may install, at his own
cxpense, geotechnical fabric to stabilize the wet subgrade and expedite
CONSITUCTLON,
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C. Following the excavation lor the Compacted Clay Liner. the QA Otficer shall
dircct the Owner’s Field Survevor to verify that actual depths and grades of the
foundation are in accordance with the phans and specifications. Elevations shall
be surveyed on a 00 fi. grid pattern for the bottom of the cell.  The peints
surveyed for side slopes will be at the top, midpeint. and toe. In addition. all
breaks in grade will be surveyed. Foundation excavation grading shall meet a
control lerance requirement of i} ft to -0.4 1. The measured depths and grades
shall be documented on "as buill” drawings furnished to the CQA Offtcer by the
surveyor ageney. The CQA Oflicer shail review the survey data lor conformance
o requirements and. f found n agreement with  regquirements,  provide
certification for the work in accordance with CQA Plan Procedures.

C The Contractor shall not place fill umii the subgrade has been examined jointly
with the Owner’s Representative and a certificate of approval for the subgrade has

been submitted to the Owner’ s Representalive.

304 STRUCTURAL FILL

Al Placement
I Unless otherwise indicated on the plans. all 11l] shall be composed of
Earth Fill Material.
2. Fill materials used in embankment construction shail normally be placed

in lanes parallel w the embankment axis and shall be placed in
conformance with the lines, grades. and slopes as indicated on the plans.
Placement of fill materials in lanes which are not parallel 10 the
embankment will be allowed only where working roem is oo restricted
for normal placement as determtined by the Owner's Representative.

5 Fill shall be spread in approximately {lat lavers in such a manner as to
abtain lifts of relatively uniforms thickness withowr spaces between
suceessively deposited loads.  Segregation shall be prevented during
placing and spreading, Hauling equipment shall be routed across the fill
in such a way as to promole uniform compaction and 1o prevent the
formation of ruts,

4. The maximum compacted thickness of ecach lift shall not exceed § .
where heavy compaction cquipment will be used.  The maximum
compacted thickness shall nol exceed 3 in. where power lampers or similar
smaller equipment will be used. It may be necessary to reduce the
thickness of lifts in order to oblain 1he required minimum density.

5. Where compacted Fill is to be plaved against existing slopes, cach filt
shall be keyed nto existing slope by removing existing slope material in
steps as each new it is placed.

6 The surface of the fill shall be kept reasonably smoath. The fill surtace
shall be sloped transverse to the axis of the embankments o allow
drainage. [f the compacled surlace is, in the opinion of the Owner's
Representdlive, too smoollh or oo dry to bond properly with the
succeeding Lifl, it shail be roughened by scarifying, light discing, or other
acceptable means. and i shall be sprinkled with water hefore the
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succeeding litt is placed thercon, If the surface becomes rutted or uneven
subsequent to compaction. it shall be 1latiened and leveled belore placing
the nexi Lift. This extrs work shall be at the Contractor’s expense.

Fill operations shall be suspended duning periods of extended wel weather,
Upon tesuming operations, all fill materials that are excessively wet or
soft shall be reprocessed in place or removed and stockpiled for
reprocessing.  The removal of soft material shall be carried to such depth
as 15 necessary to expose lirm materials. Fill shall not be placed on frozen
surfaces.

When filling operations at any scction will be suspended for any period in
excess of 12 hours or in wet weather, the surface of the 11l shall be rolled
smooth to seal il against excessive absorption of meisture and (0 facilitate
runoff, Prior to resuming (i1l placement smd compaction, the fAll surlace
shall be scarified and‘or disced and moisture conditioned as required.

The Contractor will receive no additional compensation for any removal,
reprocessing, stockpiling. recompaction. wasting. or similar operation
related w suspensions or condilions due 10 weather or other causcs unless
caused by the Owner,

Earth fill access ramps shall not be constructed within the limits of the
compacted embankmenls  without  the approval ol the Owner's
Representative. When such ramps are approved, they shall be constructed
ol Compacted Clay Liner material (in-hoard of the perimeter berm}) or
compacted Fill {out-board of the perimeter bermy).

Compaction -

Iy

Fill materials shall be compacted 10 a dry density equal to or greater than
the Tullowing:

a. The Gypsum Management Facility: 95 percent of the maximum dry
density obtained from the Standurd Proctor Test. ASTM D698,

b, The OB Landiill; 90 pereent of the maximum dry density obtained
from the Standard Proctor Test, ASTM DEGE.

In order to insure unilormi coverage and lo facilitate construction
inspection and control, the compaction of each layer shall proceed in a
systematic, orderly. and continuous manner.  Relling shall be parallel o
the cmbankment axis, except where there is insuflicient working room for
such operativns.

The moisture content of alk carth fill materials shall be as uniform as
practicable throughout each ift.  Fill shall be compacted at 2 moisture
content that is no mare than 2 percent below and no more than 2 percent
above optimum moisture content.

Moisture conditioning ol fill materials shall be performed by discing,
harrowing, plowing. blading, or other suitable means prior to cxcavation.
Maisture conditioning where the fill is placed shall be limited to minor
adjustments prior to compaction. Addition of moisture shall be by vsing a
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pressure spray bar mounted in {ront ol or to one side of a waler lanker so
that water will not collect in the tracks of the truck.

Any materials that are placed but not compacted prior 10 dryving out or
becoming too wet shall be removed and replaced or reprocessed at the
Contractor’s expense.

No admixtures as drying agents or to improve the workabitity ol the soil
will be allowed.

GENERAL FILL

Cieneral I'ill materials shall be placed o the specilications for Structural Fill. except it
shall be compacied to a dry density equal o or greater than Y2 percent of the maxinum
dry density obtained from the Standard Proclor Test, ASTM D698

COMPACTED CLAY LINERS

A Sources

The Compacted Clay Liners for both the Gypsum Management Facility and the
CCRB Landtil! shall be constructed from Compacied Clay Liner material as
described in paragraph 2.01{B) above.

B. Tast Soil Liner

A Test Soil Liner of the actual full scale liner shall be constructed in accordance
with the following requirements:

Test liner will be conswructed from the same soil material sources, 1o the
same design specilications, and with similar equipment and procedures as
arc proposed for the full scale liner.

Test liner will be at least lour times the width of the widest piece of
equipment 10 be used.

Test liner will be no less than 100 i long to allow equipment to reach
normal aperaling speed belore reaching a central 4011 101 arca.

Test liner will be constructed with maximum &-in. compacted lifts for a
total liner thickness of 3 ft.

Test liner will be lested by the Qwner’s Testing Firm in accordance with
the project Construction Quality Assurance (CQA) Plan, included in
Appendix 2. summarized below for cach of the following physical
properties:

a. Multiple two-stage Boutwell permeameter tests will be used on the
test lincr 1o determine the hydraulic conductivity, The two-stase
field hydraulic conductivity test is a falling head infiltration test
conducted in a cased borehole. typically 4 in. in diameter. The test
is cited in the LS. EPA Techmcal Guidance Document:  Quality
Assurance and Quality Control 1or Waste Containment IFacilities,
September 1993 (EPA/GDO/R-93/182).
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6.

b. L'ndisturbed samples {Shelby tubes) will be 1ested in the laberatory
for hydraulic conductivily to determine f there is a statistical
carrelation to the field westing results,

c. {ther engineering parameters including, but not limited o, particle
size analysis, liquid limits, plasticity. water content, and in-place
density that arc needed to evaluate the full scale lingr will be
determined.

Additional test fIlls will be constructed for each new soil type or for each
change in equipment or procedures.

. Full Scale Lingr Construclion:

Lo

IFull scale liner construction shall not be commenced until the results of
the in-place compaction testing and Boutwell permeameter tests on the
test liner confirm that the construction procedures and  specified
compaction requirements produce in-situ hydraulic conductivities as
specified in Section 2.01{B) above.

The liner shall be constructed according to the placement and compaction
requirements for general fill, except the material shall be compacted to a
density of no less than 95 percent of maximum dry density as determined
by the Standard Proctor Test {ASTM D 698) at the following maisture
contents:

a. Gypsum Stack Compacted Clay Liner shall be compacted al a
muoisture content between 100 percent and 105 percent of
optimum.

b. CCB Landfill Compacted Clay Liner shall be compacted at a
moisture content determined by the “aceeptable zone™ crileria as
outlined in the project COQA Plan.

The same compaction procedures. such as number of passes, speed. and
compaction equipment used on construction of the test liner shall be used.
Crade stakes shall not be driven into the elay linet.

Moisture/density, hydraulic conductivity, and strength testing of the
Compacted Clay Lincr shall be conducted by the seil 1esting agency under
the requitements and frequencies specified in the project COQA Plan Lo
verify that ongoing liner placement meets the eriteria developed by the
Test Soil Liner.

The completed liner shall be smooth rolled to limit meisture loss and
promote run-oft of surface water. Moisture content shall be maimained
within the specilied range and erosion ov other damage that occurs in the
soil liner shall be repaired as directed by the Owner’s Representative until
the geosynthetic liner 13 placed.
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Voids created tn the Compacted Clay Liner during construction
(including. but not limited to, penetrations lor test samples, and other
penetrations necessary for construction} shall be repaired by removing
material that does not meel the requirements for Compacted Clay Liner
material, backfill with Compacted Clay Liner material, granular or
pelletized bentonite. or a mixwre of bemtonite and Compacted Clay Liner
material in 1ifts no thicker than 2 in. and tamping each lift with a sieel rod.
Each Tifl shall be tamped a munimum of 25 times altering the lecation of
the rod within the void lor each blow. Other ruts and depressions in the
surface ol the lifts shal] be scarified, lilled. and then compacted 1o grade.

307 CUSHION DIRT {Gypsum Management Facility Only)

Cushion Dirt to be placed beneath the upper High Density Polyethylene (HDPE)
Geomembrane is W be placed 10 the specilications lfor General Fill in Section 3.04
above_ except (ill materials for Cushion Dirt shall be compacied to 4 dry density
equal Lo or greater than 90 percent of the maximum dry density obtained from the
Standard Proctor Test, ASTH [DE9R,

308 ANCHOR TRENCH CONSTRUCTION

A Gypsum Management Iacility — Gypsum Stack

f

The anchor trench shall be excavatled 1o the depth and width shown on the
anchar trench details. The lront edge of the trench shall be rounded to
climinate any sharp corners that could cause exeessive stress to the
geosynthelic [iners. Loose soil shall be removed or compacted into the
flowe of the trench,

Subsequent 1o Geosyntheue  Clay  Liner (GCLY.  Bowem HDPE
Geomembrane and Geolextile Cushion installation, twe liners shall be
placed in the trench to fully cover the entire trench MNoor, but do net extend
up the back ot the trench wall. Afier the liner installation. the trench shall
he backfilled with | it of Compacted Clay Liner material, The hackfill
shall be deposited and compacted according Lo the requirements for
general fill in such a manner as o prevent damage to the GCL and liner
materials.

Subsequent to installation ol scparation geolextile on top of drainage
layer, it shall be venificd that the fabric extends across the top of the initial
I ft laver of treach backfill, but does not extend up the back of the trench
wall. Afler the separation geodextile has been installed in. the trench shall
he backfilled with 2 11 of Compacted Clay Liner material. The back(ill
shall bc deposited and compacted according to the requirements for
gencral fill in such a manner as 1o prevent damage 1o (he scparation
geotextile.
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3.

C.

Subsequent to installation of the upper HDPE Geomembrane. the liner
shall be installed into the trench and extend across the top ol the initial 1 fi
layer of trench backiill, but not extend up the back of the trench wall.
After the liner installation in the wench has been inspecied juintly with the
Owner's Representative, and the Geosynthetics Installer’s Representative
has submitted a certificate of approval that the HDPE Geomembrane was
installed in the anchor treich in accordance with the plans and
specifications, the Contractor may backfill the remainder of the trench o
the top of the Compacted Clay Liner. Deposit and compact the backfill
according 0 the requirements tor general fill in such a manner as to
prevent damage to the HIDPE Geomembrane.

Crypsum Management Facility — Recyele Pond

The anchor trench shall be excavated 1o the depth and width shewn en the
anchor trench details. The front edge of the trench shall be rounded 1o
eliminate any sharp corners that could causc excessive stress to the
geosynthetic liners. Loose soil shail be removed or compacted into the
floor ol the trench.

Subscquent to HIPE Geomembrane installation, it shall be veritied that
the liner covers the entire trench floor, but does not extend up the hack of
the trench wall.  ARer the liner installation in the trench has been
inspected jointly with the Owner’s Representative. and the Geosyntheties
Installer's Represemative has submitted a certificate ol approval that the
HDPE Geomembrane was insialled iy the anchor trench in accordance
with the plans and specifications, the Contractor may backfill the
remainder of the trench 1o the wop of the Reeyele Pond bernt. The backfill
shall be deposited and compacied according to the requirements for
general fill in such a manner as to prevent damage to the liner material.

CCR andfill

Excavaie a ledge at bottom ol anchor trench elevation and place and
compact Compacted Clay Liner material on the ledge as shown on the
anchar trench details in the plans,

Hxcavate the anchor trench 1o the depth and widih shown on the anchor
irench details. Round the fromt edge of the trench Lo eliminate any sharp
comers that could cause excessive stress to the geosynthetic hiners,
Remave loose soil ar compact it into the Noor of the trench.

Subsequent o GCL and HDPE geomembranc installation by the
peosynthetic liner contractor, verify that the liners cover the entire trench
floar, but do not extend up the back of the trench wall. After the liner
installation in the trench has been inspected jointly with the OQwner's
Representative, and the Geosynthetics Installer’s Representative has
submiticd a certificaie of approval that the HDPE Geomembrane was
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instatled in the anchor trench in accordance with the plans and
specifications, the Contractor nay back(ill the remainder of the trench 1o
the top of the Compacted Clay Liner. Deposit and compact the backfill
according o the requirements for general fill in such a manner as w
prevent damage to the GCL and HDPE geomembrane,

4 Subsequent to installation of scparation geotextile on top of drainage
layer. verify that the fabric extends across the top of the inital | 11 layer of
trench backiill, but does not extend up the back of the trench wall. After
the fabric installation in the trench has been inspecicd and approved by the
Owner’s Representative, backfill the remainder of the trench to the wop of
the Compacted Clay Lincr. Deposil and compact the backtill according to
the requirements for general fill in such a manner as to prevent damage to
the geotextile fabric.

TESTING

A,

Construction Quality Assurance (CQA)Y compaction and pormeability 1ests will be
made by the Owner’s Testing Consuliant during the propress of the work as
indicated in the Censtruction Quality Assurance Plan, included tn Appendix 2.
The Contractor shall coopenite with the Testing Consultant and allow such tests to
be performed.

It tests indicate that an arca of fill or Compacted Clay Liner docs nol meet the
specitied requirements, additional 1eses shall be perfornmed 1o determine the extent
ol non-vompliance. “The Contractor shall moisture condition and recompact that
area until a passing test result is obtained,

Moisture/density testing by nuclear methods will be conducted by the Owner's
Testing Firm at a minimum freguency as outlined in the Construction Quality
Assurance (CQA) Plan. The range of moisture content will be determined in
aceordance with the “acceptable zone™ method which is alse outlined in the
Project CQA Manual. A moisture test will be considered failed it the resuli
indicates that the moisture contem does not lie within the “acceptable zone™
Material that Tails will be dried or wented until satisfaclory moisture content is
achieved. A density test will be considered failed it the result indicates a dry
density outside Uhe "acceptable zone™ The material will be compacted until a
passing test s achieved.

To ensure accuracy and reproducibility of testing of the seil liner for compaction
and moisture content, all density gauges shall be certified by annual calibration,

FINISIHI GRADING

All excavaled and filled arcas shall be fine graded and leveled w provide a
smooth finish free of debris, foreign matter, objectionable stones, clods, lumps,
puckets, or high spots, properly drained and true to indicated elevations. Tinish
grading shall be only near completion of work or when requested. Any portions
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of the berm damaged by construction shall be restored. The berm ditch shall be
finished 1o design grade, and the ditch side slopes shaped and trimmed to provide
a uniform ditch cross section.

311 CONSTRUCTION TOLERANCES

A.

13

Elevaiions will be surveyed at breaks in slopes and on a 108 1. grid pattern on the
hasc before and after liner construction to verily liner thickness and to veriiy that
proper drainage slopes to leachate collection piping are maintained. To verify
material thickness, all horizontal survey coordinates will be the same for the
bottom and the top of the material that is placed. Side slope thicknesses will be
verified using crest {top), nidpoint. and tog documentation points. A test will be
considered failed if' it does net meet the minimum design requirements. To oblain
the specified design thickness, additional soil material will be placed and
compacted in failing areas where the as-built thickness is less than the design
thickness. Surveying required for verification ol final construction tolerances will
be performed by the Owner's Land Surveyor.

The minimum specificd design thickness of all Compacted Clay Lincrs shall be
3.00 {i.

END OF SECTION 02200
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DIVISIKON 2 - 5ITE WORK
Section 02275 - Riprap

PART I. CGENERAL

1.01

1.02

1.013

.04

DESCRIFTION
This section pertains to the placement of riprap for erosion control.
RELATED SECTIOINY
The fallowing section corttains items which are related to the work in this section:
02208 - Earthwork
REFERENCES

Specitied references or ciled portions thereof, current at date of bidding documents unless
otherwise specified, govern the work.

A Winois Department of Transponation {JDOT):  Standard Specifications for Road
and Bridge Construction, adopted January 1. 2007.

SUBMITTALS

Product Data: Provide quarry name and material type prior to delivery,

PART 2. PRODUCTS

2.01

MATERIALS

A, Stone Kiprap and Bedding musterials according 1o Article 1005.01 of the Illinois
Standard Specifications for Road and Bridge Construction,

B. Filter Fabric material, where required by IDOT specifications for Stone Riprap. shall
furnished according to Article 1080.03, with an AOY (Apparent Opening Size) as
indicated on the plans.

C. Riprap Source shall be listed on the current IDOT Approved Aggregate Source List.

. Giradation as indicated in the drawings. Quality shall be Class 4.

(227541
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PART 3. EXECLTION
301 CONSTRUCTION REQUIREMENTS
A Stone Riprap and Bedding shail be installed in accordance with Section 281 of the

Nlinois Standard Specifications for Road and Bridge Construction for the placement
of Stone Riprap. Measurcment and payment provisions of Section 281 shall not

apply.

B. Filter Fabric for Stone Riprap shal] be installed in accordance with Section 282 of
the Minois Standard Specifications for Road and Bridge Construction.

C. The {(}wner’s Representative shall be allowed to visually inspect Riprap for
compliance with specifications prior to placement,

END OF SECTION 02275

(32275-2
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DIVISION 2 — SITEWORK
Section 02315 — Granular Materials
ADDENDUM #2

PART 1. GENERAL

1.0 DESCRIPTION

A Gypsum Management Facility

‘This seclion perlains Lo the following:

1.

Furnishing and placing granular drainage materials for the drainage layer
and Leachate Collection Sysiem piping.

Furnishing and placing coarse aggregate for encasement of the Process
Water Recovery Sysiem piping.

Furnishing and mstalling Filter Sand tor the protection of the Mrocess
Waler Recovery System piping.

Fumishing and installing materials for readbed construction related to the
Gypsum Management Facility access roads.

Rueyele Pond Drain.

Furnishing and installing materials for roadbed construction related 1o
maintaining McKinley Road on ALRG property.

Furnishing and installing materials for roadbed construction reliated fo

the Lawdfill Haul Road.

B, CCB Landtiil

‘This section pertains to the following:

[
2.
3
4

Placing granular material for Drainage Layer.

Placing granular material for Separation Berm.

Placing Coarse Aggregate for encasement of leachate collection piping.
Fumishing and installing materials for roadbed construction related to the
landfil] access roud.

142 RELATED SECTIONS

The following sections contain items which are related to the work in this scction:

1.
2
i

L2300 - Earthwork
02373 - Geotexliles
(2640 - Leachate Collection Fiping

02315-1 Rev. 2
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1.0} REFERENCES

The following references. or cited portions (hereof, govern the work:

1 1{lincis Department of Transportation {IDOT): Standard Specitications tor
Road and Bridge Construction. adopted January 1, 2007,
2 American Society for Testing and Materials {ASTM):

a. ASTM 1> 75 (2003} Practice for Sampling Agprepates.

b ASTM D 422 (1963; R 2002) Test Method for Particle-Size
Analysis of Soils.

C. ASTM 1) 2434 {1968, B 20003 Test Method lor Permeability of
Granular Soils (Constant Head).

d. ASTM D 3042 (2003) Test Method lor Inscluble Residue in
Carbonate Appregales,

= ASTM C 1260 (2005) Standard Test Method for Potential Alkali
Reactivily ot Agercgates {Mortar-Bar Methad).

ki American Geological Institute (AGI). Geoscience Handbook AGI Data
Sheets, 4" 1idition.

.04 MEASUREMENT AND PAYMENT

The Contractor shall be responsible for estimating the extent of granular materials
required 10 comiplete the work including. but not limited to, construction of
drainage laycr, encasement ol leachate collection piping. and road-bed
construction.  The Contractor shall include the dellar amount associated with
furnishing and placing all granular materials in his Lump Sum Bid amount.

1.5 COORDINATION

A The geosynthetic liner shall be covered with granular materials as soon as
practicable after a section ol liner has been approved by the Owner's
Representative.

1.06 SUBMITTALS
A Produet Data:
. Aggregate source list: Submit a list of proposed aggregate sources.,
2 Shipping Tickets: Submit shipping tickets for the granular materials

delivered to the site.  Shipping tickels shall be according to paragraph
1004.011 of the 130T Standard Specifications.

(2315-2 Rev. 2
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B. Test Reports

1. Submit results of prain size analysis (ASTM D422) and hydraulic
conductivity testing (ASTM D2434) for gradations cstablished by the
Contractor that provide the specified hydraulic conductivity. Test results
are required for each proposed source and gradation,  Submit test results
tor each source demonstrating compliance with reactivity, soundness, and
abrasion requirements specified herein.

(. Samples:

I Submit ane sample per sowrce for each gradation proposed for use on the
project.  Samples shall be at least one pound and shall be obtained and
shipped according (0 ASTM D75, Submit samples at least 15 days prior
10 starting construction ot the drainage laver and coarse agprepate
encasement for leachate piping.

1.07  STORAGE ANII HANDLING

A. Storage and bandling of granular materials shall be according to paragraph
104 01e of the [DOT Standard Specifications.

FPART 2, PRODLUCTS
201 MATERIALS
M {reneral

1 Coarse Granular materials shall be meet the Description of Gravel, as
described in Section 1004.01{a){1) of the IDOT Standard Specifications,
and shall be spherical to sub-discoidal, sub-rounded to well rounded
particles as defined by AGI Data Sheet. 4" Cdition, Sheet 8.4 —
Comparison Charts for Estimating Roundncss and Sphericity.

2 Cranular materials shall experience no more than 15 percent carbonate
loss per ASTM 123042,
3. Crranular materials shall be free of deleterious materizl. and shall meet ihe

MNa; 504 soundness and Los Angeles Abrasion Specifications tor Class B
quality aggprepate per paragraph 100401 of the IDOT Standard

Specifications.

4, All material shall pass the 2 in. sieve, and no greater than 5 percent shall
be retained on the Mo, 200 sieve.

5 Granular materials shall be innocucus 1o alkali-silica reactivity, and shall

exhibit internal expansions of less than 0.10 percent at 16 days afier
casting as determined by ASTM € 1260

02315-3 Rev. 2
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B. Crypsum Management Facility Granular Materials

Granujar Materials for Drainage Layer

Gradation for granular material for Drainage Layer shall be as required 1o
provide a minimum hydraulic conductivity {ASTM D2434) of 1 x 1073
cmisec.

Coarse Aggregate around Ring Drain Cellection Piping

Coarse Appregate vsed to encase the ning drain collection piping shall be
I3 Gradation CA 7 material as outlined in Article 1004.01 of the 1DOT
Standard Specifications for Road and Bridge Censtruction.

IFilter Sand

FFilter Sand used for protective cover over the ring drain collection system
shall be IDOT Gradation FA 1, Class B or betler according to Article 10613
of the 1DOT Standard Specifications lor Road and Bridge Construction.

Apgregate Base Course, Type B

Agaregate Base Course. Type 13 used for base matenial lor all new access
roads and rhe Landfill Hauwl Road shall be 1DOT Gradation CA 2. in
accordance with Section 100404 of the 1IDOT Standard Specifications for
Read and Bridge Construction. The requirements from Section 2.01A of
this specification shall not apply.

Agpregate Surface Course, Type B

Agsregate Surface Course. Type B used for surface matenial for all new
access roads and the Landfill Haul Road MekinleyReesdrelocation shall
be [DOT Gradation CA 6. in accordance with Section 1004.04 of the
IDOT Standard Specifications for Road and Bridge Construction. The
material shall originate from an IDOT approved source. The requirements
from Section 2.01 A of this specification shall not apply.

Coarse wr Leachate Collection/Leachate Detection Piping

Gradation for  comrse aupregate _encasement  around  Leachate
Colleciion/Leachate Detection Laterals shall be as required 1o provide o

minimuen hydraulic conductivity (ASTM D2434) of | x 16 emdvec,

02315-4 Rev. 2
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B. CCB Landfill Granular Materials
1. Giranular Materials for Drainage Layer and Scparation Berm.,
Gradation tor granular material for drainage laver and separation berm

shall be as required to provide a minimum hydraulic conduetivity {ASTM
2434 of 1 x 107 endsec,

12

Coarse Agprepate.

Giradation tor coarse ageregate shall be as required to provide a minimum
hydraulic conductivity ASTM 132434) of | = 107 cmifsec.

202 EQUIPMENT

Equipment lor spreading and compacting granular materials shall be low ground
pressure equipment o prevent damage Lo the underlying geosynthetic liners,

PART 3. EXECUTION

300 PROTECTION OF GEQSYNTHETICS

A Protection of the geosynthetic liners is critically important.  Approved
geosynthetic liner shall be covered by granular material as soon as practicable.
Ciranular material shall be placed to a minimum thickness of 1 1t before any heavy
cquipment or loaded trucks are allowed on the lined area.

B. No vehicular traffic shall travel directly on the geosynthetic liner other than an
approved low ground pressure Al Terrain Vehicle or equivalent.

G Any damage tu the geosynthetic liner system shall be repaired, as directed by the
Chwner's Representative, al the expense of the Contractor,

302 DRAINAGE LAYER (GYPSUM STACK)
A, Placement on Cell Floor

I The pranular material shall be back-dumped en the peotextile cushion
fabric in a sequence ol operations beginning al the perimeter of the liner
on the cgll floor.

2 Placement ol material on the fabric shall be aceomplished by spreading
dumped material ofl’ of previously placed material with a bulldozer blade
or endloader. in such a manner as to prevent tearing or shoving of the
cloth. Dumping of material directly on the fabric will only be permitled to
establish an initial woiking platform.  Nn wvehicles or construction

(t2315-5 Rev. 2
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equipment shall be allowed on the fabric prior to placement ol the granular
blanket to & minimum thickness ol | ft.

. Placement on Cell Side Slopes

I Placement of granular material on cell side slopes shall be accemplished
using methods and equipment similar o that specified for placement of
material on cell floor.

2. The Contractor may place earth fill material underlain with separation
geotextile fabric to buttress the granular material en the slope:

a. The Construction Quality Assurance (CQA) survey to certily
thickness of drainage material shall be completed within the
footprint of the gypsum stack before it is covered with separalion
peotextile tabric.

b. Separation geotextile fabric shall extend beyond the 1oe of gypsum
buttress a sufficient distance to prevent contamination ol the
granular drainage layer.  Sce Scclions (2373 and 02320 for
construction of separation geotextile fabric.

303 DRAINAGLE LAYER {TCB LANDFILL}
A Blacement on Cell Floar,

1 The granular material shall be back-dumped on the geotextile cushion
fabric in 4 sequence of operations beginning al the perimeter of the liner
on the eell floor,

2. Placement of muaterial on the fabric shall be accomplished by spreading
dumped material off ol previously placed material with a bulldozer blade
ar endloader, in such a manner as lo prevent tearing or shoving of he
cloth, Dumping of material directly on the fabric will only be permitted w
establish an initial working platfirm. Mo vehicles or construction
cquipment shall be allowed on the fabric prior o placement of the granular
blanket 10 a minimum thickness of | fi.

B. Placement on Cell Side Slopes.

1, Placement of granular material on cell side slopes shall be accomplished
using methods and equipment similar o that specified for placement of
matetial on cell floor.

2. The Contracior may place CCB underlain with separation geotextile fabric
to buttress the granular material on the slope:

a. The Construction Quality Assurance (CQA) survey to certily

thickness if drainage material shall be completed within the
footprint of the CCB before CCRB placement.

02315-6 Rev. 2
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C.

b. Separation geotextile labric shall extend bheyond the toe of CCB
buttress @ sullicient distance o prevent contamination of the
wranular drainage layer.  Sec Sections 02373 and 02320 for
construction ol separation geotextile fabric and CCB. respectively.

Placement in Separation Berm

l. Granular matenal for the separation berm shall be placed and spread in
unitorm lifts not to exceed | 1. The initial lift shall be placed according to
paragraph A. The separation berm shall be constructed across the floor of
the cell o at least the level of the top of drainage laver before any CCB is
placed within the cell, and the top of berm shall be maintained at or above
the level of adjacent CCB as CCB placemeni progresses.

304 COARSE AGGRLEGATE FOR ENCASEMENT OF RING DRAIN COLLECTION
PIPING (GYPSUM MANAGEMENT FACILITY)

A

B.

[}

The geatextile filter fabric for encasement of leachate collection piping shall be
placed on the approved cushion geotextile fabric according to Section 02373 —
Gieotextiles.

The coarse aggregate shall be placed and consolidated with a vibratory plate
compactor on the encasemeni labric to the width shown on the plans ta the level
of the hottom of the ring drain collection piping.

Course aggregale shall be placed and consolidated with a vibratory plate
compactor along the pipe during pipe installation. The coarse aggregate shall be
placed Jongitudinally along the pipe in litts not to exceed 8 in. thick to a height of
at least the center of the pipe. The agpregate shall be maintained at equal
elevation on each side of the pipe, and the fivsi it of material shall be
mechanically tamped to ensure that the space under the pipe is completely filled.
The top of pipe shall not be covered wil the CQA survey certilies leachate
piping grade has been completed.

After the CQA survey has been completed, coarse aggregate material shall
continue Lo be placed in lifts net to exceed 8 in. thick, as specified in the previous
paragraph until the minimum cover height shown in the plans s atained.

The running of trucks or heavy equipment over leachate piping shall be avoided

until there is at least & 12 in. cover of Filter Sand over the compleled gootextile
envelope.

02315-7 Rev.2
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30

k3.

COARSE  AGGRLEGATE FOR  ENCASEMENT OF  LEACHATL
COLLECTION PIPING (CCB LANDEF[LL)

Place geotextile fabric fur encasement of leachate collection piping on the
approved cushion geotextile fabric aecording to Section 12373 — Geotextiles.

Place and consolidate coarse apgregate with a vibratory plate compactor on the
encasemenl fabric to the width shown on the plans to the level of the botiom of
the leachate piping.

Place and consolidate course aggregate along the pipe during pipe installation.
Place coarse aggregate longitudinally along the pipe in lifts not to exceed 8 in,
thick to a height of at least the center of the pipe. Maintain the aggregate at equal
¢levaiion on each side of the pipe. and mechanically tamp the first lift of material
to cnsure that the space under the pipe is completely filled. Do not cover the top
of pipe until the CQA survey Lo certify leachate piping grade has been completed.

After the CQA survey has been completed, continue placing coarse aggrepale
material in lilts not 1o exceed & in. thick, as specified in the previous paragraph
until the minimum cover height shown in the plans is attained.

Avoid running trucks or heavy equipment ever leachate piping until there is at
least 12 in. cover over the completed geotextile envelope. Provide temporary
ramps no steeper than TOH: TV transverse 1o the piping for temporary cquipment
crossings until the firse lift of CCH is placed.

3.06 ROADWAY CONSTRUCTION

A

Prepare the roadway subgrade as shown on the plans, in accordance with Section
{12200 — Farthwork.

Furnish Gewtechnical Fabric for Ground Stabilization in accordance with Section
02373 — Cieotoxtiles,

I'urnish Aggregate Base Course, Type B in accordance with Article 351 of the
[DOT Standard Specifications for Road and Bridge Caonstruction.

Furnish Aggregate Surface Course, Type B in accordance with Article 402 ol the
IDOT Standard Specifications for Road and Bridge Construction.

307 TESTING

A

Independent pradation and permeability tests will be made by the Owner's
Testing Lab during the progress of the work at frequencics as required in the
project Consiruction Qualily Assurance (CQA) Plan. included in Appendix 2.

02315-8 Rev. 2
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The Contractor shall cooperate with the Testing Lab and allow such tests o be
performed.

B If tests indicate that an area of granular material or coarse aggrepate does not meel
the specificd requirements of the project CQA Plan, then the Contractor shall
remove the material and replace it with suitable material.

305 FINISH GRADING

The granular drainage layer shall be fine graded, but not compacied, 1o provide a
smoath finish before a CQA survey of the completed portion of the drainage layer
ts requested.  The CQA Officer shall direct the survey agency 1o determine
clevations at the top of the final constructed surface of the Drainage Layer using a
10} 1t grid patiern {and the break points in slope) o verify attainment of the plan
grades and elevations. To verify thickness, all horizontal survey coordinates shall
be the same for the top of the cushion, and final constructed surface. Side slope
thicknesses will be verified wsing crest {top). midpoinl. and toe documentation
points. In ¢o instance shall the field determined thickness be less than 1.0 ft. The
measured depths and grades shall be documented on “as built™ drawings fumished
to the COQA Officer by the survey agency., Ruts or crosion damage shall be
repaired before placement of the separation geotextile fabric.

END OF SECTION 02315

025315-9 Rev. 2
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Division 2 — SITEWORK
Section 02373 — (eolextiles

PART 1. GENERAL
1.01  DESCRIPTION

This section pertains 1o furnishing and installing geotexule fabrics on prepared
surlaces.

1402 RELATED SCCTIONS
The (ollowing sections contain items which are related to the work in this section:
I (2300 - Earthwork
2. 02315 - Granular Materials
3. (02800 — HDPE Geomembrane
1.03  REFERENCLS

The following references, or cited portions thereot, govern the work

I Nllinvis Department of Transportation (IDOT): $tandard Specifications for
Road and Bridge Construction, adopted January |, 2007,
2 American Society for Testing and Materials (ASTM):

a. ASTM 3776 (1996; R 2002) Standard Test Method for Mass per
Unit Arca (Weight) of Fabric:

b, ASTM T 3786 {2001y Test Method for Hydraulic Bursting
Strength of Textile Fabries -- Diaphragm Bussting Strength Tester
Method;

e. ASTM T2 4533 (20043 Test Method for Trapezoid Tearing Strength
of Geotextiles:

d. ASTM D 4632 (1991; R 2043) Test Methed for Grab Breaking
Luad and Elongation ol Geotextiles;

e ASTM D 4751 {2004) Test Method for Determining Apparent
Qpening Size of Geatextile,

f ASTM D 4833 (20000 Test Method tor Index Punclure Resistance
of Geotextiles, Geomemibranes, and Belated Products;

. ASTM D 4873 (2002) Guide for ldentification, Sterage. and
Handling of Geosynthetic Rolls;

h. ASTM D 4884 (1996; R 2603) Test Mcthod for Strength of Sewn
or Thermally Bonded Seams of Geotextiles:

i ASTM DS5261-92(2003) Standard Test Method for Measuring
Mass per Unit Area ol Geotextiles

(H2373-1
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J- ASTH D6241-04 Standard Test Method for the Siatic Puncture
Strength of Geotextiles and Geotextile-Related Products Using a
S0-mm Probe

1.04  MEASUREMENT AND PAYMENT

A The Contractor shall be responsible lor estimating the extent of geotextile labric
required to complete the work mciuding fabric for laps. anchorage, repairs, and
samples for Construction Quality Assurance {CQA) testing. The Contractor shall
include the daollar amount associated with all geotextile construction in his Lump
Sum Bid amount. except as specilied in paragraph B.

13, Geotextile Fabric for Ground Stabilization, when directed by the Owner’s

Representative lor stabilization of foundation soils, will be paid for on a time and
materials basis.

C. No additional payment will be made Tor peotextile fabric for ground stabilization
installed at the Contractor’s discretion.

105 SUBMITTALS

A Product Data
. The manufacturer’s list of guaranteed propertics for cach geotextile fabric
proposed fur use on the project shall be submitted.
2, The manufacturer's instailation guidelines shall be submiited.

. Samples

Samples ol geotextile tabrics shall be submitted lor CQA prequalification testing.
Sample size and sampling frequency are specificd in Appendix 2.

C. Inventory
A copy ol the rell inventory that identifics, as a minimum, manufacturer or
supplier, producl or style number, roll number, width, and lenpth of roll as
identified on the roil label shall be submitted.

1.6 STORAGE AND HAND[ING

Cieatextiles shall be stored and handled according 10 ASTM D4873.

02373-2
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PART 2. PRODUCTS
201 MATERIALS
A Creotextile Fabric for Liner System

Geotextile tabrics for use in the cell liner system shall consist of non-waoven
filaments of polypropylene. polyester, or polyethylene.  Stabilizers andior
inhibitors shall be added 1o the basc polymer it necessary ty make the filaments
resistant to deterioration caused by ultraviolel light and heat expesure, Reclaimed
or recyeled fibers or polymer shall not be added to the formulation. Non-woven
fabric may be needle-punched, heat-bonded, or a combinatien thercot.  The
filaments shall be dimensionally stable (i.e., tilaments shall maintain their relative
position with respect to each other) and resistant to delamination.  The cdges of
the geotextile shall be finished 1o prevent the vuter fiber from pulling away Trom
the peotextile. The filamems shall be free from any chemical treatment or coating
that might signilicantly reduce porosity and permeability.

Fabric shall have the following physical properties:

Physical Properties’ 4 oz. 6 oz, 16 oz.
{Separation) (PWRS) {CA Envelope
& Rub Sheet)
MassUnit Area (ozfvd’)
ASTM 35261 4.0 6.0 i
Grab Tensile Strength (ib.) B
ASTM D4633 113 160 380
Crrab Floneation (%6) | o
e s
ASTM 14632 22 >0 >0
Punciure Strength (b} R
5 3
| ASTM 4833 o 2 240
Puncture ¢CBRY Strength {1k} g
ASTM Dé24] In EATY, 1628
bMullen Burst Strength {psi) = 5
ASTM D3786 el 280 el
Trapezeidal Tear Strenpth (1h)
3 5
ASTM D4533 = 6v |50
Width (ft.) I 15 15 15
Apparent Opening Siec (AOS)
Max, LS S1d. Sieve No, 70 T0 110}
ASTM D475 |
UV Resistance'™ (%)
i}
ASTM [34355 ! 2 70
Roll Width {fi) is _ 15 15
Mnkey
N All Walues lsled are RImmmnum Average Boll Yalues (MARY D unless stherwree wnted, waleulaed s the Bpieal

i Ew stz Gy mslines
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B Geotextile Cushion

Fabric  for Geotextile Cushion shall consist of non-woven  filaments  of
polypropylene, polvester. or polvethylene,  Stabilizers and/or inhibitors shall be
added 1o the base polymer 1f necessary to make the filaments resistant o
deterioration causcd by ultraviolet light and heat expusure. Reclaimed or reeyeled
fibers or polymer shall not be added to the formulation. Non-woven fabeic may
be needle-punched. heat-bonded, or 4 combination thereof, The {ilaments shall he
dimensionally stable (e, filamems shall maintain their relative position with
respect 1o cach other} and resistant to delamination. The edges of the geolextile
shall be finished to prevent the vuter fiber from pulling away itom the peotextile.
The filaments shall be fiee from any chemical treatment or coating that migit
signilicantly reduce porosity and pormeability.

Fabric shall have the inllowing physical properties:

Physical Properties™’ 10 oz,
{Geotextile Cushion}
Mass per unit arca (ozfvd”) T
| ASTM 42561 _
| Girab Tensile Swength (1h.) 230
L ASTM D4632 - i
Grab Tensile Elongation (%) 50
ASTH D4632 )
Trapesmdal Tear Strength (1b.) 95
ASTM 124333
Puncrure (CBRY Strength {1b.) 200
ASTM D241
Functurs {CBRY Elongation (in) 15
ASTM D624 | ] -
TV Resistanee™ (%) - ' 70
ASTM 14355
Apparent Opening Sive (Max.)
(AOS) Steve No, - ASTM D475 |
| Roll Width {fi.) 15

Res

[ Al Wakies Bl e Blmmmem Averaee Boll YVolues (AT ntess oobemwsse woted caloulated o5 the 1y’
wmdi s sbendined devahns

(%3] 7% Besiataree oo mimmom value s ol g BAARY Lvalusiomn te fe on 20 amch stop el Arwearngrs sl
S B s espnstne

i, Geotechnical Fabrie for Ground Stabilization

Geotechnical fabric Tor ground stabilization shall conform w Article T080.02 of
the [DOT Standard Specitications for Road and Bridge Canstruction,

02373-4
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L. Thread for Seams
High strength thread should be used such that seam test should conform to ASTM
[24884. The thread shall meet the chenucal, ultraviolet. and physical
requirements of the geotextile, and the color shall be dilferent from that of the
geatextile.
L. Secuning Devices
Pins, staples, and other devices that project through the geotexiile fabric are not
permitted for fabrics installed above the geomembrane. Sandbags, stone, or other
apptopriate means approved by the Owner's Representative shall be used o
prevent movement of the geotextile,
2,02 EQUIPMENT
A Equipment for spreading and compacting granular materials shall be low ground
pressure cquipment to prevent damage to the underlying geosynthetic liners.
PFART 3. EXECUTION
301 SAMPLES FOR COQA TESTING
A, Geotextile fabric samples shall be obtained, identified and packaged from rolls
designated by the Owner’s Representative according to ASTM 124873,
3. Samples shall be 3 1t wide by the full rol] width.
302 BASE PREPARATION

Surface on which the geotextile will he placed shall be prepared to a relatively
smooth sucface condition, and shall be free front ohstruction, debnis. depressions.
erosion features, or any irregularities thal would prevent continuous, intimate
contact of the geotextile with the entire surface. Rills, gullies, and ruts must be
graded out of the surtace before geotextile placement. Areas on which geotextile
are to be placed shall be graded and/or dressed in accordance with Section $2200
— Eanthwork and Section 02315 — Granuiar Matenials. Prior to daily placement,
the Installer shall provide the CQA Officer daily “eertificates of acceptance™
which document the Installer’s inspection and acceptance of the underlying
surface as being suitable for the geotextile installation.

Geotextile cushion fabric will be instailed direcily vn the geosynthetic liner.
Jointly inspect the liner with the Owner's Representative before commencing
fabric installation each duy. Notify the Owner’s Representative promptly of any
damage or defects observed in the liner as fabric installation progresses. Do not
place fabric in (the dumaged or defective area until the liner has been repaired and
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appraved by the Owner's Representative.  Subntit a daily inspection repont
identifying the area of fabric plavement and cenifying that there were no visible
defects in the area of fabric placement,

Do not run heavy vehicle traflic directly on the peosynthetic liner or cushion
geotextile. Lise vehicles and cyuipment as specified in paragraph 2.02 w transport
and deploy fabric on the liner. Operale the cquipment with care, and place
protective cover over the geomembrane, il necessary, 1o avoid damaging the liner.,
Route tratfic and persunnet over installed cushion fabric and vse the mstalled
fabric as a working plattorm (o the greatest extent possible.

MNSTALLATION

General Regquirements:

1. Ceotextile fabric shall be unrolled and laid owm following these
reguirements W the greatest extent practical:

a. Orient pancls with the longest dimension parallel 1 the slope.
Minimize the number of seams in corners and odd-shaped areas.
Extend pancls on slopes a munimum of 5 1t onte a horizontal
surface,

Cientextike panels shall be unrolled using meihods that will not damage the
fabric and will protect underlying surface from damage. While unrolling.
the geotextile fabric shall be visually inspected for imperfections and
faulty or suspect arcas marked. Baliast shall be placed on labric to prevent
wind uplift. Expansion and contraction should be allowed for by leaving
slack.

Heavy vehicle traffic shall wot be run direetly on geotextile fabric. IFabric
in areas of heavy tratfic shall be protected with protective cover over the
fabric,

2. Laps

Individual panels of geotextile fabric shall be lapped according to
manulacturer’s instructions and as specified herein. Provide a minimum
overlap of 3 in. unless otherwise specified herein or in the plans. Shingle
overlaps s that waier or other material cannot run down (he slope
between the two layers of fabric.

2373-6
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3 Field Seams

Continuously sew all laps on slopes steeper than 10H:1V.  This
requircment does not apply 10 the heavy geotextile fabric for envelopment
of coarse aggrepate around leachale piping.

4, 1Yefects and Repairs

Examing the installed geotextile fabrie for defects, holes discontinuous
scams, puckered or separated laps, cte. Repair defective laps and seams.
Patch holes and detects according to manulacturer’s recommendations and
as directed by the Owner's Representative. Do not cover suspect or
patched areas until they have been inspected and approved by the Gwner's

Representative.
B. Geatextile Fabric lor Separation
1. Use low ground pressure cquipment to avoid rutting the granular material.
2. Horizontal scams {paralle] to top of slope) will be permitted on cell side
slopes to facilitate staged construction of the drainage layer on the side
slope.
3. Cxtend separation geotextile fabric inte and across the bottom of the
anchor trench and complete backGl] of the trench according to Section
{32204,
C. {ieotoxtile Fabric for Coarse Apgregale Envelope
1 Geotextile for coarse aparegate envelope will be installed directly on the

cushion fabric. Remove any lorcign matetials from the cushion fabric
within the footprint of the coarse aggregate lcachate piping encascoent
before installing the geotextile envelope.  Place sufficient width to
completely envelop the coarse apgregate and provide a longitudinal lap of
at least 6 in.

2 After the coarse aggregate encasement has been completed, according to
Section 02315, wrap the geotextile around the mounded aggregate, and
gover the lap with at least 6 in. of material before permitting vehicle or
equipment on the fabric,

3. Any ballast material other than coarse aggregate, according to Section
(2315, that is placed within the envelope will require removal during
coarse aggregale construction.

D. Geotechnical Fabric for Ground Stabilization
1. Install Geotechnical Fabric for Ground Stabilization in accordance with
Section 210 of the IDOT Standard Specifications for Road and Bridge
Construction.
N2373-7

[ 203 ohati 36300 pram S S pec iy psum Manigement Faglimppecs - oy nS02373 Gectenliles doc



2. if approved by the Owner’s Representative, the Contractor may, at his
own expense, install geotextile or geagrid for ground stabilization vutside
the limits designated by the Owner’'s Representative.

3 Submit as-built drawings that cleariy delineate limits and type of ground

stabilization,

3 PROTECTION

A

B.

PProtect instailed fubric until it is covered by at least 1 f. of overlying material,

Any damage 10 the geotextile during its installation or during placement of
overlying materials shall be replaced by the Contractor at ne ¢ost 10 the Gwner.
Unless otherwise noted. the wark shall be scheduled so that the covering of the
geotextile with a layer of the specified material is accomplished within 14
calendar days after placement ot the geotextile. Failure to comply shall require
replacement of peotextile. The peotextile shall be protected from damage prier to
and during the placement ol overlying materials. Beivre placement of overlying
malerials, the Contractor shall demonstrate that the placement technique will not
cause damage to the geotextile.

305 TESTING AND INSFECTION

A

.

Prequaliiication Testing

Gieotextiles are subject to CQA testing by the Owner’s Testing Consultant to
verify conformance with the manufacturer’s list of guaranteed propertics
according 1o the project Construction Quality  Assurance Plan, included in
Appendix 2. The Contractor shall provide samples as specitied herein,  Any
{abric 1hat does not conform to the list of guaranteed properies shail be removed
from the site.

Installed iabric shalt be inspected by the Owner's Representative, No material
shall be placed un the fabric. other than ballast, until the installation has been
approved by the Owner's Represcntative. Ballast shali not obscure seams or
significant length of unseamed laps. The Owner's Representative may require
removal of ballast to inspect suspect areas.

If the Owner’s Representative suspects that completed work has been damaged by
construction methods that do not conform o the specifications, be may require
removal of completed work 10 verify the integrity of the underlying materials.
The Contractor shall bear the cost of removal and subsequent repair as directed by
the Owner’'s Representative, if the integrity of the underlying materials was
damaged. 1t no damage was found. the Owner will pay the Contractor for the
investigation work on a time and materials basis.

CND OF SECTION 62373
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DIVISION 2 - SITEWORE
Section 02376 — Geosynthetic Clay Liner

PART 1. GENERAL

1.01  DESCRIPTION

Al This section covers turnishing and installation of a reinforced needlepunched
Geosynthetic Clay Liner (GCLY at the Gypsum Management Facility and the
CCB Landiill

13 The work includes furnishing all equipment and materials, providing all labor.
supervision, administration and managenment necessary 1¢ perform the work as
specitied herein and as shown on the plans.

1.02 RELATED SECTIONS

None.

1.03  REFERENCLES
The following reterences. or ¢ited portions thereof, govern the work
1. Geosynthetic Institute

a. GRI-GCLY, Test Methods, Required Properties, and Testing
Freyuencies of Geosynthetic Clay Liners {GCLs).

2. American Society for Testing and Materials (ASTM):

#. ASTM D 4632 {1991; R 2003), Standard Test Method lor Grab
Breaking Load and Elongation of Geotextiles,

b. ASTM D 4643 (2000}, Test Method for Determination of Waler
{Moisture} Content of Soil by the Microwave Oven Method,

C. ASTM D 5084 (2003), Test Method for Measurement of Hydraulic
Conduciivity of Saturated Porous Materials Using a Flexible Wall
Permeameter;

d. ASTM D 5261 {1992, & 2003), Test Method for Measuring Mass
Per Unit Area of Geolextiles;

e ASTM [ 5321 {2002y Test Method for Dewermiining the
Coetticient of Soil and Geosynthetic or Geosynthetic and
Geusynthetic Iriction by the DHrect Shear Method:

02376-1
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f. ASTM D> 5887 (2004). Test Method for Measurement of Index
Flux Through Saturated Geasynthetic Clay Liner Specimens Using
a Flexible Wall Permeameter:

E. ASTM D 5888 (1995, K 2002). Practice tor Storage and Handling
ol Geosynthetic Clay Lincrs;

. ASTM D 3889 (1997; R 2003), Practice for Quality Control of
Geosynthetic Clay Liners:

# ASTM D 5840 (2002), Test Method for Swell Index of Clay
Mineral Component of Geosynthetic Clay Liners;
I ASTM D 3831 (2002). Test Method tor Fluid Loss of Clay

Component of Geosynthetic Clay Liners.

[.04  SUBMITTALS

A With the bid, the Contractor shall furnish the lollowing information:

Conceptual description of the propesed plan for placement of the GCLL
panels over the areas of installation.

2, GCL Manufacturer's Quality Control (MQC) Flan for documenting
compliance with Sections 2.01 and 2.02 of these specilications,

3 OCL manufacturer’s historical data for reinforced GCL of a) 10.000-hour
creep shear testing per Scetion 2,01 [ and b} seam flow data at 2 psi
conlining pressure per Section 2.01 E.

4 A copy of GCL manufacturer's International Standards Orpanization
([5(3) Quality Certificate of Registration,

5 Staiement of expericnce {rom the proposed GCL supplier.

fs Statemient of expericnce from the proposed GCL. insialier,

B Al the Owner Representative's or Owner’s requcest, the Condractor shall furnish:

. A representative sample ol the GEls,

2. A project reference list for the GCL{s) consisting of the principal details of
at least ten projects totaling at least 10 million sq. 1t {100.000 sq. meters)
ih size.

C. Upon shipment, the Contractor shall furnish:

l. The GCL manufacturer's Quality Assurance’Quality Control {QAMQL)
certifications (o verify that the materials supplied for the project are in
accordance with the requirements of this specitication.

2, Inventory of materials received.

D As installation proceeds, the Gensynthetics lnstaller’s Representative shall submit

certiflicates of subgrade acceptance, signed by the Contractor and Construction
Cuatity Assurance {COA} Inspector {see Sections 1.06 and 3.03) {or each area
that is covered by the GCTL.
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1.05

ML

Warranty

Alter construction. the contractor shall submit material and installation warranty
cerlificales.

QUALIFICATIONS

GCL Manufacturer must have produced at least 10 million sg. ft. (1 million 54q.
meters) of GCL, with at least 8 million sq. ft. (800,000 sq. meters} installed.

The GCL. Installer must either have installed at least | million =g, fi. (100,000 sq.
meters) of GCLL, or must provide 1o the Engineer satisiactory evidence, through
similar experience in the installation of other types of geosynthetics, that the GCL.
wil] be installed in a competent. professional manner,

CONSTRUCTION QUALITY ASSURANCE (CQA)

Construction Quality Assurance of the GCL installation shail be performed as
outlined in the project Censtruction Quality Assurance Plan, included in
Appendix 2 of these Specilications.

The <iCL Installer shall provide his own CQA inspector.  The Owner shall
provide a third-party inspeetor for CQA monitoring of the GUL installation. The
inspector shall be an individual or company who is independent from the
manufacturer and installer and who shall be responsible for monitoring and
documenting activities. related to the CQA of the GCL throughout installation.

Testing of the GCL as necessary to support the CQA effort shall be perlormed by
a third party laboratory retained by the Owner and independent from the GCIL
manufacturcr and installer.

WARRANTY

The geomembrane material shall be warranted, on a pro-rata basis against manuiacturer’s
defects for a period of five (5) years trom the date of liner installation. The installation
shall be warranted against defects in workmanship for a period of (1) year from the date
af liner completion.

PART 2. PRODUCTS

2.0}

MATERIALS

Al

The GCL shall be manufaciured as a hydraulic barrier consisting of clay bended
between two layers of nonwoven geolextile by needle punching.

(123763
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2.03

)

The GCL shall be manufactured to conform with the test methods, required
properties, and testing frequencies of the GRI-GCL3 specification lur Reinlorced,
Geolextile Related GCE.

In addition to the minimum properties given in Table 1{a) of GRI-GCLI, the GCL
shall conform 1o the following specilications.

Test Method | Minimum Value
Bentonite Mass/Arca (ASTM D 594D 0.75 1b./11°
GC1. Grab Tensile Strength (ASTM 1 4632) 90 1b.

GCL. Peel Strength (ASTM D 4632) | I5 b

The reinforced GCL shall have seam test data from an independent laboratory
showing that the scam flow with a grooved cut in one of the nonwoven geotextiles
5 -5 3 T, - [l

is less than | x 107 m’/m™is at 2 psi hydraolic pressure.

The minimum acceplable dimensions of full-size GCL panels shall be 150 It
{45.7 m) in length. Shori rolls [(those manufactured to a length greater than 70 .
{21 meters) bul less than a full-length roll}] may be supplicd at a rate no grealer
than three (3) per tuckload or three (3) rolls every 36,000 sq. 11 (3,500 sq.
meterst ol GUL, whichever is less,

PRODUCT QUALITY DOCUMENTATION

The GCI. manufacturer shall provide the Contractor or other designated party with
manufacturing QAQC centifications for cach shipment of GOl The certifications shall
be signed by a responsible party emiployed by the GCIL manufacturer and shall include:

A.

B,

The Manulacturer's Certification that the material was manufactured and tested in
accordance with GRI-GCL3 specifications, tagether with a report of the test
results. shall be furnished at the time of shipment.

The manutacturers recommended scaming methoed with seam test data from an
independent laboratory showing that the seam flow is less than | x 107 mim®ss at
2 psi hydraulic pressure.

GCL lot and rall numbers supplied for the praject (with corresponding shipping
information).

PRODUCT LABELING

A.

Prior o shipment, the GCL manufacturer shall label each rall. identilying:

| Product identification information {Manufacturer’s name and address,
brand product code).

0237464

Tondjobsh 350 R sS40k SpecatUypgun Management Faeilie'Specs - Rew (08023 % G0 dor



2 Lot number and roll number.
g Roll lenpth, width and weight,

(12376-5
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244 PACKAGING

A

The GCL shall be wound around a rigid core whose diameter is sulficienl to
facilitate handling. “The core is not necessarily intended to support the roll for
lifting but should be sufficiently strong to prevent collapse during transit.

All rolls shall be labeled and bagged in packaging that s resistant 1o
photodegradation by ultravialet {UV) light.

205 ACCESSORY BENTONITE

A

The granular bentonite sealing clay used for overlap seaming, penetralion sealing
and repairs shall be made from the same natural sodium bentonite as used in the
GCL and shall be 45 recommuended by the GOL manudacturer. Seaming of GCLs
shall be conducted in accordance with the manutaclurer's guidelines for each
particular GCL..

PART 3. EXECUTION

301 SHIPPING AND HANDLING

A

The rolls of GCL. shall be packaged and shipped by appropriate means to prevent
damage to the material and to facilitate ofHoading.

The [nstallation Supervisor shall be present during delivery and unloading of ihe
GCL. A visual inspection of cach roll should be made during unloading to
identity if any packaging has been damaged. Rolls with damaged packaping
should be marked and set aside for further inspection. The packaging should be
repaired prior to being placed in storage.  The Installation Supervisor shall
prepare and submit an mventory that includes lot and roll number for matenials
received.

The Installer is responsible for unloading the GCL.. The Instalier should contact
the Manufacturer prior to shipment to ascertain the appropriateness of the
proposed unloading methods and equipinent.

U2 §TORAGLE

A,

Storage of the GUL rolls and aceessory bentonite shall be the respensibility of the
Installer.

Ralls should be stored in @ manner that prevents sliding or rolling from the stacks
and may be accomplished by the use of chock blocks. Ruolls should be stacked at
a height no higher than that at which the lifling apparatus can be salely handled
ftypically no higher than four).

02376-6
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C. All stored GCL. matermls and the accessory benlonite must be covered wilh a
plastic shect or tarpaulin until their installation.

. The integrity and legibility oi the labels shall be preserved during storage,
3.03 EARTHWORK

A The compacted clay liner upon which the GCL is installed shall be prepared and
compacted prior 1o installation.  The surface shall be smooth. firm. and
unyielding, and tree of’

Yegctation,

Construction debris.

Sticks.

Sharp rocks.

Void spaces,

Iee,

Abrupt ¢levation changes,

Standing water.

Cracks larger than .25 in. (6 mm) in width.

. Any other ioreign matter that could contact the GCLL.

pei S A

B, Immediately prior to GCL deployment, the compacied clay liner shall be final-
graded by the contractor to Mill in all voids or cracks and then smooth-rolled 1o
provide the best practicable surface for the GCL. At completion of this activity,
no wheel ruts. footprints or other irregularities shall exist n the subgrade.
l‘urthertnore, all protrusions extending more than 0.5 in, {12 mm) from the
surface shall either be removed, crushed or pushed into the surface with a smooth-
drum compaclor,

C Prior ts daily GCL placement, the installer shall provide to the CQA Officer daily
“certificales of acceptance” which document 1he Installer’s inspection and
acceplance of the underlying surface as being suitable for GCL installation.

D [t shall be the Instalicr’s responsibility thereafier to indicate to the Owner's
Representalive any change in the condition of the compacted ¢lay liner that could
cause the subgrade 10 be out of compliance with any of the requirements listed in
this Section. The Instailation Supervisor shall centify in the daily repoert that no
GC'L. was placed over visibly defective Jow permeability soil surlace,

E. Al the top of sloped areas of the job site, an anchor trench for the GCI. shall be
excavated by the contractor in aceordance with the project plans. The wench shall
be excavated and approved by the COQA Inspector prior to GUL placement. No
loose suil shall be allowed at the bottom of the trench and no sharp corners or
protrusions shall exist anywhere within the lrench.

02376-7
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304 GOL PLACEMENT

A

1.

D

GCL rolfls shall be delivered to the working area of the site in their original
packaging. Immediately prior to deployment. the packaging shall be carefully
removed without damaging the GCL. The orientation of the GCL. {ie., which
side faces up) shall be in accordance with the Owner Representative's
recommendations,

Egquipment which could damage the GCL, shall not be allowed to travel directly
on L. It the installation equipment causes rnting of the subgrade, the subgrade
nust be restored (o its originally accepted condition before placement continues.

Curc must be taken to minimize the extent to which the GCL is dragged across the
subgrade in order o avoid damage to the bettom suriace of the GCL. A
tenporary peosynthetic subgrade covering comimonly known as a siip sheet or rub
sheel may be used to reduce iriction damage during placement.

‘The GCL panels shall be placed parallel to the direction of the slope.

AL GCL panels shail lie tlat on the underlying surface. with no wrinkles or folds,
especially atl the exposed edges of the panels.

Only as much GCL shall be deployed as can be covered at the end ol the working
day with soil. a geomembrane. or a temporary waterproof tarpaulin.  The GCL
shall nat be lett uncovered overnight. It the GCL is hydrated when no confining
stress @5 present, the Installer shall remove and replace the hiydrated material as
direcied by the Owner Representative.

305 ANCHORAGE

A

As directed by the projeet drawings and specilications. the end of the GCL. rall
shall be placed in an anchor trench at the top of (he slope. The from edge of the
trench shall be rounded so as to elinunate any sharp corners, Loose sail shall be
removed from the floor of the trench. The GCL shall cover the entire trench
tlaar, but shall not extend up the rear trench wall,

3.06  SCAMING

A

The GCL seams shall be constructed by overlapping their adjacent cdpes
according to the manufacturer’s recommendations.  Care should be taken to
ensure thal the overlap zone is nol contaminated with loose soil or other debris.

End-of-roll overlapped scams shall be constructed with a minimum overlap of 24

in, {600 mm). Scams al the ends of the pancls should be constructed such that
they arc shingled n the direction of the grade to prevenat the potential lor runofl
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flow to enter the overlap zone. End-of-roll overlapped seams for all reinforced
GCL seams require bentonite-enhanced seams as described below.

C. Bentonite-cnhanced seams shall be constructed between the overlapping adijacent
panels as follows. The underlying edge of the longitudinal overlap is exposed and
then a continuous bead of granular sodium benlonite is applied along a zone
defined by the edge of the underlying panel and the 6-inch {150 mm}) line. The
granular bentonite shall be applied at 2 minimum application rate of one quarter
pound per lineal ft. (0.4 kg/m). A similar bead of granular sodium bentonite is
applied at the end-of-rall everlap.

307 DETAIL WORK
Al There shall be no penetrations through the GCIL.

B. Cutting the GCL should be performed using a sharp ulility knite. Frequent blade
changes are recommended to avoid damage to the geotextile compenents of the
GCL during the cutting process.

308 DAMAGE REPAIR

A. If the GCI. is damaged (torn. punctured. perforated, etc.) during installatien. it
may be possible. if approved by the Owner's Representative, to repair it by
cutting a patch w fit over the damaged area. The patch shall be obtained from a
new GUL roll and shall be cut to size such that a minimunn overlap of 12 in. (384
mm} is achicved around all of the damaged area. Granular bentonite or bentonite
mastic shall be applied around the damaged area prior 1o placement of the paich.
It miay be desirable 1o use an adhesive to affix the pateh in place so that it is not
displaced during cover placement. Patching shall be centified by the Installer’s
CQA Inspector and observed by the Owner's Kepresentative.

PART 4. GRI-GCL3 SPECIFICATIONS

Geosynthetics Research Institute {GRI) GRI-GCL3. “Test Metheds, Required Properties.
and Testing Frequencies of Geosynthetic Clay Liners (GCLs).”, Dated —~ May 16, 2005.

EXND OF SECTION (02376
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Geosynthetic Institute (GRD)
475 Kedron Avenue *@
Folsom, PA 19033-1208 L!SA @((E”
TEL (610) 522-8440 D
FAX (610} 522-844] -(GCD)

Criginal - May 16, 20005

GRI-GCL3*
Standard Specitication lor

"Test Methods, Required Properties, and T'gsting Frequencies ol
CGeasyntheiic {lay Liners {GCLs)"

This specification was developed by the Geosynthetic Rescarch Institute (GRI1Y. with the
cooperation of the member organizations for general use by the public. It is completely optional
in this regard and can be superseded by vther existing or new specifications on the subject matter
in whole ar in part.  Neither GRI, the Geosynthetic Institute. nor any of its related institutes,
wartant or indemnifies any materials produced according 1o this specification either ar this lime
or in the future,

Scope

I.1 This specilication covers the manufaciuring quality control (MQC) of geosynthetic
clay liners (GCLs). describing types of tests, the proper test methods, minimum
and sometimes maximum values, and the minimum testing frequencies.

Mole 1: Geosynthetic Clay  Liners  (GCLs) are  also  called Clay
Creosynthetics Barriers (GBR-Cs).

1.2 There are two general categories of GCLs covered in this specification: reinforced
and nonreinforced.  Within cach category there are geolextile. polymer coated
geotextiles, and geomembrane/geofilm related types.

I.3  This specification is intended to aid manufacturers. suppliers, purchasers and users
of GLs in cstablishing an aceeptable level of effort for manufacturing quality
control,

*This GRI standaed s developed by the Geosynthetic Research lnstitwie through consullation and review by the
mumber organizations. This specification will be revivwed ol least every 2-years, or on an as-required basis, In this
regard iUis subject to change at any thme, The mast recent revision date 15 the efTective version,
Copyright T 25 Geosynthetic [nstitute
All rights reserved
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1.4 This specification does not address manufacturing gquality assurance (MQA),
product acceplance testing, or conformance testing.  ‘These are independent
activities taken by organizations other than the GCL manufacturer.

1.5 The values stated in 81 {metric} units are o be regarded as the standard. The U.5.
(English) units are calculated values using a “soft” conversion aceuracy.

1.6 This standard does not purport 1o address all of the safety concerns, if any.
associated with its use. [t is the responsibility of the user of this standard to
establish appropriate safety and health practices and determine the applicabitity of
regulatory limitations prior i use.

Referenced Documerits

2.1 ASTM Standards

Ly 638
L 792

D §82

D[ 141
D 1505
[ 4354
[ 4439
L} 4632
14759

5198
[ 5261
5721
[ 5887
I3 5858
[ 5889
D 5890
D 5891
35993
[ 5994

De&ld2
D 6141

Test Method for Tensile Properties of Plastics

Test Methods for Density and Specilic Gravity (Relative Density) of
Plastics by Displaccrent

Test Method for Tensile Properties of Thin Plastic Sheeting

Practice lor Preparation of Substitute Occan Water

Test Method for Density of Plastics by the Density-Gradient Method
Practice for Sampling of Geosynihetics for Testing

Terminology lor Gensynthetics

Test Method for Grab Breaking Load and Elongation ol Geotextiles
Practice for  Determining e Specification  Conlormance  of
Cieosynthetics

Test Method for Measuring Mominal Thickness of Ceotextiles and
Gieomembranes

Test Mcthad for Measuring Mass per Unit Arca of Geotexules

Practice for Air-Oven Aging of Polvelefin Geomembranes

Test Method for Measurement of Index Flux Through Saturated
Geosynthetic Clay §L.iner Specimens Using Flexible Wall Permeameter
Practice for Storage and Handling of Geosynthetic Clay Liners

Practice for Quality Control of Geesynthetic Clay Liners

Test Method for Sweil Index of Clay Mineral Component of
Geosynthetic Clay Liners

Test Method for Fluid Loss of Clay Component of Geosynthetic Clay
Liners

Test Method for Measuring the Mass Per Unit Area of Geosyntheue
Clay Linets

Test Methad for Measuring the Core Thickness of  Textured
Creomembrae

Guide for Installation of Geosynthetie Clay Liners

Guide for Screening the Clay Portiom of a GCL for Chemical
Compatibility to Liguids
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1 6243
D 6495

D 6496

D 6693
0 6760

[ 6768

Wethed for Determining the Internal and Interlface Shear Resistance ol
Geosynthetic Clay Liner by the Direct Shear Method

Ciuide for Acceptance Testing Requirements for Geosynthetic Clay
l.iners

Test Method for Determining Average Bonding Peel Strength Between
the Top and Bottom layers of Needle-Punched Geosynthetic Clay
Liners

Test Methaod for Determining Tensile Properties of Nonrginforced
Polyethylene and Nonreinforced Flexibic Polypropylene Geemembranes
Test Method for Lvaluation ol Hydrauiic Propenies of Geosynthelic
Clay Liners Permeated with Potentially Incompatible Liguids

Test Method lor Tensile Strength of Geosynthetic Clay Liners

22 ORT Standards

M3

GMI7

GMI3

Test Properties. Testing Frequency and Recommended Warrant for High
Drensity Polyethylene (1IDPE) Smooth and Textured Geomembranes
Test Properties, Testing Frequency and Recommended Warranty for
lincar Low Density Polveihylene (LLDPE) Smooth and Textured
Geomembranes

Test Properties, Testing Frequency and Recommended Warrant for
Flexible Polypropylene (fBE and fPI-R) Nonrcinforced and Reinforced
Geomembranes (Presently suspended as of May 3, 2004)

23 Crovernment Document:

LLS. Environmental Protection Agency Technical Guidance Document *Quality
Control  Assurance and (Quality Control for Waste Containment Facilities.”
CPA/GON/R-33/182. Septermnber 1993, 305 pes.

Terminology
il Dietinition
A.1.1  Geosynthetic Definitions:

53111 geotexttle. n a permeability geosynthetic comprised solely of

textiles. (ASTM > 4439)

3.1.1.2 geomembranc, n—an essentially impermeable  peosynthetic

barrier composed ol one or more synthetic sheets. (ASTM DD
4439)

3013 geofilm, n—a thin polymeric film which & essentially

impermeable having a thickness no greater than 0.25 mm (10
mils).

3114 geotextile-polvimer, n -a geotextile which has been coated with,

or impregnated by, a polymer such as polypropylenc
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Note |:

geosynthetic clay liner, n—a manulactured hydraulic barer
consisting of clay bonded to a layer or layers ol geosynthetic
materials, (ASTM [ 4439)

Geotextile Related GCL is one in which two gectextiles are used
respeclively as cap and carrier to the bentonite. Cap and carrier
designations in this standard refer to respective orientations
during manufacturing. This may or may not be the as-placed
origntalion in the field. It can be internally reinforced by needle
punching or stitching, or be nonreinforced.

Geotextile Pelymer Coated GCL is one in which two geotextiles
arg used respectively as cap and carrier W the encased hentonite,
however, one of the geotextiles has been polymer coated in a
manner thal the permeability and flux are decreased. Cap and
carrier desipnations refer o the as manufactured product and not
necessarily to lhe as-placed orientation. 1t can be internally
reinforced by necdle punching or stitching, or be nonreinforced.
Geomembrane/Geofilm  Related GCL (s one in which a
geomembrane or geofilm is included in the cross section either
above or below the cap geotextile. [t can be internally reinforced
needle punching or be nonreinforced. Also in the nonreinforced
catcgory is bentonite adhesively bonded 1o a geomembrane.

3.1.2  Material Definitions

3120

3.1.2.2

bentenite—a  distinet type ol finc-grained clay soil typically
containing not less than 80% montmoeriilionite clay, usually
characterized by high swelling upon wetting.

Formulation, n - The mixture of a unique combination ol
ingredients identilicd by type, propertics and guantity. For
geosynthetic  materials, a  fornulation refers to the exact
percentages of resin, additives, carbon black andior other
additives. It docs not necessarily refer to individual suppliers of
each ingredient.  The individual suppliers must meet the
manufacturer’s internal quality control specilication.

Organizational Definitions:

3.1.3.1

3132

3133

3.1.34

installer, n—the party who installs, or facilitates installation of,
any materials purchased from manulacturers or suppliers.
manufacturer, n—the group, corporation, partnership, or
individual that manufactures a product.

purchaser, n—the person, company, or organization that
purchases any materials or work 1o be performed.

supplier, - the party who supplies material of services,

GCLA-4 ol 11 orig. 5 LA



34 Quality Delinitions:

J.1.4.1

3142

3.1.4.3

3144

Manulacturing Quality Control (MQC) - A planned system of
inspections that s wsed to directly monitor and control the
manufacture of a material which is factory eriginatcd. MQC is
normally  performed by  the manufacturer  of  geosynthetic
materials and (s necessary 10 ensure minimum {(or maximum)
specified valucs in the manufactured product, MOQC refurs o
meisures taken by the manufacturer to delenmine compliance with
the requircmenis for matenals and workmanship as stated in
certification  documents  and  contragt  specifications.  rel.
EPA/GO0/R-93/182

Manulacturing Quality Assurance {MOQA)Y - A planned system of
activities  that provides assurance that the materials were
canstructed as specified in the certification documents and
comract specifications.  MOQA includes manufacturing tacility
inspections, verifications, audits and evaluation of the raw
materials {resins and additives} and geosynthetic products to
aszess the quality of the manulactured materials. MQA relers 1o
measures takent by the MOA organization o determing if the
manufacturer is in compliunce with the product certification and
contract specifications for the project. ref, CPA/GONR-93/182
Construction Quality Control (CQC) - A planned system of
inspections that are used (o directly monitor and conirol the
quality of a construction project.  Construction quality control is
normally  performed by the geosynthetics manufacturer or
instalier, or for natural soil materials by the earthwork contractor,
and is necessary to achieve quality in the constructed or installed
system,  Construction quality control {CQO) refers to measures
laken by the installer or contractor to determine compliance with
the requirements for materials and workmanship as stated in the
plans and specilications for the project, ref. EPA/GOO/R-93/182
Construction Quality Assurance (CQA)Y - A planned system of
activities that provide assurance thal the facility was constructed
as specified in the design.  Construction guality assurance
includes inspections. verilication, audits, and evaluations of
materials and workmanship necessary to determine and docurment
the quality of the constructed facility. Construction quality
assurance (COQA)Y refers Lo measures taken by the CQA
organization to assess if the installer or contractor is In
compliance with the plans and specifications for a project. ref.
FPA AO0/R-93/(82

L N arig. 5716413



4, Significance and Use

4.1

4.2

GCLs st be propetly manufactured in @ manner consistent with a minimum
level of quality control as determined by in-house testing of the final product.
This specificatiun presents the types of tests, standard methods of the testing,
required (usually minimum) test values, and minimum testing frequencies which
should be embodied in the manulacturer’s quality control decurments, The queted
tests, test methods and test values in Tabie | must appear in the MQC plan and
the MOQL repaort,

It should be clearly recognized that mumufacturers may perform additional tests or
al greater frequency than required in this specification, or both. In this case, the
manulacturer’'s quality control plan will then take precedence over this
specification.

It should also be recognized that purchasers and installers of GCLs may require
addilional tests or at a great frequency than called for in this specification, or both.
The orpanization(s) producing such project specilic specification or quality
assurance plan should recognize that such requirements are beyond the current
state-of-the-practice. 1 such a request is made by purchasers or installers, they
should clearly communicate the requirements to the manulacturer or supplicr
during the conwact decisions in order that disputes do not arise al a subsequent
time,

5. Procedure

3

5.2

The procedures embedied in this specification are contained in the respective lest
methods given in Table |,

5.1.1 The minimum recommended guality control tests for the manutacture of
GCls are given in Table . Specific tests are performed on the bentonite.
the peosynthelic component materials, and the finished GCL. Table 1{a)
is in 8.1, (Metric) units and Table 1{by is in U5, (English) units,

Mote 20 The conversion frorm 5.1, units imo L5, units s solt,

5.1.2  The individual properties in Table | are minimum values; except fluid
lass, rmoisture content, and permeability (or flux). They are maximum
values. The manner of taking specimens is described in the appropriate
test method. When an average value is indicated, il is listed in the table as
*min. ave,”, oF 'max, ave.”.

Bentonite {as received)

Twa tests are required; swell index and fluid loss. The latter is a maximum value,
These tests should be performed on the bentonite prior to fabrication into a GCLL
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5.4

5.6

or on bentonite Laken from the manulactured product if the bentonite is modilied
mn any way during manufacturing. e.g.. if an adhesive is added.

Geolextile (as received)
Mass per unit area is required on the as-manufaciured cap and carrier fabrics. with
different values depending on the fabric being nonwoven or woven,

Mote 30 These tests are to be performed on the geotextiles before
manufacturing into the linal GCL. Removal of the geotextiles
from the manuiactured product and subsequent testing will give
crrongcous values and is not an acceplable practive. The exception
i5 polymer coated (GULs where the geotextile must be removed o
determine ils mass per unit area.

Creomembrane/Geofilm (as received)

The following tests are required, thickness, density, and tensile strength at break.
All are minimum required values. Tensile strength at break is the lowest of
machine direction and cross machine direction.

Note 4 These tesis are to be performed on the geomembrane or geolilm
before manufacturing into the final GCL.  Removal of the
geomembrane or geofilm from the manufactured product and
subsequent testing will give erronecus values and is not an
accepted pracuce,

CGCL (as manufactured)

Six tests are required on the as-manulactured GCI. with one having an alternative,
i.e.. hydraulic conductivity or flux. Al are minimum values, with the cxception
of moisture content and hydraulic conductivity or Nux.

GCLL (long-term)

The purpose of these long-term or endurance tests is to provide confidence in the
continuing acceptable performance of the bentonite and geosynthetic components
of the installed GCL.

56,1 The durability of the bentonite is evaluated vsing a permeant consisting of
0.1 M calcium chloride solution. See ASTM D 6141 which is a guide for
this particular aspect of the specification. The GCL is o be hydrated with
distilled dionized waier prior to conducting the tests with the calciumn
chloride solution. It this regard, ASTM 16766 Scenario | and Method C
is the procedure to be used. Furthermore, this test is conducted (wice ar
two different normal pressures, i.e., 35 and 500 kPa. The maximum
allowable values are listed in Table 1.

3.6.2  The geotextiles in their as-received condition are evaluated by incubation
in a forced air oven per ASTM D572] sct at 60°C for 50 days. The

GCLI-Fof 1 nrin. 31605



minimum percent in tensile strength retained at break, as measured by
ASTM D6768, s 65%. If individual yarns are used in reinforcing GCLs,
they must also meet this same endurance criterion,

5.6.3 The geomembraneg in its as-received condition is evaluated for durability
via the appropriate GRI Specification.  IFor high density polyethylene
(LiDPE}, the specification iz GRI GMI13.  For linear low density
polyethylene (LLDPE), the specification is GRI GMI7.  For flexible
polypropylene ({PP), the specilication is GR] GMIE.

564 The geofilm in its as-received condition is evaluated by incubation in &
forced air oven per ASTM D5721 set at 60°C lor 530 days. 'The minimum
percent tensile strength retained at break for either MD or XML, as
measurcd by ASTM D82, is reporied accordingly and must meet or
exceed the specification value.

Note 5: It should be recognized that the above durability criterion for
geofilms is not as stringent as the critetia for geomembranes stated
in Section 5.6.3.

Workmanship and Appearance

6.1

6.2

6.3

6.4

Waterproof ink overlap lines should be printed on both edges of one ol the
surlaces {geotextile or geomembrane) of the manufactured GCL.

Note & The overlap lines are minimally 150 mm (6.0 in.} from the edges
of the G, (Other design-related situations may require greater
overlap distances to be printed on the GCls, eg., when not
backfilled in a timely manner.

Needle punched and stiich bonded GCLs shall be essentially free of broken
needles and fragments ol needles that would negatively elfect the performance of
the final product. There must be continuous needle detection and removal
devices, e.g., metal deteetors and magnets, used during manufacture of GCL
products.

The manufactured GCL shall have good appearance qualities. [t shall be frec
from such defects that would aifect the specified properties and integrity of the
product.

General manufacturing procedurcs shall be performed in accordance with the

manufacturer's internal quality control guide and/or documents. ASTM D53EES
and D5889 should be followed in this regard.

GULY - B of 1 orig. 5/16/03



MQC Sampling

71

7.2

Sampling shall be in accordance with the specific 1est methods listed in Table 1.
Il no sampling protocel is stipulated in the particular test method, then test
specimens shall be taken evenly spaced across the entire rol] width, see ASTM D
4354,

The number of tests shall be in accordance with the approprizie test methods
listed in Table 1,

The averape of the test results should be caleulated per the particular standard
cited and compared to the minimum value listed in these tables, hence the values
listed are the minimuwm average values and are designated as "min. ave.". When
the property 1s a maximum value, the designation is “max. ave.”™

MQC Retest and Rejection

3.1

I the results of any test do not conform to the requirements of this specilication,
retesting to determine conformance or rejection should be done in accordance
with the manufacturing proiocol as set forth in the manufacturer's quality manual.

Packaging and Marking

9.1

G2

The GCL shall be rolled. clearly labeled, and onto a substantial core. encased in a
waterproot wrapper.  Packaging must be adequate for safe transportation to the
point of delivery.

The label should include manufscturer, siyle, lot andfor roll mumber, weizhi,
length and width,

Conformance and Certification

16.1

10.2

Conformance of the manufactured GCL (o this specification, or agreed-upon
variation thereof, shall be performed by the MQA organization or designated by
the purchasecfowner.  ASTM 13 4739 can be used as a general guide, but
individual test methods must be clearly stipulated and communicated to the
parties involved.

Upon request of the purchaser in the contract or order, a manufacturet's
cerification that the material was manufactured and tested in accordance with Uus
specification, together with a report of the test results, shall be furnished at the
time of shipmenl,
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DIVISION 2 - SITE WORK.
Section 02640 — HDPE Piping
ADDENDUM #2

PART 1. GENERAL

1LOI DESCRIPTION

This section pertains to construction of the HDPE (High Density Polyethylene) Piping for
the Leachate Collection System, Process Water Recovery System, tre Slarey Piping wid-
Valver, and Recycle Pond Decant System at the Gypsum Management Facility and the
Leachate Collection System for the COB Landfill,

1.02  RELATEL SECTIONS

Mone,

L3 REFERENCES

The following references, of ¢ited portions thereod, govern the work

A American Society ol Testing and Materials:

2.

ASTM F7i4-thoa Standard 5

ASTM 1 2683 (2004); Specification for Socket-Type Polyethylene I'ittings
lor Outside Diameter-Controlled Polyethylene Pipe and Tubing.
ASTM D 3261 {2003} Specification {or Butt Heat Fusion Pelyethylene (PL)
Plastic IVittings for Polyethylene (PE) Plastic Pipe and Tubing,
ASTM D 3350 (2005); Specilication for Polyethylene Plastics Pipe and
Fittings Materials.
ASTM F 412 (2001 a), Terminology Relating to Plastic Piping System.
ASTM F 1055 {1998); Specification for Flectrofusion Type Polyethylene
Fittings for Outside Diameter Controlicd Pelyethylene Pipe and Tubing.
ASTM I° 1056 (2004Y; Specification for Sockel Fusion Toaols for Use in
Socket Fusion loining Polyethylene Pipe or Tubing and Fittings.

fication for Polyethylene (PE] Plastic
Pipe {SDR-PR) Bused on Quiside Diameter.

ASTM _F2164-02  Stundard  Practice for Figld Leah Tosting of

Polveriviene (PE) Pressure Piping Systems Using Hydrostatic Pressure

104 SUBMITTALS

A Qualiflcations

Submit gualifications of the Welding Supervisor who will be responsible for
construction quality control of the pipe joining process.

0264i»-1 Rev 2
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B. Material Certilications

Submit manufaciurer certifications that the pipe provided complies with the
requirements herein.

. Product Data
1 Submit product data and operating instructions for pipe Joining equipment.
2. Subniit pipe manufacturer's recommended procedures for storing. handiing,

and installing pipe and fittings.
105 QUALIFICATIONS

A The Contractor or Subcontractor performing the work under this section shall have
in his employ a Welding Supervisor who has campleted a minimum of 10,000 £t of
pipc Joining work using the type of equipment proposed tor use in this work. The
Welding Supervisor shatl be on sile at all times during pipe line installation, and
shall provide direct supervision over other employees.

1.6 WARRANTY
A The pipe and Niitings shal] be warranted, on a pro-rata basis, against manulaeturer’s
defects for a period of five (3) years from the date ol pipe installation. The

installation shall be warranted against defects in workmanship for a period of one
{1} veai [rom the date of completion,

PART 2. PRODUCTS

201 MATERIALS
A Leachate and Process Water Collection Piping

l. Pipe wmaterial shall be High Density Polyethylene (HDPE) PE 3404,
according 1o ASTM 1412, with minimum ¢ell classification values of
3434640, according to ASTM D3350, lron pipe size (IPS) and standard
dimension ratio {SDR) shall be as indicated in the plans,

2, Size and spacing of holes in perforated pipe shall be as indicated in the
plans.

B Stuen Shiice Bip
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. Fittings fLeachate and Procesy Water Colfectivn Piping)

(3%

Firtings shall be made of the same material and size as the HDPE piping.
and shall have a pressure rating no less than 160 psi.

Buit Fusion Filtings

Fittings shall be PE3408 HDPE. Cell Classification of 3454640 as
determined by ASTM 133350-99. Butt Fusion Fittings shall have a
matiufacturing standard of ASTM D3261. Molded & labricaied fittings shall
have the same pressure rating as the pipe unless otherwise specified on the
plans. I'abricated fitlings are to be manufaciured uwsing a Data Logper.
‘Temperalure, fusion pressure and a graphic representation of the fusion
cycle shall be part of the guality control records.

Electrotusion Fittings - Fittings shall be PE3408 HDPE, Cell Classitication
of 3454640 as determined by ASTM D3350-99. Elecirolusion I'ittings shall
have a manufacturing standard of ASTM F-1035, Fittings shall have the
same pressure rating as the pipe unless otherwise specilied on the plans.

IFlanged and Mechanical Joint Adapters - Flanged and Mechanical Joint
Adapters shall be PE 3408 HDPE, Cell Classification of 345464C  as
determined by ASTM D-3350. [langed and Mechanical Joint Adapters
shall have a manufacturing standard of ASTM D-3261. [ittings shall have
the same pressure rating as the pipe unless otherwise specified on the plans.
Flanged and Mechanical Joint Adapiers are (o be used for Sluice Piping
anly.

02640-3 Rev2

Ll st DRS00 peaine SrackiSpeesiCpaum Mgt FigilibyiSees - Bev 2502640 1IDPE. Piping dot



installation procedires, —ngf—-:huﬂ b m.'..llm'ied.u.\' specifivd and-indicated-on the

drawings.

b Fitvings for HDPE Slrey Piping

. Bast FKuvion Eiftings - Fittings Pipe shall be_manntactured froneapipe
resin-witicl meety ASTM D SIS with & prisiseass coll classification af
dLALTIC, Pipe shall be masifactared to the_dimensiony of ANTM E-714,
Fherepvice factor to determine the pressure rasing sholl be 8063, The pine

L it Bt Funion Forine sl e
EEEE!.!!‘ A% ”"? F”"PF ””FF’T “F& EF"”.FE: ."F!'F._ﬁ “t :! ! \ E bricated
Eepresantittion - the—fusion-opele-shall_he_partofthe Quality Condral
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2.02

EQUIPMENT

A

Sections of polyethvlene pipe should be joined imo continuous lengths on the
jubsite above ground. The joining method shall be the buit fusion method and shall
be petformed in strict aceordance with the pipe manufacturer's recommendations,
The butt fusion equipment used in the juining procedures should be capable of
mecting all conditions recommended by the pipe manufacturer, including, but not
ltmited 1o, temperature requitements of 400 degrees Fabrenben, alignment. and an
imettacial fusion pressure of 73 PSL The butt fusion joining will produce a joint
weld strength equal tu or greater than the tensile sirength of the pipe itself. All field
welds shall be made with fusion equipnmient equipped with a Data Logger.
Temperature. lusion pressure and a graphic representation of the fusion cycle shall
be part of the CQuality Control records.

Sidewall fusions for connections o outlel piping shall be performed in accordance
with HDPE pipe and fitting manufacturer’s specifications. The heating irons used
for sidewall fusion shall have an inside diameter equal to the outside diameter of the
HIDDPE pipe being fused. The size of the heating iron shall be Y4 inch larger than the
slze ol the outlet branch being lused,

Mechanical joining will be used where the butt fusion method can not be used.
Mechanical joining will be accomplished by either using a HDPE flange adapter
with a Ductile Tran back-up ring or HDPE Mechanical Joint adapter with a Ductile
Iron back-up ring.

Socket fusion, hot gas fusion, threading, solvents. and epoxies will not be used to
Jjoin HDPE pipe.

PART 3. EXECLTION

3.0l

LR

J.03

MATERIAL DELIVERY ., STORAGI, AND HANIDILING

Al

1.

HDPE pipe and fittings shall be packaged and shipped by appropriate means o
prevent damage to the material and o facilitate off-loading.  The COwner will
provide an on-site storage site.  Slorage site requirements (size and prelerred
location) shall be submitted with the bid documents.

Storage and handling shall be according to manufacturer’s recommendations,

BAYSE PREPARATION

HDPL Piping for leachate and process water collection shall be installed on a layer of
coarse agpregale placed by the Contractor in accordance with the plans, The grade of the
coarse aporegate base shall be verified belore installing the piping.

TRENCH INSTALLATION

02640-5_Rev 2
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4

3.05

I:xcavation, Foundation, Bedding and Haunching for the underground installation of HDPLC
Sluice Piping shall be in accordance with Section 20-2.20 of the “Standard Specifications
for Water and Sewer Main Construction in lllinnis™, The trench shall be backlilled with
excavated material to the top of mench surface. Excavations in areas of Structural 1] shall
be backfill with and compacted to the specifications of Section 02200-Carthwork for
Structural Fitl. Al other arcas shall be backlilled 1w 92% of the dry density, as determined
by the Standatrd Proctor Test ASTM 12698,

INSTALLATION

All pipe and fittings shall be nstalled according to the manufacturer’s recommendations,
Removal of weld beads is not required. Coniractor shall place coarse aggregate along the
pipe to provide Jatera) stability. Welds shall not be obscured vniil they have been approved
by the Owner’s Representative, the top of pipe shall not be covered until the Construction
Quality Assurance (CQA) survey has been completed Lo verify conformance with specilied
tolerances.

INSPECTIONS

A The Owner's Representative shall shall visually inspect pipe materials (o verify that
gach pipe material is propetly stamped {by the manufacturer) for AS'TM acceptance
beiore installation. Detective or damaged materials shall be removed from the site,

B. Each weld and connection  shall be  wvisually inspecied by the Owner's
Represemative.  Defective welds shall be repaired as directed by the Owner’s
Represenlative and according to manufacturer’s receommendations.  Welds and
connections shall not be covered until they have been approved by the Owner’s
Representalive,

TOLERANCES

NG HDPFE piping shall be located within 0.5 fI. of plan location, and clevation shall be
within 0.1 fi. of plan elevation with no adverse slopes.

END OF SECTION 02936
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DIVISION 2 - SITEWORK
Section 02700-5tonm Drainage

ADDENDUM #1
PART 1. GENERAL
.01 DESCRIFITTON
A, This section includes installing pipe culverts and end sections for pipe culverts,
i3 Storm Drainage installation shall include incidental related work such as topsoil

removal, trench excavation, backfill, compaction. tie-in of existing system. ete..
1.2 RELATED SECTIONS
A The following sections comtain items which are related to the work in this section:
| 02200 - Earthwaork
.03  REFERENCES
A The following reference. or cited portions thereol, governs the work:
I Ilinois Department of Transporation (IDOT): Standard Specifications for
Road and Bridge Consiruction, adopted January 1. 2007, Payment

provisions shall not apply.

PART 2, PRODUCTS

2.01  PIPE CULVERTS
AL HDPE Pipe Culverts shall be installed in accordance with Article 542 of the
Standard Specifications. All piping shall be Corrugated PE (Polyethylene) with a
Smoath Interior. in accordance with AASHTO M 294, Type 5.
202 METAL END SECTIONS

AL Metal Cnd Seetions shall be either aluminum or steel in accordance with Article
542 07(c) of the Standard Specifications.

263 REINFORCED CONCRETE CULVERT PIPE

A. Reinferced Concrete Culvert Pipe shall be furnished in accordance with Article

142, 06fu) of the Standard Speciflearions.
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203 PRECAST REINFORCED CONCRETE FLARED END SECTIONS

A. Precast Reimforced Concrefe Flared End Sections shall _bhe furnished in
accardarnce with Article 1042, 87(a) of the Standard Specifications.

PART 3. EXECUTION

301 STORM DRATNAGE PIPING INSTALLATION
A Consiruct pipe culverls in accordance with the Article 542 of the Standard
Specifications, Bedding and Haunching shall be IDOT CA-6 Gradation. Trench
excavalions are to be backfilled with on-site clayey materials instcad of sand.
Compact backhll to 95 percent of the maximum dry density as determined by the
Standard Proctor test — ASTM D-698.
302 MEFRAL END SECTION INSTALLATION
A End Treatments shall be insialled according 1o Article 542.07 of the Standard

Specifications.

END OF SECTION 02700
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DIVISION 2 - SITEWORK
Section 492300 - HDPL:

Geomembrane
ADDENDUM #1
PART 1. GENERAL
.01 DESCRIPTION

AL This section includes manuflacturing. furnishing, and installing High Density
Polyethylene (HDPL) Geomenibranes for the Gypsum Management Facility and
the CCB Landfill.

B. The work includes Turmishing all equipment and materials and providing all laber,
supervision. administration and management neeessary to perform the work as
shown on the plans,

1.02  RELATED SECTIONS

A The following sections contain items which are related to the work in this section:
I 02373 — Geotextiles
2 02376 — Geosynthetic Clay Liner

1.03  REFERENCES

A The following references, or cited portions thercof, govern the work:
. American Society for Testing and Materials {ASTM):
a. D 638, Standard Test Method for Tensile Properties ef Plastics.

b. 1 751, Standard Test Methods {or Coated Fabrics.
C. D 792. Standard Test Methods for Density and Specific Gravity
{Relative Densily} of Plastics by [Displacement.

d. > 1004, Standard Test Method for Initial Tear Resistance of
Plastic Film and Shecting.

c. D 1204, Standard Test Method for Lincar Dimensional Changes of
Non  Rigid Thermoplastic  Sheeting  or Film at  Elevated
Temperature.

f. [> 123R. Standard Test Method for Flow Raies of Thermoplastics

by Extrusion Plastometer.

g D 1505, Standard Test Method for Density of Plaslics by Density-
Gradient Technigue.

h. D 1603, Standard Test Method for Carbon Black in Gletin Plastics.

i. 1D 3895, Test Method for Oxidative Induction Time of Polyoletins
by Therma!l Analysis.

(2R00-1
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J. D> 4218, Test Method for Determination of Carbon Black Conient
in Polyethylene Compounds by the Mutfle-Furnace Technigue.

k. D 4437, Standard Practice for Determining the Integrity of Fieid
Seams Used in Joining Flexible Polymeric Sheel Geomembrines.

1. D 4833, Test Method for Index Puncture Resistance of Geotextiles.
Geomembranes and Related Products.

m. D 5199, Standard Test Method for Measuring Mominal Thickness
of Smooth Geomembranes.

n, 13 5397, Standard Test Method for Evaluation of Stress Crack
Resistance of Polyolefins using Notched Constant Tensile Load
Test.

0. D 55496, Standard Practice for Microscopical Examination of
Pigment Dispersion in Plastic Compounds.

p- I» 5641, Standard Practice for Geomembrane Scam Evaluation by
Vacuum Chamber,

q. [ 5721, Practice for Ai-Owven  Aging of  Polvolelin
Geomembranes.
D 5820, Test Method for Air Testing,
13 5885, Test Method tor Oxidative Induction Time of Palvolefin
Geosynthetics by High  Pressurc  Differential  Scanning
Calorimetry,

t. 1 5994, Standard Test Method for Measuring Neminal Thickness
ol Textured Geomembranes

u, D 6365, Sandard Practice for the Nondestructive Testing of
Geomembrane Seamis using The Spark “Test

2. Geosynthetic Research Institute (GRI):

a. GRIGM 6. Pressurized Air Channel Test for Dual Seamed
Ciecumembranes

b. GRI GM %, Cold Weather Scaming of Geomembranes

c. GRIGM 10, Speeification for Stress Crack Resistance of TIDPL
Cieamembrane Sheet

d. GRIGM 13, Test Propertics, Testing Frequency and
Recommended Warranty for High Density Polvethylene (HDIPE)
Smooth and Textured Genmembranes

e. GRIGM 14, Test Frequencies for Desteuctive SeamTesting

1.04  SUBMITTALS

A. Submit the following 1o the Engineer or Owner, for review and approval, within a
reasonable lime so as Lo expedite shipment or installation of the Geomembrane:

L. Documentation of manufacturer’s qualifications as specified in subscction
1.05A of this Section.

2. Manufacturer's  Quality Control  program  manual or  descriptive
docunientation,
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A material propenies sheet, including at a minimum all propertics
specified in GRI GM 13, including test methods used.

Samiple of the material.

Dacumentation of Installer's qualifications. as specilied below and in

subsection 10518 of this Seclion.

a. Submit a list of at least ten completed facilities. For each name and
type of facility; its location: the date ol installation; phone number
ol contact at the tacility; type and thickness of geomembrane and:
surface aren of the installed geomembrane,

b. Submil resumes or qualifications of the Installation Supervisor,
Master Seamer and Technicians 1o be assigned to this project.
c. Quality Control Program.

Example Material Warranty and Liner Installation Warranty complying
with subsections 1.07 and 1.08 of this Section,

Resin Supplier's name, resin production plant identification. resin brand
name and number, production date of the resin, resin Manufacturer's
yuality control certificates, and certification that the propertics ol the resin
mieet the requirements of these specilications,

B. Shop Drawings

I

[}

Submit copies of shop drawings for engincer's approval within a
reasonable lime so as not to delay the start of geomembranc installation,
Shop drawings shall show the proposed panel layout identifying scams
and details. Seams should generally follow direction of the slope. Butt
seams o roll-end seams should not occur on a slope unless approved by
the Owner's Representative. Butt scams on a slope, if allowed, should be
stapgpered.

Placement of geomembrane will not be allowed o proceed until Owner's
Representative has received and approved the shop drawings.

C. Additional Submittals {In-Progress and at Completion)

]

2.
3.
4

S8 - O L

banufacturer's warramty (refer 1o subsection .08}

Geomembranc installation warranty (refer to subsection 1.09).

Daily written acceptance of subgrade surface {refer 1o subsection 3.01.C}
Low-temperature seaming procedures if applicable (refer to subsection
3.03.A)

Pregualitication test seam samples (refer o subsection 3.05.A.6).

Field scam non-destructive test results (reter to subsection 3.05.B.1).
Ficld seam destructive tesl results (refer to subsection 3.05.0.6).

Daily tield installation reports {refer to subsection 3.03.41).

02800-3
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9. Installation record drawing, as discussed in subsection 3.05.G).

1.05  QUALITY CONTOL.
A Manufacturer's Qualifications:

The manulacturer of geomembrane of 1he 1ype specilied or similar product shall
have at least five years experience in the manufacture of such scomembrane. [n
addition, the geomembrane manufacturer shall have manufactured at least
L0000 54. 1L of the specified tyvpe af’ geomembrane or similar product during
the last Nve years.

13. Installer’s Qualifications:

1 The Geomembrane Installer shall be the Manufacturer, approved
Manufacturer's Installer or a contractor approved by the Owner's
Representative to install the geomembrane.

2 The Cieomembrane Installer shall have at least three years experience in
the installation of the specified geomembrane or similar.  The
Geomembrane Installer shall have installed at least 10 projects invalving a
total of 5,000,000 sq. fi. of the specified tvpe of geamembrane or similar
during the last three vears.

3 Installation shall be perforimed under the direction of a figld Installation
Supervisor who shall be responsible throughout the peomembrane
installation, for geomembrane panel layoul, seaming, patching. testing,
repairs, and all other activities of the Geomembrane Installer. The Field
[hstallation Supervisor shall have installed or supervised the installariun
and seaming of a minimum of 10 projects involving a todal of 5,000,000
sq. {t. of geomembrane of the tvpe specified or similar product,

4 Seaming shall be performed under the dircetion ol a Master Seamer (who
may also be the Field Installation Supervisor or Crew Foareman) who has
seamed a minimum of 3000,000 sq. fi. of geomembrane of the type
specificd or similar product, using the same type of scaming apparatus (o
be used in the cucrent project.  The Field Installation Supervisor andior
Master Sgamer shall be present whenever seaming, patching, other
welding operations, and testing is performed.

5 All scaming, patching, other welding operations, and testing shall be
performed by gualitied technicians emploved by the Geomembranc
[nstaller.

146 DELIVERY, STORAGE AND HANDLING

A Fach roll of geomembrane delivered (o the site shall be labeled by the
manufacturer.  The label shall be finnly affixed and shall clearly state the
manufacturer's name, product identification, material thickness, roll number, roll
dimensions and roll weight.

B. Gieomembrane shall be protected from mud. dirt, dust. puncture, cutting or
any other dantaging or deleterious conditions.

02800-4
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.07

.08

L9

.10

C. Rolls shall be stored away from high traflic areas. Continuously and uniformly
support rolls on & sinooth, level prepared surface.
2 Rolls shall not be stacked more than three high.

PROJECT CONDITIONS

CGeomembrane shall not be installed in the presence of standing water, while precipitation
is occurting, during excessive winds, or when material temperatures are oulside the limits
specified in Section 3.03.

MATERIAL WARRANTY
As required by specification. or as required in GRI GiM 13 (attachment A)
GEOMEMBRANE MNSTALLATION WARRANTY

The Geomembrane Installer shall guarantee the geomembrane installation against defects
in the installation and workntanship for 1 year commencing with the date of {inal
acceptance,

GEOMEMBRANE PRE-CONSTRUCTION MEETING

A (eomenbrane Pre-Construction Meeting shall be held al the site prior 1o
installation of the gcomembrane. Al a minimum. the meeting shall be attended by
the Geomembrane [nstaller, Owner, Owner's representative (Engineer andfor
C0A Firm), and the General Contractor.

B. Topics Tor this meeting shall include:

I Respansibilitics of each party.

2. Lines of authority and communication. Resolution of any project
document ambiguity.

3 Methods for documenting, reporting and distributing documents and
TCpoOrts.

4. Pracedures {or packaging and storing archive samples,

5. Review of time schedule for all insiallation and testing,

&. Review of panel layout and numbering systems for pancls and scams
including details for marking on geomembrane,

7. Procedures and responsibilities for preparation and submission of as-built
panel and scam drawings.

3. Temperature and weather limitations. Installation procedures for adverse

weather conditions.  Defining acceptable subgrade, gcomembrane, or
ambient moisture and temperature conditions for waorking during liner

installation.

9. Subgrade conditions, dewatering  responsibilities  and  subgrade
maintenance plan.

16.  Deployment techmigues including  allowable subgrade for the
geomembrane.

11 Plan lor controlling expansion/contraction and  wrinkling  of the
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geomembrane,
12, Covering of the geomembrane and cover soil placement.
13,  Measurement and payment schedules.
L4, lHealth and salety.

‘The mecting shall be documented by the Owner’s Representative and minutes
shall be transmitied 1o alt parlies.

PART 2. PRODUCTS

200 SOURCE QUALITY CONTROL

Manufacturing Quality Control

A

The test methods and frequencies used by the manufacturer for quality
contrel/quality assurance of the above geomembrane prior to delivery, shall be in
accordance with GRI GM13. or modified as required for project specific
conditions.

‘The manufacturer’s geomembrane quality control certifications, including resulls
of quality contrel testing of the products. as specilicd in subsection 2.01.C of this
Section, must be supplied to the {hwner’s Ropresentative, The certification shall be
signed by a responsible party emploved by the manufacturer, such as the QAQC
Manager. Production Manager, or Technical Services Manager, Cenlifications
shall include lot and roll numbers and corresponding shipping information.

The Manufacturer will provide Certification that the geomembrane and welding
rod supplied for the project have the same base resin and material propertics.

202 GLOMEMBRANE

A

13

The geomembrane shall consist of new. first quality products designed and
manuluciured specifically fur the purpose of this work which shall have heen
satisfactorily demaonstrated by prior testing to be suitable and durable for such
purposes. The geomembrane rolls shall be seamless, high density polyvethylene
{(HDFPE- Density =0.94e/em} containing no plasticizers. fillers or extenders and
shall be free of holes, blisters or contaminants, and leak free verified by 100% in
line spark or cquivalent testing. The geomembrane shall he supplied as a
cantinuous sheet with no factory seams in rolls, Smooth Geomembrane shall
noeot the property requirements shown in Table 1{a) of the GRI (GM13
Specifications included at the end of this Section. Textured Geomembrane shal]
meet the property requirements shown in Table 2{a) of the GR! GMI13
Specifications inciuded at the end of this Seetion.

Material shall be reviewed for conformance (o the project specifications by the
Owner's Representative.

02300-6
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PART 3. EXECUTION

101  SUBGRADE PREPARATION

A

Geomembrane installed over geosynthetic clay liner {GCL) (Gypsum Stack and
CCB Landnll).

The area of GCL 1o be coverad with geomembrane shall be jeintly inspected by
the Geosynthetics Installer's CQA Representative daily with the Owner's
Representalive before commencing geomembrane instatlation for the day, and the
condition of the GCL shall be continuously observed as geomembrane installation
progresses, Rocks, stones, sticks, sharp objects and debris of any kind shall be
removed from the surface of the GCL. The Owner’s Representative shall be
notitied of any discontinuitics, premature hydration, or vtherwise defective GCL.
(eomembrane shall not be placed over suspect arcas uniil they have been repaired
to the satisfaction of the Owner’s Representative.  The Gieosynthetics Installer’s
CQA Representative shall submit a certiticate ol acceptance (o the Owner’s
Representative daily, stating that the GCL surface was acceptable at the time of
geomeombrane installation.

Geomembrane installed over cushion dirt{Gypsum Stack only) or Earth Fill
Material {Recycle Pond only)

The area of cushion dirt to be covered with geomembrane shall be prepared in
accordance with the Section 022060 — Eanhwork. The surlace shall be smooth and
free of ruts and holes, rocks, stones, sticks, sharp objects and debris of any kind.

The Geomembranc installer shalt provide daily, a certificate of acceptance tor the
surface to be covered by the geomembrane in that day’s operations. The surface
shall be maintained in a manner, during geomewmbrane installation, to ensure
subgrade suitability.

All subgrade damaged by construction equipment and deemed unsuitable by the
Owner’s Representative for geomembrance deployment shall be repaired prior 1o
placement of the geomembrane. All repairs shall be reviewed by the Owner’s
Representative and approved by the Geomembrane Installer. This damage. repair,
and the responsibilitics of the contracter and Geomembrane Installer shall be
detined in the preconstruction meeting,

302 GEOMEMBRANL PLACEMENT

Al

No geomenmbrane shall be deployed until the applicable certifications and quality
cantrol certificates listed in subsection .04 of this Section are submilted to and
approved by the Owner's Representative. Should geomembrane material be
deployed prior to approval by the Owner's Representative it will be at the sole risk
of the Geomembrane Installer and/or Contractor. Lt the material does not meet
project specitications it shall be remaved from the work arca at no cost 1o the
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13,

oWner

The geomembrane shall be installed o the limits shown on the project
drawings and essentially as shown on approved panel lavout drawings.

No geomembrane materiul shalt be unrolled and deployed if the material
temperatures are lower than O degrees C (32 degrees F). Temperature limitations
should be defined in the preconstruction meeting. “T'ypically. only the quantity of
geoniembrane that will be anchored and scamed 10gether in une day should be
deployed.

No vehicular traffic shall travel on the geomembrane other than an approved low
ground pressure All Terrain Vehicle or eguivalent,

Sand bags or cquivalent ballast shall be used as necessary to lemporarily
hold the geomembrane material in position under the foresecable and
reasonably - expected wind conditions. Sand bag material shall be
sufficiently close- knit 1o prevent soil fines from working through the bags

and discharging on the geomembiane.,

Cieomembrane placement shall not be done il moisture prevents proper
subgrade preparation, panel placement, or panel scaming. Muoisture limitations
will be defined in the preconstruction meeting.

Damaged panels or portions ol the damaged pangls which have been rejected
shall be marked and their removal from the work area recorded.

The geomembrane shall not be allowed w "bridge over" voids or low arcas

i the subgrade. In these areas. the subgrade shall be preparcd to allow the
geamembrane to rest in intimate contact with the subgrade.

Wrinkles caused by pancl placement or thermal expansion should be minimized
in aceordance with seetion 110 311,

Considerations on Site Geometry: In general, seams shall be oriented parallel 1o
the line of the maximum slope. In corners and odd shaped geometric locations,
the total length of ficld seams shall be minimized. Seams shall not be located at
iow points i the subgrade.

Overlapping: ‘The panels shall be overlapped prior 1o scaming 1o whatever extent
Is necessary Lo effect a good weld and allow for proper testing. In no case shall
this overlap be less than 75mm (3 in).

303 SEAMING PROCEDURES

A,

B.

Mo peomembrane material shall be seamed when liner lemperatures are less than
0 degrees {7 (32 degrees F).

No geomembrance material shall be seamed when the sheet temperature is above
T3 degrees C (170 degrees F) as measurcd by an infrared thermometer or swrface
thermocouple.

Seaming shall primarily be performed using amomatic fusion welding equipment
and techniques. Extrusion welding shall be ozed where fusion welding is not
possible such as at pipe penetrations. patches, repairs and short (less than a roll
width) runs of seams.

Fishmouths or excessive wrinkles at the seam overlaps, shall be minimized and
when necessary cul along the ridge of the wrinkles back into the panel so as to
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304

345

c¢lfect a flat overlap. The cut shall be terminated with a keyhele cut (nominal 16
mm {1/2 in) diameter hole) so as to minimize crack/tear propagation. The overlay
shall subsequently be seamed. The key hole cul shall be paiched with an oval or
round patch of the same base geomembrane material extending a minimum of 154
mn1 {6 in.) beyond the cut in all directions.

PIPE AND STRUCTURE PENETRATION SEALING SYSTEM

A,

B

Provide penetratiun sealing system as shown in the Project Drawings,

Penetrations shall be constructed from the base peomembrane material, {lat stock,
prefabricated boots and sccessories as shown on the Project Drawings. The pre-
fabricated or (ield fabricated assembly shall be field welded 1o the geomembrane
as shown on the Project Drawings so as to prevent leakage. This assembly shall
be tested as outlined in section 3.05.8. Altematively, where ficld non destructive
testing can nat be performed, attachments will be field spark wsted by standard
holiday leak detectors in accordance with ASTM 6363, Spark testing should be
done in areas where both air pressure testing and vacuum lesting are not possible.

1. Equipment for Spark testing shafl be comprised of but nol limited 1o: A
hand held holiday spack tester and conductive wand that generates a high
valtage.

2. The testing activities shall be performed by the Geomembrane Installer by

placing an electrically conductive tape or wire beneath the seam prior to
welding, A trial seam: containing a non welded segment shall be subject to
a calibration west o ensure that such a defect (non welded segment) will be
identified under the planned machine setings and procedures. Upon
conpletion of the weld, enable the spark tester and hold approximately
25mm {1 in) above the weld moving slowly over the entire length of the
weld in accordance with ASTM 6365, If there is no spark the weld is
considered to be leak free.

3 A spark indicates a hole in the scam. The faulty area shall be located,
repaired and retested by the Geomembrane Installer,
4. Care should be taken if Mammabie gases are present in the area to be

tested,

FIELD QUALITY CONTROL

The Owner's Represcutative shall be notified prior to all pre qualification and production
welding and testing. or as agreed upon in the pre construction mecting.

A

Prequalification Test Scams

1. Test scams shatl be prepared and tested by the Geomembrane Installer 1o
verify that seaming parameters (speed. temperature and pressure of
welding cquipment} are adequate.

2. Test seams shall be made by each welding technician and tested in
accordance with ASTM D 4437 at the beginning of each seaming peried.
Test seaming shall be performed under the same conditions and with the
same eqlipment and operalor combination as production scaming. ‘The
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6.

test seam shall be approximately 3.3 meters (10 teel} long for fusion
welding and 1 meter {3 feet) long for extrusion welding with the scam
centered lengthwise. At a minimum, tests seams should be made by cach
technician | tme every 4—6 hours; additional tests may be required with
changes in environmental conditions.

Two 25 mm (1 in) wide specimens shall be dic-cut by the Geomembrane
Installer from cach end of the test seam. These specimens shall be tested
by the Geomembrane [nstaller using a field tensiometer testing both racks
for peel sirength and also for shear strength. Each spectmen shal] fail in
the parent material and nar in the weld, "Film Tear Bond™(F.I.D. (ailure).
Seam separation equal w or greater than 0% of the track width shall be
considered a failing 1est.

The minimum acceptable seam strength values to be oblained for all
specimens 1esied are listed in Subsection 3.05.C .4 of this Section. All four
specimens shall pass for the test scam 10 be a passing scam.

[f a test seam fails, an additional test seam shall be immediately
conducted. 1t the additional test scam fails, the seaming apparatus shall be
rejected and not vsed for pruduction seaming unlil the deficiencies are
corrected and a successful test seam can be produced.

A sample {from each test seam shall be labeled. The label shall indicate
the date. geomembrane tlemperature, number of the seaming unit,
technician performing the test seam and pass or {ail description. The
sample shall then be given to the Owner's Representative for archiving,

B. Field Seam Non-destructive Testing

[

All field scams shall be non-destructively tested by the Geomembrane
Installer over 1he tull scam length before the seams are covercd.  Each
seam shall be numbered or otherwise designated. The location, date, test
umt, name of tester and outcome of all non-destructive testing shall be
recorded and submitted to the Owner's Representative,
Testing should be donc as the seaming work progresses, nod at the
completion of alt field seaming. All defects found during testing shali be
numbered and marked immediaely after detection.  All defects found
should be repaired, retested and remarked 1o indicate  acceplable
completion of the repair.
Non-destructive testing shall be performed using vacusm box. air pressure
or spark testing cquipment.
Non-destructive tests shall be performed by experienced technicians
tamiliar with the specitied tlest methods. The Geomembrane Installer shall
demonsirate to the Owner's Representative all test methods to verify the
lest procedures are valid.
Extrusion seams shall be vacuum box tested by the Geomembrane
[nstaller in accordance with ASTM 1D 4437 and ASTM [ 5641 with the
following equipment and procedures:
a. Lquipment for testing extrusion seams shall be comprised of but
not imited W a vacuum box assembly consisting of a rigid
honsing, a transparent viewing window, a soft rubber gasket
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attached to the base. port hole or valve assembly and a vacuum
gauge: a vacuum pump assembly equipped wilh a pressure
controller and pipe connections; a rubber pressure/vacuum hose
with fittings and connections; a plastic bucket, wide paint brush or
mop; and a soapy solution.

b. T'he vacuum pump shall be charged and the tank pressure adjusted
o approximately 35 kPa (5 psig).
€. The Geomembrane Installer shall create a leak tight seal between

the gasket and peomembrane interface by wetling a sirip of
seomembrane approximately 0.3m {12 in) by 1.2m (48 in) (lenzth
and width ol box) with a soapy solution, placing the box over the
wetted area, and then compressing the box against the
geomembrane. The Geomembrane Instailer shall then close the
bleed valve, open the vacuum valve, maintain initial presswe of
approximately 35 kPa (5 psig} for approximately 5 seconds. The
geomembrane should be continuously examined through the
viewing window for the presence of soap bubbles. indicating a
leak. 1f no bubbles appear afier 3 seconds, the arca shall be
considered leak free. The box shall be depressurived and moved
aver the next adjoining area with an appropriate overlap and the
process repeated.

d. All arcas where soap bubbles appear shall be marked. repaired and
then retested.
e. At locations where seams cannot be non destructively tested, such

as pipe penelrations. altemate nondestructive spark testing {as
outlined in section 3.04.B) or equivalent should be substituted.

f. All seams that are vacuum tested shall be marked with the date
tested. the name of the technician performing the test and the
rosults of the test,

f. Double Fusion seams with an enclosed channel shall be air pressure
tested hy the Geomembrane Installer in accordance with ASTM D
5820 and ASTM D 4437 and the following equipment and procedures:

u. Eguipment for testing double fusion seams shall be comprised of
but not limited to: an air pump equipped with a pressure gauge
capable of gencrating and sustaining a pressure of 210 kPa (30
psig), mounted on a cushion 1o protect the genmembrane; and a
manomeler equipped with a sharp hollow needle or other approved
pressure feed device,

b. The Testing activities shall be performed by the Geomembrane
Installer. Both ends of the seam to be tested shall be sealed and a
needle or other approved pressure feed device inserted into the
tunnel created by the double wedge fusion weld.  The air pump
shall be adjusted to a pressure of 210 kPa (30 psig), and the valve
closed.. Allow 2 minutes for the injecled air to come Lo equilibriam
in the channel, and sustain pressure tor 5 minutes. If pressure loss
does not exceed 28 kPa (4 psig) afler this five minute period the
seam shall be considered leak tight. Release pressure from the
apposile end veritying pressure drop on needle to ensure testing of
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the entire seam. The needle or other approved pressure feed device
shall be removed and the {eed hole sealed.

c. It lass of pressure exceeds 28 kPa (4 psig) during the testing period
or pressure does not stabilize, the faully area shall be located.
repaired and retested by the Geomembrane Instailer.

d. Results of the pressure testing shall be recorded on the liner at the
seam tested and on a pressure testing record.

C. Destructive Field Seam Testing

I

-

f

One destructive test sample per 150 lincar m (500 linear f1) seam length or
anather predetermined length in accordance with GRI GM 14 shall be
taken by the Geomembrane Instalier from a location specified by the
Owner's Representative.  The Geomembrane Installer shall not be
informed in advance of the sample location, In order 1o obtain test results
privr e completion of geomembrane installation, samples shall be cut by
the Geomembrane Installer as directed by the Owner's Represcntative as
seaming progresses,

All Tield samples shafl be marked with their sample nuniber and seam
number. The sample number, date, time, location, and seam number shal]
be recorded. The Geomembrane Installer shall repair all holes in the
geomembrane resulting from obtaining the scam samples.  All paiches
shall be vacuum bex tested or spark tested.  If a patch cannot be
permancntly installed over the test location the same day of sumple
collection, a temporary paich shall be tack welded or hot air welded over
the opening until & permanend patch can be atlixed.

The destructive sample size shall be 300 mm (12 in) wide by | m (36 in)
long with the seam centered lengthwise. The sample shall be cut into
three cqual sections and distributed as follows: one section given to the
Owner's Represenlative as an archive sample; one section given to the
Owner's Representative for laboratory 1esting as specificd in paragraph 5
below: and one scetion retained by the Geomembrane Installer for fleld
testing as specitied in paragraph 4 below.

For field testing. the Geomembrane Installer shall cut 10 identical 25 mm
(1 in) wide replicate specimens from his sample,  The Geomembrane
lnstaller shall test five specimens for seam shear strength and five for peel
strength. Peel tests will be performed on both inside and owtside weld
tracks. To be acceptable, 4 of 5 lest specimens must pass the stated criteria
in section 2.02 with less than 10% separation. If 4 of 5 specimens pass.
the samiple qualifies for testing by the testing laboratory i1 required.

If independent seam testing is required by the specificalions it shall be
conducted in accordance with ASTM 3820 or ASTM D4437 or GR] GM
6.

Reperts of the results of examinations and testing shall be prepared and
submitted to the Owner's Representative.

For field seams, il a laboratory test fails, that shall be considered as an
imdicator ol the possible inadequacy of the cntire seamed length
corresponding to the test sample. Additional destructive test portions shall
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then be taken by the Geomembrane Installer at locations indicated by the
Engineer. typically 3 m (10 ) on either side of the failed sample and
laboratory scem tesis shall be performed.  Passing tests shall be an
indicator of adeguate seams. Failing tests shall be an indicator of non-
adequale scams and all seams reprosented by the destructive test location
shall be repaired with a cap-strip extrusion welded W all sides of the
capped area.  All cap-strip seams shall be non-destructively vacuum box
tested unlil adequacy of the seams is achieved. Cap strip seams excceding
50 M in length (150 FT) shall be destructively tested.

[} Identification of Defects

I Pancls and seams shall be inspected by the Installer and Owner's
Representative during and aller panel deployment to identify all
detects, including hoeles, blisters, undispersed raw materials and
signs of contamination by foreign matter.

F. Evaluation of [efects: Fach suspect location on the liner {both in geomembranc
seam and non-scam arcas) shall be non-destructively lested using one of the
methods described in Section 3.05.3. Lach location which fails non-destructive
testing shall be marked. numbered. measared and posted on the daily
"installation” drawings and subsequently repaired.

. I destructive sample fails the field vr laboratory test. the Geomembrang
Installer shall repair the seam between the twe nearcst passed logations en
hoth sides of the failed destructive sample location.

2 Detective scams, tears or holes shall be repaired by reseaming or applying
a cxtrusion welded cap strip.

3. Reseaming may consist of either:

a. Removing the defcctive weld area and rewelding the parent
malerial using the original welding cquipment; or

b. Reseaming by extrusion welding alomg the overlap at the outside
seam edge left by the fusion welding process.

4 Blistars, larger holes, and contamination by foreign matter shall be
repaired by patches and/or extrusion weld beads as required.  Each patch
shall extend a minimum of 150 mm (6 in) beyond all edges of the defects.

5 All repairs shall be measured. located and recorded.

F. Verification of Repairs on Seams: Each repair shall be non-destructively tested
using either vacuum box or spark testing methods. Tests which pass the non-
destructive est shall be taken as an indicalion of a successtul repair. Failed tests
shal] be reseamed and retested until a passing test vesults.  The number, date,
logation, technician and test outcome of each patch shall be recorded.

i Daily Field Installation Reports: At the beginning of each day's work, the Installer
shall provide the Engincer with daily reports for all work accomplished on the
previous work day. Reports shall include the following:

l. Total amaount and location of geormembrane placed;
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Total length and location ol seams completed. name of technicians doing
seaming and welding unit numbers:

3. Drawings of the previous day's installed geomembrane showing pancl
nunbers, seam numbers and locations of non-destructive and destructive
testing;

4, Results of pre-qualification test scams:

5 Results of non-destructive lesting, and

6. Results of vacuum testing of repairs.

L Destructive test results shall be reported prior to covering of liner or within 4%
hours.

3.06 LINER ACUEPTANCL

AL Gueomembrang liner will be accepted by the Gwner's Representative when:

]

i b

The entite installation is finished or an agreed upon subscction of the
installation is finished:

All Installer’s QC documentation is completed and submiltied to the owner
Verificauon of the adeguacy of ail field seams and repairs and associated
geomembrane testing is complete.

307 ANCHOR TRENCH

A Construet as specified on the project drawings,

308 DISPOSAL OF SCRAP MATERIALS

A On completion of instalistion, the Geoimembrane Installer shall dispose of all
trash and scrap matenal in a location designated by the Owner’s Representative,
remove cquipment used in conmection witl the work her¢in, and shall leave the
premises in a neat acceptable manner. Scrap sections larger than 5 feet on cach
edge shall be segregated rom smailer scraps and retained by the Owner. No
serap material shall be allowed o remain on the geomembrane surface.

PART 4. GRI GMI13 SPECIFICATIONS

Geosynthetics Research Institvte (GRI Test Method GMI13 — “Test Methods, Test
Properties and Testing Frequency for High Density Polyethylenc {HDPE} Smooth and
Textured Geomembranes”, Revision &, Dated July 10, 2006,
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ATTACHAMENT A:

Minimum Average Weld Properties for Smooth and Textured HDPE
Geomembrancs (English units)

30 |40 | 50 |60 | 80 | 100 120

Property TestMethod | ot i | it | il | mil | mil | mil

Peel strengtl (fusion & exirusion) 1efn, | ASTM 4437 | 39 52 |63 |78 104 | 130 | 156
Shear steength {fusion & extrusion} Ibdin, | ASTM 4437 | 60 [ 80 | 100 | 120 | 160 | 200 | 239

END OF SECTION 02800
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Geosynthetic Institute (GRD
478 Kedron Avenue

Folsom, PA 19033-1208 USA mm
TEL (610) 522-8440 Es
FAX (610) 522-844] GAD—(GCD)

Kevision & July L0 2006
Ruevision schedule on pe. 11

G RI Test Method GM13*
Standard Specification for

“Test Methods, Test Properties and Testing Frequeney lor
High Density Polycthylene (HDPE) Smooth and Texured Geomembranes™

his specification was developed by the Geosynthetic Research Institute (GRD), with the
cooperation of the member organizations for gencral use by the public. It is completely optional
in this regard and can be superseded by ather existing or new specifications on the subject matter
in whole or in part. Meither GRI, the Geosynthetic Institute. nor any of its related institutes.
warrant or indemnitics any materials produced according Lo this specilication either at this time
\or in the futuee, e

I Seope

I.1 This specification covers high density polyethyleng (HDPE) geomembranes with a
formulated shect density of 0.940 g/mi. or higher. in the thickness range of (.75
mm {30 mils) o 3.0 own (120 miis).  Both smooth and 1extured peomembrane
surfaces are included.

1.2 This specitication sets forth a set of minimuin, physical. mechanical and chemical
properties that must be met, or exceeded by the geomembrane being manufactured.
[n a few cases a range is specified.

.3 In the context of quality systems and management., this specification represents
manutacturing quality contral {MOQC).

Mote 11 Manufacturing quality conro] represents those actions taken by a
manufacturer o cnsure that the product represents the stated
abjective and properties sct forth in this specillcation.

.4 This standard specification is intended o cnsure good quality and perlormance ol
HDPE geomembranes in gencral applications, but is possibly not adequate for the
camplete specilication in a specilic situation. Additional tests, or more resirictive

"This GRI standard iz developed by the Geosynthetic Research Instinate through consuliation and review by the
member organizations. This specification will be revicwed ol least every 2-vears. or on an as-required basis. [n this
repand iU is subject to change ar any tme, The most recenl revision date is the effective version.
Copyright €3 1997, 1995, 1999, 2004, 2003, 2006 Geosynthelic Instijute
All rights reserved
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values for test indicated, may be necessary under conditions of a particular
application,

Note 2: For information on installation technigues, users of this standard are

referred to the geosynthetics literature. which is abundant on the

subject.
2. Referenced Documents
2.1 ASTM Standards

D 792 Specific Gravity (Relative Densily) and Density of Plastics by
Displacement

i) 1004 Test Methed for Initial Tear Resistance of Plastics Film and Sheeting

D 1238 lest Method for Fiow Rates of Thermoplastics by Cxtrusion Plastometer

D 1505 Test Method for Density of Plastics by the Density-Gradient Technique

D 1603 Test Method for Carbon Black in Olefin Plastics

[ 3895 ‘lest Method for Oxidative Induction Time of Palyolefins by Thenmal
Analysis

D 4218 Test Method for Determination of Carbon Black Content in
Polyethylene Compounds by the Muffle-Fumnace Technique

D 4833 Test Method for Index  Puncture  Resistance of  Geotextiles,
Geomembranes and Related Products

D5199 Test Method for Mcasuring Nominal Thickness of Geolextiles and
Ceomermbranes

D 53497 Procedurs o Performn a Single Point Wotched Constant Tensile Load -
(SP-NCTL} Test: Appendix

[ 5506 “I'est Method for Microscopic Evaluation of the Dispersion of Carben
Black in Polyolefin Geosynthetics

D 5721 Practice lor Air-Oven Aging of Bolyolelin Geomembranes

D 5885 Test method for Oxidative Induction Time of Polyolelin Geosynthetics
by High Pressure Differential Scanning Calorimetry

D 5994 Test Method for Measuring the Corc Thickness of Textured
Geomembranes

1D 6693 Test Method for Determining Tensile Properties of Nonreinforced
Polyethylene and Nonreinforced Flexible Polypropylene Geomembranes

2.2 GRI Standards

Gh 10
GM 11

GM 12

Specilication for the Stress Crack Resistance of (leomembrance Shect
Accelerated Weathering of Geomembranes using a Fluorescent LIVA-
{ondensation Exposure Device

Measurement of the Asperity Height of Textured Geomembranes Using
a Depth Gage
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2.3 WL 8. Environmental Protection Agency Technical Guidance Document "Quality
Contral Assurance and Quality Control for Waste Containment Facilities.”
EPA/GOG/R-93/182. Septemnber 1993, 305 pes.

Definitions

Manufacturing Quality Cuntrol (MQC} - A planned system of inspections that is used to
directly monitor and control the manufacture of a material which is factery originated.
MOQC is normally performed by the wmanufaciurer of geosynthetic materials and is
necessary (0 ensure minimum {or maximum) specificd values in the manufaciured
product. MOQC refers to measures taken by the manufacturer to determine compliance
with the requirements lor materials and workmanship as stated in centification documents
and contract specifications.

ref. EPA/GOO/R-93/182

Manufacturing Quality Assurance (MQA) - A planned system of activities that provides
assurance that the materials were constructed as specified in the certification documents
and contract specifications.  MQA  includes  manufacturing  facility  inspections,
verifications, audits and evaluation of the raw materials (resins and additives) and
geosynthetic products to asscss the gquality of the manufactured materials. MQA refers to
measures taken by the MOA organization to determine if the manufacturer is in
compliance with the product certification and contract specifications for the project.

rel. EPA/GVR-Y3/ 182

Formulation, n - The mixiure of a unique combination of ingredients idemified by type.

propertics and quantity. For HDPE polyethylene geomembranes, a formulation is

detined as the exact percentages and types of resinds), additives and carbon black.

Material Classification and Formulation

4.1 This specification covers high density polyethyiene geomembranes with a
formulated sheet density of 0,940 g/ml, or higher. Density can be measured by
ASTM DI305 or ASNTM D792, If the latter, Method B is recommended.

4.2 The polyethylene resin from which the geomembrane is made will generally be in
the density range of (.932 g/ml or higher, and have a melt index value per ASTM
1238 of less than 1,0 g/10 min.

4.3 'The resin shall be virgin material with no more tan 10% rework, If rework is
used, it must be a similar HDPL as the parent materiai.

44 No post consumer resin {PCR) of any type shall be added o the formulation.
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Physical, Mechanical and Chemical Property Requirements

5.1

The geomembrane shall conform to the test property requirements prescribed in
Tables 1 and 2. Table | is lor smooth HBPE geomembranes and Table 2 is {or
single and double sided textured HDPE geomembranes. Each of the 1ables are
given in English and SI {metric) umits. The conversion from English 1o Sl
{metric) is soll.

Mote 3:

More 4:

MNole 5

MNote §:

The tensile steength propertics in this specilication were originally
based on ASTM D 638 which uses a laboratory testing temperature
of 231°C + 2°C. Since ASTM Committee 35 on Cieosynothetics
adopted ASTM D 6693 (in place of I 638}, this GRI Specification
followed accordingly. The difference is that 13 6693 uses a testing
temperature of 21°C + 2°C. The numeric values of strength and
clongation were not changed in this specification. [f a dispute
arises in this repard. the original temperature of 23°C £ 2°C should
be utilized for tesling purposes.

There arc several ests often included in aother HDPL specifications
which are omitted lrorn this standard because they are outdated,
irrelevant or gencrate infurmation that is not necessary o evaluate
on a routing MQC basis. The following tests have been purposely
omitled:

Volatile Loss »  Watcr Absorption
Dimensional Stability = (zone Resistance
Coeff. of Linear Expansion » Modulus of Elasticily
Resistance to Sotl Burial
Low Temperature Impact
ESCR Test {12 1693)
Wide Width Tensile ¢«  Mult-Axial Burst
Water Vapor ‘Iransmission

ydrostatic Resistance
Tensile Impact
Field Seam Strength

Yarious Toxicity Tests

There are several lests which are included in this standard (that are
not customarily required in other HDPE specifications) because
they are relevant and imporant in the context of current
manufacturing processes. The following tests have been purposely
added:

Oxidative Induction Time

Clven Aging

Ultraviolet Resistance

Asperity Height of Textured Sheet (see Note 6}

The minimum average value of asperity height does not represent
an expected value of interface shear strength.  Shear strength
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associated with geomembranes is both site-specilic and product-
specilic and should be determined by direct shear 1esting using
ASTM D3321/ASTM D6243 as prescribed. This testing should he
included in the paricular site’s CQA conformance testing protocol
for the geosynthetic materials involved, or lormally waived by (he
Design Lngineer, with concurrence from the Owner prior to the
deployment of the geasynihetic materials.

Note 70 There are other fests in this standard. focused on a particular
property. which are updated te current standards.  The following
are in this calegory:

* Thickness of Textured Sheel

= Puncture Resistance
Siress Crack Resistance
Carbon Rlack Dispersion (In the viewing and subsequent
quantitative interpretation of ASTM D 5596 only near
spherical agplomerates shall be included in the assessment).

MNote 8: There are several GRI tests currently included in this standard.
Since these topics are not covered in ASTM standards, this is
necessary. They are the [ollowing:

o Y Fluorescent Light Exposure
v Asperity Height Measurement

52 The values listed in the tables of this specification arc o be interpreted according
to the designated test methad, In this respect they are neither minimwn average
roll values (MARY) nor maximum average roll values (MaxARV).

3.3 The properties ol the HPE geomembrane shall be tested at the minimum
frequencics shown in Tables | and 2. Il the specific manufacturer's quality
control guide is more siringent and is certified accordingly, it must be followed in
like manncr.

Mote 9 This specification is fucused on manufacturing quality control
(MQC). Conformance testing and manufacturing guality assurance
(MOQA) testing are at the discretion of the purchaser and/or quality
ASSUrANCE engineer. respectively.

f. Workmanship and Appearance

6.1 Smooth geomembrane shall have good appearance qualitics. It shall be free from
such defects that would affect 1he specified properties of the geomembrane.
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10.

6.2 Textured peomembranc shall generally have uniform texturing appearance. |t
shall be free from agglomerated texturing material and such defects that would
affect the specified properties of the geomembrane.

6.3 General manulacturing procedures shall be performed in accerdance with the
manufacturer's internal quality control guide and/or documents.

MOQC Sampling

7.1 Sarmnpling shall be in accordance with the specific test methods listed in Tabtes |
and 2. If no sampling protocol is stipulated in the particular st methed, then test
speeimens shall be taken evenly spaced across the entire roll width.

72  The number of tests shall be in accordance with the appropriate test methods
listed in Tables 1 and 2.

7.3 ‘The average of the test results should be calculated per the particular standard
cited and compared to the minimum value Jisted in these tables, hence the valucs
listed are the minimum average values and are designated as "min, ave "

MQC Retest and Rejection

LA If the results of any test do not conform to the requirements of this specilication.
retesting to defermine conlormance or rejection should be done in accordance
with the manufacturing protocol as set forth in the manulacturer's quality manual.

Packaging and Marketing

9.1  The geomembrane shall be rolled onto a substantial core or core segments and
held firm by dedicated straps/slings. or other suitable means. The rolls must be
adequate for safe transportation to the point of delivery, unless otherwise
specified in the conlract or order.

Certification
10.1  Upon reguest of the purchaser in the contract or order, a manufacturer's
certification that the material was manufactured and tested in accordance with this

specification, together with a report of the test results, shall be furnished at the
time of shipment.
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Adoption and Revisivn Schedule
for

HDIPE Specitication per GRI-GMI3

“I'est Methods, Test Properties, Testing Frequency for

High Density Polyethylene (HDPE) Smooth and Textured Geomembranes™

Adopled:

Revision 1

Kevision 2:

Revision 3;

Revision 4

Revision 5:

Revision &:

Revision 72

Revision &:

Junc 17, 1997

November 20. 1998; changed CB dispersion from allowing 2 vicws
to be in Category 3 to requiring all 10 views to be in Category 1 or 2.
Also reduced UV percent retained from 60% to 50%.

April 29, 1999 added to Note 3 after the listing of Carbon Black
Dispersion the following: “{In the viewing and subseguent
quantitative inlerpretation of ASTM D5596 only near spherical
agglomerates shall be included in the assessment)y” and to Note {4)
in the property tables.

June 28, 2000: added a new Section 5.2 thai the numeric table values
arc neither MARY or MaxARY. They are to be interpreted per the
the designated test method.

December 13, 2000: added one Category 3 is allowed for carbon
black dispersion. Also. unified terminology to “strength™ and

“clongation”.

May 15, 2003 Increased minimum acceptable stress crack resistance
time from 200 hrs 1o 300 hirs.

June 23, 2003: Adopted ASTM D 6693, in place of ASTM D 638, for
tensile strength testing, Also, added Note 2.

Fehruary 20, 2066 Added Nole 6 on Asperity Height clarification
with respect Lo shear strength.

Remaved recommended warrantly from specification,

GMI3-1L o1l Revision 8 7/10/06



LIYVISION 2 - 5ITE WORK
Section (2936 - Topsoil. Seeding, and Mulching

PART 1. GENERAL

1.01

1.02

1.03

1.04

h.05

DLESCRIPTION

This section pertains to seeding and placing mulch or erosion control blankel over
sceded areas.

RELATED SECTIONS
A Specitied elsewhere:

l. {2200 - Earthwork
REFERENCTS

The Following reterence or cited portions thereof, current at date ol bidding documents
unless otherwise specified, governs the work.

A Ilinois Department of Teansponation (IDOT)Y: Standard Specifications for Road
and Brndee Construction, adopted January |, 2007,

SPECIFICATTONS
A Wark shall contormt to the applicable requircments of” Sections 250+ and 25] of
Standard Specitications for Road and Bridge Construction and to the requirements

hereinafier specified.

B Exceptions: All reterences in the IDOT specifications to methods of measurement
and pavment shall not apply.

WARRANTY

Al Warranty for onc (1) year plus one growing scason from date of substantial
completion shall be provided.

PART 2. PRODIDICTS

2.

MATERIALS

A, Seed: Sced shall conlormn to Article [081.04 of the 1DOT Standard Specifications
where [DOT seed mixiures are specified.  In areas where Amweren Lncrgy

(02936-i
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13.

Generating hay seeding mix 1s specified. it shall be composed as follows:
Seed Tvpe Pounds/Acre

Yemnal Alfalta i
Wrangler Alfalia !
Medium Red Clover B
Timothy 4

2

Mulch Material and Erosion Conirol Blanket: Mulch material shall conform to
Article 1081.06 and the excelsior blankctknitled straw mat shall contorm 1g Article
108110 of the IDOT Standard Specifications.

Fertilizer and agricultural ground limestone will not be permited.

PART 3. EXECUTION

3 CONSTRUCTION

A.

Seed bed preparation and sceding methods shall confonm to Section 230 of the
IDOT Specifications.  Sceding ol arcas disturbed by construction activities aller
September 30, 2008 may be deferred until Spring 2009 al no additional cost to the
Owner.

Seed shall be applied (o the perimeler berm ditch, to disturbed portions of the
perimeter betnn. and o all disturhed earth surfaces outside of the existing perineter
berm. DT seeding mixture 7 shall be used on stockpiles. 10X seeding mixiure
1A shall be used on the gypsum stack perimeter earthen berm, the recycle pond dam
embankment and on slopes that are 4H:1V or steeper. The Ameren hay seed mix
shall be used on slopes flatter than 4H: 1V

Application rates for IDOT seed mixtures shall be as specified in Seclion 25¢ of the
[DOT Specifications.  The application rate for the Ameren Energy Resources
Cienerating's seed mix shall be as specified in the Ameren Encrgy Resources
Generating's hay seeding mix.

seeded arcas shall be mulched in accordance with Adicle 251.03. The Contractar
may use either Method 2 or Method 3.

302 MAINTENANCE OF COMPLETED WORK

A,

All arcas seeded by the Contractor shall be maintained by the Contractor during the
pericnd between completion of such work and hinal completion and acceptance of the
Contractor's work by the Owner. This maintenance shall be such that the completed
work, at time of acceptance, complies in all respects with the requirements herein

32936-2
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specified.

B. The arcas sceded will be required to perminate. [f the seed does not germinate, the
Contractor will be required 10 regrade and reseed at no additiomal cost to the Owner.

END OF SECTION 02936

02936-3
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DIVISION 3 - CONCRETE
Section 03100 - Concrete Formwork

PART 1. GENERAL

1.4

1.02

1.03

1.04

1.05

1.06

1.07

WORK INCLUDLES

A. The complete installation of the formwork for cast-in-place conerete, with shoring,
bracing and anchorage, openings for other work, form accessories, torm stripping.

RELATED SECTIONS

A seetion 3200 - Concrete Reinforcement,

E. Section 13300 - Cast-In-Place Concrete.

C. Section (3400 — Concrete Cmbedment Liner.

RCFERENCES

A, ACT 347 - Recommended Practice I'or Concrete Formwork.

B. ACT 381 - Specifications For Structural Conerete For Buildings.

DESIGN REQUIREMENTS

Al Diesizm. engincer and construct formwork, shoning and bracing o conform to design
and code requirements; resultant concrete o conform lo required shape, line and
dimension.

QUALITY ASSURANCE
A Perlfont Work 1o accordanee with ACT 347 and 301
REGULATCORY REQUIREMENTS

Al Conlorm to applicable cade for design. fabrication. erection and removal of
fomwork.

DELIVERY. STORAGLE, AND HANDBLING

A. Store off ground in ventilated and protected manner o prevent deterioration from
DCISLLEL,

03100-1
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COORDINATION

A Coordinate this Section with other Sections of work which require attachment of
components of formmwork,

13 If formwork is placed which resulls in insufficient concrele cover over
reinforcement. request instructions from Owner's Representative before proceeding,

PART 2. PRODUCTS

2.0

202

2.04

WOOD FORM MATERIALS

Al Softwood Plywood: 3/4 in. PS 1-83 "B-B" {concrete form} plvwood. Class I,
cxtertor grade or better, mill-oiled and edge scaled with cach picee bearing legible
inspeciion trademark.

B. Architectural Plywood: 3/4 in. PS 1-83 "B-B" plyform. Class I, with High Density
smaoth overlay, | surface, edge sealed with each picee bearing legible inspection
trademark.

MANUFACTURERS - PREFABRICATED FORMS

A Weyerhauser Concrete Form.

B. Creorgia Pacific, (-P Exterior Soft Wood Plywood Preduct.

C. Plywoad and Door Corporation’s inn-Form.

FREFABRICATLEL FORMS

A Preformed Steel Formis:  Mininum 16 page matehed, tight fitting, stiffened to
support weight of conerete without deflection detrimental to tolerances and
appearance of finished surfaces.

B. Glass Fiber Fabric Reinforced Plastic Forms: Matched, tight fitting, stiffened to
support weight of concrete without deflection detrimental to tolerances and
appearance ol fimshed concrete surfaces.

FORMWGRK ACCESSORIES

A Form Ties:  Snap-ofl type, gaivanized metal, adjustable length, 1 in. back break

dimension, free of defects that could leave holes larger than 1 in. in concrete
surtace; Dayton-Sure Grip snap-in-form ties, as manutactured by Dayton Superior

03100-2
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Corp.. Symons Ties as manulactured by Symons Uorporation, Snap-Tys as
manulactured by Richmond Corporation.  Ties shall be removed aifter torms are
remaoved, and holes filled with monar that matches the adjacent surfaces,

Form Release Agent: Colorless mineral vil which will not stain concrete. or absorb
nuwisture; by Magic Kote manutactured by Symons Manufacturing Co., Form Coat
manufactured by Concrete Services Co., Formeel manulactured by Lambert Corp.

Corners: Chamfered, wood strip type: 34 x 3/ in. size on all exterior corners, 3 x 3
in. size where shown on the deawings: maximuom possible lengths.

Mails, Spikes, Loz Bolts, Through Bolts, Anchorages:  Sized as reguired, of
suflicient strength and character o maintain tormwork in place while placing
COnCrels,

Conerete Embedment Liner. where required. shall be installed in accordance with
Section 03400 — Concrete Embednment Liner,

PART 3. EXECLTION

301 EXAMINATION

A,

Verifv lines, levels and centers before proceeding with formwork,  Ensure that
dimensions agree with drswings,

302 CEARTH IFORMS

A

Larth forms arc not permitled, except for [ootings.

3.03  ERECTION - FORMWORK

Al

.

Frect formwork, shoring and hracing to achicve design requirements. in accordance
with requirements of ACI 301, Metal forms shall be installed in strict accordance
with manutacturer's directions and specifications,

Provide bracing to ensure stability of tormwork., Shore or strengthen formwaork
subjeet to overstressing by construction loads.

Arrange and assemble formwaork o permit dismantling and sinpping. D nol
damage concrete during sinpping. Permit removal of remaining principal shores,

Align joints and make watertight. Keep form joints 10 a minimum.

Obtain approval hefore framing openings in structural members which are not
indicated on draswings,

03100-3
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3.04

APPLICATION - FORM RELEASE AGENT

Al

Apply lorm release agent on formwork in accordance with manufacturer's
reconumendations.

Apply prior 10 placement of reinforcing steel. anchoring deviees, and embedded
items,

Do not apply form release agent where concrete surfaces will receive special
finishes or applicd covenngs which are affected by agent,

INSERTS, CMBEDDLEDR PARTS, AN OPENINGS

Al

Provide formed openings where required for items o be embedded in or passing
through concrete work.

Laocate and set in place items which will be cast directly into concrete.

Coordinate work of other Sections in forming and placing openings, slots, replets,
recesses, chases, sleeves, bolis, anchors, and other inserts,

Install accessories in accordance with manufacturer's instructions, straight. level.
and plumb, Lnsure items are not disturbed during concrete placement.

Provide femporary perts or openings in formwork where reguired to facilitate
cleaning and inspection.  Locate openings at bottom of forms to allow flushing
warter 1o drain.

Close wemporary openings with tight fitting panels, flush with inside face of fonns,
and neatly fitted so joints will not be apparent in exposed concrete surfaces,

FORM CLEANING

I

Clean and remove fareign matter within forms as crection proceeds,
Clean formed cavitics of debris prior to placing concrete,

Flush with water or use compressed air to cemave remaining loreipn matter, Ensure
that water and debris drain to exterior through clean-out ports,

During cold weather. remove ice and snow from within forms. Do not use de-icing

salts or waler 10 clean out forms. Use compressed air or other means to remove
foreign matter.

031 (43-4
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JA7 FORMWORK TOLERANCES
A Construet formwaork 1o maintain tolerances requived by ACI 301,

308 FIELD QUALITY CONTROL

Al [nspect erected fornmwork. shoring, and bracing to ensure that work is in accordance
with formwork design, and that supports, fastenings, wedges, tics, and items are
SCOUTC,

B. Do ot reuse wood formwork more than three times for concrete surfaces 1o be

expased o view, Do no patch lonmwork.
3.08  FORM REMOVAL

A Do not remewe tonms or bracing until concrete has gained sufficient strength to carry
its own weight and imposed loads.

13 L.oosen forms carcfully. Do not wedge pry bars, hammers, or tools against nished
concrete surfaces scheduled for exposure to view,

C. Stere rernoved forms in mannet that surfaces to be in contact with fresh concrete
will not be damaged. Discard damaged fonms.

ENIZ OF SECTION 03100

03100-5
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DIVISION 3 - CONCRETE

Section §3200 - Concrete Remforcement

PART 1. GENERAL

1.3

1.02

[.03

1.04

1.03

WORK INCLUDES

A The complele installation ol the reinforcing steel bars and accessories for
cast-in-place concrete.

RELATEL SECTIONS

A Section 03100 - Concrete i"ormwork.

B. Section 03300 - Cast-in-Place Concrete,
REFEREMNCES

A, ACI 301 - Structural Concrete for Buildings.

B. ACI 318 - Building Code Requirements For Reinforeed Concrete.
C. ACL5P-66 - American Conerete [nstitute - Detailing Manual.

D, ASTM AB15 - Delarmed and Plain Billet Siee] Bars for Concrete Reimforcement.

B. CRSI - Concrete Reinforcing Steel Institute Manual of Practice,

SUBMITTALS

A Submit under provisions of Scction 41010,

B. Shop Drawings: Indicate bar sizes, spacings, locations, and quantities ol reinforcing
steel. and bending and cutting schedules. Contract drawings shall nut be reproduced

as the basis Tor shop drawings.

C. Manufacturer's Certificate:  Certify that products meet or exceed specified
reguirements,

QUALITY ASSURANCL

Al Perform Work in accordance with CREI Manual of Standard Practice.
B. Submit certified copies of mill test report of reinforcement materials analysis,
{(3200-1
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1.06  COORDINATION

Al Coordinate with placement of formwork, formed openings and other work.

PART 2. PRODUCTS
201 REINFORCEMENT

AL Reinforcing Steel: ASTM A615, 60 ksi yicld grade; detormed billet stee] bars
202 ACCESSORY MATERIALS

A Tic Wire: Minimum 16 gape, annealed steel wire, epoxy coated when used with
cpoxy-coated reinforcement.

B. Chairs, Bolsters. Bar Supports, Spacers: Sized and shaped for strength and support
of reinforcement during concrele placement conditions.

L. Special Chairs, Bolsters, Bar Suppons. Spacers Adjacent to Weather Exposed
Concrete Surfaces: Plastic coated steel type; size and shape as required.

203 FABRICATION

A Fabricate concrete reinforcing in accordance with CRSI Manual of Standard
Practice and ACT $P-66.

13 Splice reinforcement on at locations indicated on drawings.  Indicate location of
splices on shep drawings.

PART 3. EXECUTION

3 PLACEMENT

A, Placc. support and secure reinforcement against displacement. 1o not deviate froam
required position, Clean reinforcement of foreign particles or coatings.

B. Acconinndate placement of formed openings.
L Canlorm o ACT 31 E code for concrele cover over reinloreement.
03200-2
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302  FIELD QUALITY CONTROL
A Contractor shall notify the Owner’s Representative at least 24 hrs. in advance of
concrete placement. Placement of reinforcing shall occur in such sequence that the
Owner’s Representative has sufficient time to inspeet the conectness of the

reinforeing within the placemnent area. The (Owner's Representative retains the right
10 requite necessary revisions be made before conerete is placed.

END OF SECTION 03200

#3200-3

103 johsb) 355070 D e pauns Stock\Specs\ Gypaum Management Faciliv@peos - Bev 0803200 Concretc Keinforcement doc



DIVISION 3 - CONCRETE
Section 03300 - Cast-In-Place Concrele

101 WORK INCLUDES

A, The complele installation of cast-in-place concrete structures, including joint
sealants.

102 RELATEDSECTIONS

A Section 03100 - Conerete Formwork: Formwiork and accessories.
13 Section 03200 - Conurete Reinforcement.
(. Scetion 03400 — Concrete Embedment Liner

1.3  REFEREMNCES
A ACI 301 = Structural Concrete for Buildings.
B. ACT 302 - Guide for Conerete Floor and $lab Construction.

. ACI 304 - Recommended Practice for Measuring, Mixing, Transporting and Placing
Conerele,

D. ACI 305R - 1ot Weather Concreting,

E. ACE306R - Cold Weather Cancreting.

F. ACI 308 - Standard Practice for Curing Concrete.

G. ACI 318 - Building Code Requirements lor Remforced Conerete.
H. ASTM C31 - Concrete Test Specimens.

1. ASTM C33 - Concrete Agpregates.

I ASTM C94 - Ready-Mixed Concrete,

K. ASTM 1350 - Portland Cement.

L. ASTM C260 - Air Entraining Admixtures for Concrete,

03300-1
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M. ASTM C494 - Chemical Admixtures for Concrete.
1.04  SUBMITTALS

A Product Data: Provide data on joint devices, attachment accessories, admixtures,
1.05  QUALITY ASSURANCE

A Perlorm Work in sccordance with ACT 301,

E. Acquire cement and ageregate from same source for all work.
C. Conform e ACT305R when concreting during hot weather.,
D. Conlorm o ACL 306R when concreting during cold weather,

1.06 COORDINATION

A Coordinate this Section with other Sections which require embedment of
components i cast-in-place concrete.

1.07  PRODUCT DATA
A Submit proposcd mix design to Ownet’s Representative for review prior to
commencement of work.  ldentify source and provide material certificates for
cement, fine and coarse agpresates. Provide recent laboratory gradation for fine and

goarse aggregates and mix design information in accardance with ACH 301,

EB. Submit Construction joinl plan.

PART 2. PRODULTS

201  CONCRETE MATERIALS
A Cement; ASTM C150, Type I - Normal Poctland Type, Gray Color.
3. Finge and Coarse Aggregates: ASTM C33,
C. Walcr: Polable.
202  ADMIXTURES
A Air Entrainment: ASTM (2640,

B. Chemical: ASTM C494. Maximuni 90.05% Chloride Ion Contents,
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C.

The use of caleium chlorde in any conerete is not permitted,

203 ACCESSORIES

A

1.

C.

Mon-5hrink Grout:  Premixed compound consisting of non-metallic apgresate,
cement, water reducing and plasticizing agents: capable of developing minimum
compressive strength of 2. 400 psi in 48 hours and 7,000 psi in 28 days.

Curing Compound:  Dress and Seal No. 18 by L&M Construction Chemicals,
MB-429 by Master Builders, or Sikagard Cure/} lard by the Sika Corporation.

Cpoxy Grouted Adbesive Anchors: Blihi. Red Head. Simpson. or Rawl,

204 CONCRLETE MIX

A

W]

G

Mix concrete in accordance with ACH 304, [Xeliver conerete In accordance with
ASTH {04,

Seclect propertions for normal weight concrete in accordance with ACH 301,
Provide normal weight concrete of the foilewing characteristics:
1. Compressive strengtl al 28 days: 4,000 psi.

2. Slump: 4 in. - A tolergnce of up to 1 n. above the maximum shall he
allowed for one bateh in any five consecutive balches lested.

3 Watcrfcement ratios: 0.4 {max).
Use accelerating admixtures in cold weather only when approved by Owner's
Representative,  Use ol admixtures will not relax cold weather placement

=t Lirenients.

Lse set-retarding admtixtures during hot weather only when approved by Cwner's
Represcntative.

Water-reducing admixtures may be used in all concrete except foolings and n strict
compliance with the manuiaciurer's directions,

Add air-entraining agent W conerete mirs for air content of 6% (= 1%}

PART 3. EXECUTION

301 EXAMINATION

05304)-13
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A, Verify requirements for concrete cover over reinforeement,

B. Verify that anchors. seats, plates, reinforcement and other items to be cast into
concrete are accurately placed, positioned sceurely, and will not cause hardship in
placing conerete.

302 PLACING CONCRETE

A, Place concrete im accordance with AC1 301,

B. Notify Owner's Representative mimimum of 24 hours prior (0 commencement of
OPErAlions.

. Ensure reinforcement, inseets, and embedded parts are not disturbed during concrete
placement.

D. Maintain records of concrete placement.  Record date, location, quantity, air

temperature, and test samples taken.

E. Place concrete continuously between predetermined expansion. control, and
construction joints.

F. When air temperature is between 80°F and 90°F, reduce the mixing and delivery
time specificd in ASTM €94 from 1-1/2 hours o 75 minutes, When the ar
temperature is above 90°F, reduce the mixing and delivery time to 60 minutes.

G. Cold weather concreting. Comply with ACI 306 except as lollows:

I In freczing weather. provide suitable means for maintaining concrete
temperature al 2 minimum of 70°F for three days, or 50°F for five days alter
placing.

2. Cooling of concrete to outside 1emperature: Not faster than 1% per hour for

first day and 27 per hour thereafier until outside temperature 15 reached.

3 Maximum temperature of concrete produced with heated aggregated, heated
water, or both, at any time during s production or transportation: 90°F.

4. Do not mix chemicals or other foreign maalerials in concrete to prevent
freezing or 10 accelerate hardening of concrete, unless approved in writing
by Owncr’s Representative.

H. Het weather concreting, Comply with ACI1 305R.

1. AC| recommendations shall be obscrved when any combination of high air

03300-4
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temperature. low relative humidity and wind velocity tend to impair (he
quality of fresh or hardened concrete.

2. Retarding and water reducing admixtures shall be approved in writing for
each concrete mix design prior 1o placement.

303 CONCRETE FINISHING

A

{

Frovide exterior concrete formed surfaces 10 be lefl exposed with simooth rubbed
finish in accord with ACI 301. Al other formed suriaces shall have fins,
projections and otfsets removed.

Provide Class A tolerances (o exterior concrete slubs according to ACT 301,

1. Broom finish all extetior slabs. Broom out ali 1oo) marks.

Pitch slabs to drain,

304 CURING AND PROTECTION

A

.

Immediately afler placement, protect concrete from premature drying. excessively
hot or cold temperatures, and mechanical injury.,

Maintain concrete with minimal mofstare loss at relatively constant temperature tor
a peniod necessary for hydration of cement and hardening of concrete in accordance
with AC] 308,

Cure and protect finished concrele slabs in accordance with ACT 308.

305 FIELD QUALITY CONTROL

Al

0.

™=

Ficld inspection and testing will be performed in accordance with ACL 301 and
under provisions of Section 01010, paragraph 8.0

Testing finm will take cylinders, perform slump and air entrainment tests in
accordance with AC[ 301,

Provide free access to Work and cooperate with appointed finn.

Submit proposed concrete nux design to Cwner's Representative firm for review 14
days priot to commencement of Work.

Testing frequency shall be as specified in Section 01010, paragraph 8. except thal

one additional test cylinder will be taken during cold weather concreting. cured on
job site under same conditions as concrete it represents.
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3.06  PATCHING

A Defective Concrete: Concrete not eonforming to required lines, details, dimensions,
tolerances or specified requirements.

B. Repair or replacement of defective concrete will be determimed by Owner's
Representative and performed by the Contractor at no additional cost Lo the project.

C. Do not patch, fill, touch-up, repair, or replace exposed concrete except upon express
direction of Owner's Representative for each individual arca.

ENL> OF SECTION 03300

03300-6
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[HVISION 3 - CONCRETE
Seclion 03400 - Concrete Embediment Liner

PART 1. GENERAL

1.0 WORK INCLUDES

A. Specifications and guidelines Lor manufacluring and installing high-density

polyeth

vlene embedment liners.

1.02  RELATED SECTIONS

Al Section

B. Section

0310 - Concrete Farmwork.

(3300 - Cast-in-Place Concreta.

1403 REFERENCES

A, Amencan Society for Testing and Materials (ASTMW)

7.
3.

s
10.

> 1503 Test Method fur Density of Plastics by the Density-Gradient
Technique

1> 1603 Test Method for Carbon Black in Olefin Plastics

D 5199 Standard Test Method for Measuring Nominal Thickness of
Gieotextiles and Geomembranes

[ 5596 Standard ‘lest Method for Microscopic Lvaluation of the
Dispersion of Carbon Black in Polyolefin Geosynthetics

[ 6693 Standard ‘Test Method for Determining Tensile Propertics of
Nonreinforced Polyethylene and Nonreinforced Flexible Polypropylene
Geomembranes

D 1204 Standard Test Method for Lincar Dimensional Changes of
Nongtid Thermoplastic Sheeting or Film at Elevated Temperature

D 696 Standard Test Methed lor Coefficient of Linear Thermal Expansion
of Plastics Between -30°C and 30°C With a Vitreous Silica Diiatometer

D 746 Standard Test Methed for Brittiteness Temperature of Plastics and
Elastomers by Impact

[} 5370 Standard Test Method for Water Absorplion of Plastics

F. 96 Standard Test Method for Water Vapor Transmission of Material

1.04  SUBMITTALS

A All work for and in connection with the installation of the lining. field seaming
and welding joints shall be completed in strict conformity with all applicable

insiruet

ions and recommendations of the liner manufaciurer.

03400-1
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L.05

1.06

B.

Included with the shipment of liner, subnut certified test reperts that the liner and
material are manufactured in accordance with standards specitied herein,

QUALIFICATIONS

A, The HIDPE liner specified in this section shall be furnished by a manufacturer who
is fully experienced. reputable and qualitied in the manufacturing of the materials.
The manufacturer must at Jeast 10 years of manufacturing experience.

B. Locking devices must be extruded to the sheel as a one slep process,

. Liner shall be GSE StudLiner as manutactured by GSE Lining Technology, Inc.

D. Liner shall be 8 feet in width.

E. Liner shall demonstrate a minimum pull-out strength of 14,600 psf.

COORDINATION

A, Coerdinate with placement of formwork, formed openings and other work.

PART 2. PRODUCTS

2.01

202

ROLL DIMENSIONS

Al

Embedment sheets shall be produced in rolls that are 8.0 f1 (2.4 m} in width and a
thickness range of 83 mils (2.0 mm) to 200 mils (5.0 mm} in thickness. Roll
lengths vary according to thickness.

B Locking studs of the same maletial as that of the liner shall be integrally extruded
with the sheet. Stud spacing shall be on approximate 1.25 in (30 mm} centers,
such that there are approximately 110 studs per square foot {1200 per square
mcter.

MATERIAL PROPERTIES

Al The material used in the embedment liner and in all welding strips shall be made
from 97-98% wvirmin high density polyethylene and 1.5-3% carbon black or
pigmentation for the purpose of an otherwise specified color.

3. Plasticizer shall not be added to the resin farmulation.

Ga LEmbedment sheel and welding strips shall be free of holes, pinholes, bubbles,

blisters, excessive contamination by foreign matter, and nicks and cuts on rall
vdpes.

034002
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D The HIIPE cap strips shall be made from HDPE, have good impact resistance and
have an elongation sufficient to bridge up to 174 inch settling cracks.

E. Cap strips shall be approximately 4 inches wide or greater and shall be equivalent
to that ol the liner.

I Matcrial shall maintain a repairable state through s lifecyele by methods
approved and recomtnended by the manufaciurer,

G. Cmbedment sheets shalt have the following physical properties when tested in
accordance with Table 1.

H Raw resin shall have the following propertics when tested in accordance with
Table 2.

TiEIr 13 ﬁlltl!-:g'll FM

Transmizzion, fg'll'l‘-'.’da}'l

Froperty Test Method Nownnal Valoe Tesling
| Frequency
Thickness, mm {mil} ASTM D 5199 | 2.00 (B0 | 300120} | 4001608 | 5.00 (2083 | Jivery 3" rol]
Density, wfem” ASTM D LSS | 094 .94 094 14 1100000 £
Tensile Propertics ASTM D 6693
Sirengthi Yield Ibfin” Type 1%, 2.200 2.200 2200 2,200 1/100,000 fi°
{3Pa) Durnbell 14,5} (id.5) 4.5y {14.5}
Elongation & Break, %5 G.L.=2.0hn 00 S0 S St
Stud Pull-Out Strength', 14000 140400 = 14,000 = 14,000 I# praduct
M (kN (669.89) | (66989 | (669.8%) | (669.89)
Carbon Black Content
Figment Conlent, % 1100000 £
Black Liner ASTM TX 1adl, -3 23 25 2-3
Ciray Liner med. 1.5-24% 1.-2.5 15-25 L5 2.3
ASTR 13 5630,
= mod,
Carbon Black Dhspersion” | ASTM [ 5596 MNote 2 Mote 2 Mie 2 Mote 2 171 00,000 1t
MNotched Constant Tensile | ASTR 1 5397 4y 404 4 400 1/ formulation
Load, howrs
Coefficien! of Lincar ABTM L1 694 LZUE-04 | | 26E-04 | [20E-04 | 1.20F-04 I/ product
Theemal Lxpansion, per
=
Low Tempurature ASTN 12 746 -7 =77 =TT =17 I product =
Brintleness, “C
LDimensional Stability, % ASTM [ [204 110 + L in +1.0 L produet
teach direction) — -
Water Absarpiion. % ASTM D 570 1 [t 0. . I produc
Water ¥apor ASTME 946 =i =0 =001 =001 1 pmml

“Hobe Cunurete s Bave aesmpmessavs strengtloodan least S0 e {31500 KB
“Mote Thspeesion by apphes e sphenval agelomerates S ot L views shall by Cutegeny Tur 20 Moorone than | e 300 cidgpors 3
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Table 2: Raw Material Properties

- Property Test Bilcthod Value Testinz Frequency
Cronsily, gfema ASTH D 1505 0932 15 ez bol
Melt Floww, 2710 min ASTMI¥ 1238 <A [ resin lot

(1902 16}
OIT. mimHes | ASTM D 38US 1o 1/ formulation
| | 1t 2007°C)

203 MATERIAL SUPPLY

A Embedment sheets shall be supplicd in roll form. shects, pre-fabricated tubes or
panels.
B. Cap strips shall be supplicd in 4 inch widths or preater.

PART 3. EXECUTION

3.00  PLACEMENT

A Place. support and secure reinforcement against displacement. Do not deviate from
required position. lean reinforcement of foreign particles or coatings.

i3 Accommodate placement of formed openings.
. Conlorm to AC[ 218 code for concrete cover over reinforcement.
3.02  FIELD UALITY CONTROL
A Cantractor shall notify the Owner’s Representative ai least 24 hus, in advance of
conerete placement.  Placement of the Concrete Embedment Liner shall occur in
such sequence that the Owner's Representative has sufficient time (o inspect the

correctness of the placement within the concrete formwork area.  The Owner's
Representative retains the right to require necessary revisions be made betore

concrete 15 placed.

END OF SECTION 03200
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APPENDIX 2
CONSTRUCTION QUALITY ASSURANCE PLAN



QA Plan -Gypsum Management and CCB Landfill Facilities
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COA Blan -Gy psum Management and CCB Landfll Facilities Fevision 0

1.0

20

21

INTRODUCTION

‘I'his Plan deseribes the Construction Quality Assurance {COA) progran for the proposed
Gypsum Management and CCB Landfill Facilites at the Amncren Duck Creek Power Plant i
Fulton County, llineis. The plan has been developed in accordance with the requiremets of 35
IAC Part 81 1. Subpart E entitled Constriiction Quality Asswrance Programs.

The Plan requires a scheduled program of CQA munitoring, inspection, sampling and testing, to
verify compliance with project plans and specifications. The Plan also addresses the testing
requirements for test soil liners that will be constructed (o verity materials and Comnstretion
methods for the Full-scale liners. The poat of this program is 1o achisve a reasonable depree of
certainty that 1he construetion of the facilites meets the specified designs,

Appendix A lists the testing methods, sceeptance requirements and testing frequencies that shall
uide the implementation of this plan. Alse listed 1s the party responsible for conducting the
testing for each of the constucted components of the landfill. The plan reguires oversight by the
QA Officer for all testing carricd ol by the peosynthetic installers.

The CQA Plan also requires preparation by the CQA Officer of a final report at the end off
construction that provides all inspection and testing documentation and certifies that the acilites
have been constructed in accordance with the engineering design.

This Plan is intended to supplement, the project plans and specilications. Where a conflict exists,
the apprived COA Plan will guvem.

RESPONSIBILITY AND AUTHORITY OF PROJECT PERSONNEL

The project participants involved in the construction and quality assurance aversight of the
comstruction ave shown in Figure 2.1 Project Organization Chars, The Owner is the Ameren
Energy Resourees Generating Company (ACRG ar Ameren) who will retain a General Contractor
to comsteuct the facibities and a CQA Officer lo provide the quality assurance oversight services.
The following list the responsibilities and authoity of each of the participants shown in Figure
2.1

Owner

Ameren Lnergy Resources Generating Company {Ameren) is responsible for abtaining all
necessary permits for construction and operation of the lacilitics. Ameren retains under coniract
all parties for the construction including the General Contractor, the Design Engincer (Hanson
Professional Services Inc.), the COA Officer, and the COA testing and monitoring [rms.

The Ameren Construction Manager will be in charge of eoordinating overall construction
activities and will act as Ameren’s primary interface with the General Contractor. The
Caonsteuction Manager coordinates all mateers Involving contract issucs with the Ameren Projert
Manager inchuding approving (ield changes to the project phans and specifications.
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Design Engineer

The Design Engineer (Hanson Professional Services lnc.) is responsible for development of plans
and specifications that fulfill the needs of e Orwner and meel the requirements of the regulatary
agencies. The Desipn Enginger is akso responsible for responding 1o Contracior requests Tor
infonmation (RF[s) during the canstruction process as may be required 1o ¢larify the plans and
specilications ot to address identitied conflicls in the documents. The Design Engineer is [urther
responsible for developing any maodifications to the plans and specifications as may be requited o
address changed field conditions, field cost savings. design improvements or other necessary or
desired modifications as approved by the Owner.

COA Personnel
Rey Personnel (Owner’s Representative)

Ameren will eetain & COQA Officer for the project who will report directly 1o Ameren's
Construction Manager {se¢ Figuee 2.1 Oveanization Chard). The COA Otticer shall be a
professional engineer registered in the Stawe of lineis, whe is a person other than the operalor or
an employee of the aperatar. and who will supervise and be responsible lor ali inspeetion, 1esting,
and other activities required to be implemented as part of the CQA program. The CQA Officer
will also be responsible for. and will provide direct supervision lo, the testing and monitoring
finns shown in Figure 2.1 whe will perform the monitoring, testing, sampling, and inspections
required by the COQA program as described more specifically in Section 6.0, The COA Ofticer
will be present at the outset of major undertakings and at critical imes during the construetion.
The time that the CQA Officer must be at the project site will be dependent upon the tvpe of
construction being conducted.  The COA Officer will exercise hissher own professional judgment
Lo be present at the praject site as required to assume full responsibility for the inspection and
testing, performed by those persons under hisfher direct supersision. The CQA& Officer shall have
sufficient on-site full-time stalf to adequately carry out the quality assurance aclivities specified
herein,

It the CQA Officer is unable to be present to perfomi duties as ouilined. then the COA Officer
will provide, in writing, reasans lar his/her abscnce including designation of the person who will
exercise professional judgment tn carrying out the duties of a CQA Officer as the desipnated
COA Officer-in-absentia. A signed statement shall be provided and recorded that the QA
Officer assumes full respansibility for all inspections performed and reports prepared by the
designated CQA Officer-in-absentia during any absence of the COA Officer.

ILis required that the COA Ofticer {or his designated sepresentative). with on-site support
persorne] as required, provide oversight of the monitoring, inspection. lesting and/or sampling of
the following construction activitics for the Tacilities;

¢ Tesl Liner,

¢ [xeavation, grading, and preparation of the subgrade and foundation,
»  Placement of the compacted soil liner,

*  Placement al geasynthelic components,

4
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o Instaltation of the leachate druinage and collection sysiems.
s Construction el surface waler ditches, channels, berms, and drainage structures, and
o Placement of conerete siroctures.

The COA OFFicer (or his designated represertative) must certify that the sampling, inspection and
test results for the major elements of the construetion are in compliance with established design
tequirements befure subscquent sequential itemns of the construction can be initiated. The majur
elements of Work requiring compliance certification include:

s Subgrade prior 1o placement of soil test liner {CCH landfill faciliy only).
o Sail test liner prior to placement of the low permeability soil liner,
«  Subgrade priur tu placement of the low permeability soil liner (CCB land il facility enly},
s Low permeability soil liner privr to placement of the geosynthetic clay liner (GCL),
o GLC liner prior {o placement of the geomembrane,
Geomembrane prior 1o placement of the geotextile cushion,
Geotextile cushion prior 1o plagement of the drainuge layer.
»  Piping installation prige 1o completed placement of the drainage layer,
s Drainage layer prior to placement of geolextile fabric.
e Cushiot Din prior to placement of the geomembrane (gypsum facility only), and
»  Geosynthetic inslallations in anchor trenches prior to backtilling,

Certification will require a through review of all inspection, sampling and testing completed for
the work item to ensure 1hat al! desipn resyuirerments have been met, a visual inspection ot the
work item, and the completion and signing of form CQAP 2.1 UG Cerrifivation by the COA
Dlficer. The Contractor or Installer for the immediately following iem of work shall not be
allowed to initiate work until completion of the signed form by the COQA Officer,

The completed and signed forms CQAP-2.1 shall be filed as a project records in accordance with
the provisions of Section 11.0

Documeny Controller

The statT of the A (Hficer shall include a Document Contraller whe will be responsible for:
(1) control of the CQA Plan to ensurg that only current documents are heing employed by the
COA staffand (2) filing of all CQA records related 10 the monitaring, sampling, inspecting and
testing spectiied n the QA Plan,

Reguirements for control of the CQA Plan and for filing of project records are presented in
Section L 1.0,

Testing and Monitoring Firms
The testing and moniteeing firms, under the direction of the CQA Officer (see Figure 2.1}, shall
be responsible for conducting the quality assuranace sampling, inspection and tesling required by

Seelion 6.0 of the COA Plan except that only monitoring and limited (independent) sampling and
testing shatl be required for the peosynthetices {ie., geomembranes, geothensytic clay liners and

5.
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geotextiles). The supplicrs and installers shall be respansible for zh the sampling and testing
reguired by Section 6.0 for the peosynthetivs (sec Section 2.6).
Seit/Concrete Texting (Lab and Field)

One or more soilconcrete testing fitms that has been qualified by the llinois Department of
Transparation {11307 5 will be retained to perform the ficld and laboratory sanpling and testing
required by the CQA Plan. Materials sampled and tested will include fine-prained soils. coarse
grained soils, aggregates, rip rap and congrete,

Fach finn shall be required to provide “centificates of calibration™ {or other proot of calibration)
to the COQA Officer for each ol the measuring andior wst equipment used in the laboratory or
field: except that such cenificales are not required for commercial grade cquipment such as
rulers, tape measures or other devices that provide adequate accuracy for their intended purpose.

All field and ksboratory torms proposed for collection of data shall be subject o review by
Ameren prior to use. Forms deemed to be incompleie or olherwise shall be moditicd to meet the
intent of the COA Pian.

Surveyor

Une or more surveyors will be retained to verify attainment of specified elevations, slopes and
grades within the wlerances required by the CQA Plan. The Mimys) selected shall have the
capacity to complete all work by or under the supervision of an Hlinois Prafessional Land
Kurveyor,

Each surveyor will be required 1o provide “certificates of calibration™ {or other proof of
calibration) to the COA Officer for cach surveying deviee used: exqept that such certificales are
1ot required for comimereial prade equipment such as rulers. tape measures or other devices tat
provide adequate accuracy [or their intended purpose.

All field forms proposed for collection of dara shall be subject to review by Ameren prior tu nse,
Forms devmed 1o be incomplete or otherwise unacceptable shall be maodified fo meet the intent of
the CQA Plan.

Geosyntheties Monitor and Geosynthetics Testing Laboratory

A geosyuthentics monitoring firm will be retained to conduet aversignt of the guality assurance
inspections, testing and sampling carried out in the field by the suppliers and installers for the
peosynthelics (see Section 2.5) to ensure that 1he requirements of the COA Flan are met including
directing additional inspection, sampling and testing as may be deemed necessary by the
manitoring fivm, The meniloring finn will also collect its own represemative sanples ol the
gevsynihetics for independent testing by a geosynthetics testing, laboratory, The monitoring firm
shall have previous expurience in installation oversight of at least 16,000,000 sy. fi. of similar
geosynthetic materials.
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The luboratory will be independent of both the manufaciurer and the installer of the geosynthetics
and will be required to have its own QA plan for (he project work. The QA Plan shall be subject
to review by Ameren prior to start of serviees.

All feld and laboratory lurms proposed for collection of data shall be subject Lo review by
Ameren prior to use, Forms deemed o be incomplete or otherwise unacceptable shall be modificd
to meet the intent of the CQA Plan,

Contractors, Suppliers and Installers

The contractar, subcaniractors, suppliers and installers are responsible for completing their
portions of 1he work within specified schedules and in accordance with the requirements of the
plans and specifications. They addidonally shall accommeodate the monitoring, sampling,
inspections and testing that are the responsibility of the CQA Officer under the QCA Plan.

The geosynthetic Suppliers and Installers shall provide the quality assuranee Inspection,
sampling and testing as required by Section 6.0 of the CQA Plan. Additionally, the geosynthetic
suppliers shall be required to submii “certificates of acceptance” for cenain items of work that
precede their construction activities, The “eertificates™ are more specifivally discussed n Section
4.0,

PROJECT MEETINGS

Periodic meetings will be held during the life of the project 10 enhance coordination among the
various parties inveolved. Meetings will include preconstruetion meetings, routine progress
meetings and, as needed, problem or work deliciency meetings.

Preconstruction Mectings

Preconstruction meetings shall be held al the site for the major carthwork. items and geosynthetic
installations. At a minimum. the Ameren Construction Manager, the COA Officer,
representatives of the testing firms, and the earthwork contractor or geosynithetic installer should
atiend. 1n addition to the tapics for discussion as listed in the project specifications. the following
COA items will be covered:

«  Discuss the established protocol for inspections, lests and sampling including use of form
COQAP 2.1 Daily fnspection Report {see Section 801,

v Discuss ilems of work requiring CQA Officer certification or Installer acceptance hefore
subscyuent work items can be initiated (see Section 4.0), and

e Tliscuss the established protocol for handling construction deficiencics, eorrective measures,
and retesting {s¢e Section 7.0,

The meeting shall be conducted by the Ameren Construction Manager or COA Otficer and will
be documented by CQA personmel with distribution (0 all attendees. Meeling minutes will be
filed as project recards in accordance with Seetion 11.0.
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Progress Meetings

At the diseretion of the Ameren Construction Manager or the CQA Officer, briefl progress
meetings will be scheduled to discuss on-going and up-coming construction activities. The
mecting will be attended by the Ameren Construction manager, the COA Officer, and the
appropriate site foreman {i.e, when earthwork is being performed, the earthwork foreman will be
present; when geosyiuhetics are being installed. the installer foreman will be present, cte). In
addition 1o the CQA Ofticer topics of discussion regarding propress, the following CQA items
should be reviewed:

*  Discuss the established protocel for inspections. 1ests and sampling including use of form
COAP 8.1 Daflv fnspeciion Report (see Section 8.0,

e Discuss items ol work requiring CQA Officer cenification or Installer acceptance before new
work items can be initiand (see Section 4,03, and

s Discuss the established prorocol for handling construction deficiencics. carrective measures,
and reresting {see Sectian 700,

These meetings will be documented by the COA OMicer with distribution to all attendees
ineluding the Ameren Prajeet Manuger. Meeting minutes will be filed as project records in
aceordance with Section 11,0,

Problem or Work Deficiencey Veetings

Special meetings will be approved by the CQA Officer when a problem or work deficiency is
present for is likely to oceur) that is (or could be} of a serious nature. Ara minimum, the mecting
should be attended by theAmeren Construction Manager, eanhwork or installer foremen as
appropriate, and the COA Officer. The Ameren Project Manager should attend those meetings
that include discussions of severe andfor recurring problems or deficiencies. The purpose of
these mectings 1% tu define and resolve the problen or work deficiency in the following manner:

*  Define the problem or deficiency and its probable causes,

*  Discuss allernative actions to address the prablem or deficiency

* Implement the selected action to resolve the problem or deficiency, and
s Werily that the implemented action has been elTective,

The meeting will be documented by the COA Officer with distribution to all attendees ineluding
the Ameren Project Manaper, Mecting minutes will be filed as project reconds in accordance with
Section 1 1.0

IN-PROGRESS ACCEPTANCE OF WORK

Introduction

It is very important during placement of the geosynthetics ned e entrap fugitive clay, stones,

sand. ¢te. that could damage the geosynthetic, cause clogging of drains or filters. or hamper
seaming of the geosynthetic, The peosynthetic installers shall accept responsibility for inspecting

8.
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the substrate (on a daily basis) to ensure such entrapmients are not present within the substrate
area to be covercd each day. When found accepiable, the installer shall complete and sign form
COAP-4.1 Instatier Certificete of Acceprunce that documents (on a daily basis) acceptance of the
substrate for peosynthetic placement. The Installer shall provide the original signed docwment to
the COA Officer Tor his signature of receipt.

Completed and signed fonns CQAP-4.1 shall be filed as project records in accordance with the
provisions of Scction 1.0,

Elements of Work Requiring Prior Acceptance

T'he following table cites the elements of work that shall require daily “certificates of ucceptance”
for the substrate including the installer responsible [or providing the certification. Any other areas
of geosynthetic installation not included in the 1able shall still be subject o the requirements ol

this seclion.

Table 4.1 Instafler Certifications for Avceptance of Work

Subsirate to Be Accepted by Installer tnstalker

1. Surfage of Low Permeability Soil Liner Geosynthelic Clay Liner (GLC)
Instalier

2. Jurface of Geasymnhethic Clay Liner (GO} Guomembrang
Inztaller

3. Surface of Geamembrane Gueatextile Cushion
Inzialler

4. Jurface of Drainage [ayer Geolextile Filter
Inztaller

5. Surface af Cushion Dirl Geomembrane
Installer

TEST SOILL LINER

Introduction

A compacted law permeability soil test liner shall be constructed within the footprimt of the
proposed soil liner prior to any work being initiated on the full scale construction. The purpose uf
the test liner is to verify (hat the materials and methods of construction proposed for the full scale
liner will provide the quality of construction required by the CQA Plan. Additienal soil test liners
shiall be constructed for each tme the material properties from g new borrow source are found o
be significanty different or there is a significant change in the methods of construction and/or
cquipment,
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The test liner will be construered on a competent foundation from the same prequalified soil
malerial sources, to the same design specilications, and with similar equipment and procedures as
arc propused by the contractor for the Tull scale liner. The foundation (subgrade) for the suil fest
liner shail be subject to the requirements ol Section 6.2.1 and samplingitesting for material
prequalification and placement shall he that provided in Section 6.2.2 except that:

I, The survey grid For foundation grade verification and For liner thickness verifeation shall he
as established by the COQA Officer.

2. The freguencies for placement testing shall be as established by the CQA Officer

&

3. The lesting for hydruulic conductlivity shall be as provided in Section 3.2
Sampling and Testing Program

The soil test liner shall be santpled and rested under the direction of the CQA officer as described
helow for sach of the physical propertics listed,

1. At least tive (5) two-stage fleld tesis (ASTM designation I3 6391-06) shall be used on the tesit
liner to determing the hydraulic conductivity, Both the vertical hydraulic conductivity (k17
and the horizontal hvdrsulic conductivity {k2) shatl be calculated.

2. Undisturbed samples (Shelby tubes) will be lested in the laboratory for vertical hydraulic
conductivity to determine if there is 3 statistical correlation o the lield testing results. At leas
two (2] samples should be tested.

-t

The determination of other engineering paramelers including, bt not limited 1o, particle size
analysis, liquid limits, plastic limits, water comenis, and unconfined compressive strengths
that ar¢ needed to evaluate the full scale liner shall be as dirceted by the CQA Officer.

Requirements for CQA Certification of Test Soil Liner for Lundfill Construction
L. Atleast four of the five field hydraolic conductivity tests shall result in a measured verdcal
hydraulic conduetivity of 5.0 5 107 cmifsec or less, No test shall have a hydraulic conductivity

preater than L0 x 07" emdsee,

2. The laboratory hydraulic conductivity (esis shall indicate a measured vertical hydraulic
conductivity of 1.0 x 107 or less,

Requirements for CQA Certification of Test Soil Liner for Gypsum Stack
I, Atleast four of the five field hydrautic conductivity tests shall result in 2 measured vertical
hydraulic conductivity of 5.0 x 107 ¢mssec or less. No test shall have a Iydraulic conductivily

preater than 1.0 x 107 cmisec.

3. The faboratory hydraulic conductivity tests shall indicate a measured vertical hydraulic
conductivity of L0 = 107 or less,

-10-
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Report of Results and Certilication

The CQA Ofticer shall prepare reports describing the test proprams carried out and the results
obtained. The reports shall be filed as project records in accordance with Section 11.0.

The CQA Officer shall teview the sumpling and test results for (he test soil liners and, if found in
apreement with reguirements, provide cectification lor the work using form CQAP 2.1,

SAMPLING AND TESTING REQUIREMENTS
Introduction

Prequalification and placement sampling/lesting requirements for the various materials and
construction activities are as summarized in Table A.1. Fregquencies for material placement
testing listed in Table A.1 arce based on the volume of material used in construction and are to be
considered mimimums. The CQA Officer shall select the specific [ocations for testing on
random basis cxercising professional judgment to ensure that testing and sampling lairly
represent the constriction.

The testing, firms under the direction of the CQA Officer shall be responsible tor the swnpling
and testing Hsted in “Table A.1 for: (1) the Soils Prequalitication and Placement Testing, (2} the
Drainage Media Prequalification and Placement lesting, and (3] the Chker Malerial Placemenl
Testitge. The geosynthetic installers shall be tespensible for the sampling and testing listed in
Table A1 for the Geosymbetics Prequalification amd Placement Testing with daily overview (and
same independent laboratory testing) by the geosynthetie firms and the CQA Olficer.

The results of the sampling and testing shall be documented on a daily hasis by cach agency or
installer providing the quality assurance activities and the originals of the sampling and testing
results provided to the CQA Officer. The CQA officer shall complete form CQAP 8.1 Daffy
buspection Repert (sec Section 8.0) lor ¢ach nf the testing firms or installer proving results and
attach the resulis w the form. The compleled form COAP §.1 and attached results shall be
incorparated into the Daify Swmoiory Repert (se¢ Section 8.0},

Soils
Founidation (Subgrade) — Low Permeability Soif Liner

6.2 Fa. Foundation Grade Verificarion

Following excavation Ior the low permeability soil liner, the COQA Officer shall dirgetl the
surveyar to verify that actuat depths and grades of the foundation (subgrade) are in accordance
with the plans and specifications, Elcvations shall be surveyed on a 100 ft grid patlern for the
bottom of the cell. The peints surveyed for side slopes will be at the tap, midpeint, and toe. In
addition, all breaks in grade will be surveyed. Foundation excavation grading shall meet a
control talerance requirement of 0t to -0.4 fl. The measured depths and grades shall be
docwmented on “as built” drawings furnished te the CQA Officer by the sunveyor.

The CQA Officer shall review the survey data for conformance to requirements and, it found in
agreement with requivements, provide certification for the work using form CQAFR 2.1,

-11-
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6.2 14 Foundation Fill

Fuundation (subgrade} materials nol meeting the requirements of the plans and specifications are
requireed 14 be excavated and replaced with suitable foundation fill to develop a siable foundation
for the landfill. The CQA Officer shall make a foundation inspection with the soil testing firm
and direct any sampling and testing necessary 10 identi fy arcas requiring removal and
replacement, The COQA Officer shall inform the earthwork contractor of unsuitable areas
requiring removal and replacement,

Foundation filt used by the contractor for replacement shall be sampled and tested by the soil
testing firm to check compliance with the prequalilication and placement reguirements listed in
Table A-1. The CQA Officer shall direct the surveyimg firm o delermine the locations and extent
of all removal and replacement activigy and to document all such information on “'as built™
drawings w b furnished to the CQA Officer.

The COA Officer shall veview the sampling and test results for the foundation 1ill and. if found in
agreement with the prequalification and placement requirements, provide cenilication for the
work using form CQAP 2.1 The certification for loundarion G may be provided an the same
form providing the certification for foundation prade.

Low Permeabitity Soil Liner
& 2.20. Prequalification Testing

Table 1.1 requires that prequaliftcation testing for cach soil rvpe being used Tor liner construction
at the landiill include the development of an “acceptable zone™ of muisture-density or the
campacted soil that will result in a lirer with a minimuom hydraulic conductivity of 1.0 % 19
emise. The resulting “accepiable zong™ then serves as the major control for material placement
during consiruction,

The COQA officer shall direct the soil testing agency 1o determing the “acceptable »one™ for each
soil type to be used for landfill liner construction and provide the results in a written reporl to he
availuble for comparisons with the materinl placement lesting results, The determination of the
macceplable zone” shall be i accordance with Appendix B or other published methodolozy used
in the profession, The repurt will be liled as a project record in accordance with Section 11,4,

There 1s no prequalification esting reyuired for the soil materials 1o be used for the gypsum stack
liner comstrction except that the matenals selecied shall have sufticieni fines w achieve the in-
place hydraulic conductivity specificd in Section 5.4,

6.2.2h. Materiul Thickness Testing

The CQA Officer shall direct the survey ageney 10 determing elevations al the foundation of the
soil liner and at the final constructed surface using a 100 11 grid pattern (and the break paints in
slope) to verify attainment of the plan prades and elevations, 1o verily liner thickness, all
horizontal survey coordinates shall b the same tor the foundation and final constructed surface.
Side slope thicknesses will be verifted using crest (top). midpoint, and tor documentation points.

-12-
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The measured depthis and grades shall be docwmented on “as built”™ drawings lumished to the
COA Officer by the strveyor agency,

6.2.2¢. Maisture/Density Testing
Moisture/density testing of the compacted soil liner shall be conducted by the soll tesling agency

under the requirements and at the frequencies specificd in TableA 1. During construction of the
soil liner the CQA Ofticer shall condirm the following:

»  Lse of the same construction equipment as used in the test soil liner.

v Llsc of same procedures. sich as number of passes and speed,

»  Unilormily of coverape by compaction cquipiment,

» Consistenl achicvement of density. water content and permeability of each successive 1ifl.
s Use of methods to bond successive lifts together.

s Achievement of liner strengths on sidewalls,

+  Contermporaneous placement of proteclive covering to prevent drying snd desiccation, where
NELESSArY,

+  Prevertion of placement of frozen material or the placement of material on frozen ground,

»  Prevention of damage o completed liner sections, and

» Thal construction proceeds only during favorable climatic conditions.

6.2.24 Hydraulle Conductivity Testing

Samples of the in-place liner shall be obtained and tested for hydraulic conductivily wnder the
requirements and at the minimum frequency as specified in Table A, 1. Multiple sunples may be
eollected at a given test location for the purpose of retesting in the event of unacceptable

hydraulic conductivity results from the initial sample.

Boreholes, excavations or other disturhances to the seil liner resuliing from the obtainment of
samples shall be backlilled as directed by the CQA Officer.

6.2 2¢. Certification of Work

The CQA Officer shall review the sampling and test results for the low permeability sail liner
and. if found ir agreement with e prequalification and placement requirements. provide
cerlification for the work using form COAP 2.1,

Berms

6.2.3a. Landfilt Caontainment Berms

The CQA Officer shall dircet verification of excavated foundation (subgrade) depths and grades
as specilied in Seetion £.2.1a excepl that the foundation grid shall be as directed by the CQA

Officer. Foundation fills shall be as specified in Scetion 6.2 1h.

Prequalification testing for material sources shall meet the requirements in Table A 1.

-13-
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The COA Officer shall direct the soil agency to conduct the following inspection activities during
berm construction;

+  Observation of fill material characreristics,

*  Cservation of loose lift thickeaess,

*  Observation of clod size reduction and material homaogenization, and
+  Placermnent testing as specificd in Table A.1.

Documentation of construction on “as-built”™ plans shall be as specifled in Section 6.5.2.

The COA Officer shall review the sampling and 1est results tor the landfill containment berms
and. it found in agreement with the prequalification and placement reguirements, provide
cettiflcation for the work using form COQAPR 2.1,

6.2.3b Temporary Cell Separation Berms

The COA Officer shall direct verification ol excavated loundation (subgrucde) depths and prades
as specitied in Section 0.2, 1a except that the foundation grid shall be as directed by the CQA
Otficer. Foundation (11s shall be as specilted in Section 6.2.1h.

Prequalification testing for material sources shall meet the requirements in Table A1,

The CQA Otficer shall direct the soil agency to conducd the following inspection activities during
Berm construction:

¢ Obzervation of N1l material characteristios,

v Observation of loose L thickness,

o Observation of clod size reduction and malerial homogenization,
*  Placement testing as specitied in Table A1, arxl

+  WMeasurements af herm slopes,

Geosynthetics

Geosynthetic Clay Liner (GCL)

6.3. la. Prequalification Testing

The geosynthetic ¢lay liner {GCL) installer shall provide to the CQA Officer the test results from
4 qualified laboratory far the type and frequency of pregualification testing listed in Table A1,
The submittal shall include certification from the laboratory that the test results verify the
manufacturer’s guaranteed propertics.

The COA OTieer shall direct the gensyntheties QA monilor firm to select a represenlative

number of additional samples of the GCL for submittal W the monitor's geosynthetic laboratory
for independent verification al’ the manufacturer’s guaranteed properties.

<14
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The results af laboratory testing shall meet the GCL manufacturer’s specifications as shown In
the folliwing table.

Gl Laboratory Testing Methods/Minimum Values Required
‘Fest Methnod e (I NMinimum Yalue
Bentonite Muass/Area (ASTM D5993] 0,75 b/
GCL Grab Tensile Strength {ASTW 14632} G0 [h.
GOL Peel Strength (A5 70 Dd632) 15 1h.

The installer shall divect the wst laburatory to submit the results of all laboratory test resulls and
certification to the Document Controller for filing a5 project records in acenrdanue with Section
1.0,

6.3.1b. Instatier Certificativn of Placement Surface

Prior tor daily clay liner placement., the installer shall provide o the CQA Officer daily
-cettificates of aceeplance”™ {form CQAP-4.1} which document the installes”s inspeciion and
acceplance of the underlying surface as being suitable for the GCL installation {see Section 4.0).

All daily certificates of acceplance™ (fenn CQAP-4_1) shall be filed a3 project records in
accordance with Section 170,
6.3 {¢ Deployment

The COQA Officer shall direct the peosynthetic QA monitor firm 1o oversee activities of the
installer during placemient and Geld testing of the GCL.

Incoming rells of GCL shall be inventoried and, inspecled by the installer. Manufacturer's
certifications will be inspecied for conformance with the requirements of this plan. Holes or
other visible defieets shall be recorded in the CQA Ofticer’s daily veport and clearly marked on
the GCL roll for identification of neccssary repairs or rejection of the roll.

GCL. shall be placed such that all seams run parallel to the slope.  GCL should be dry when
installed.  Wet or hydrated GCOL shall not be used. GCL. panels shall be faid wilh 4 minimum
& in. averlap on longitudinal seams and a minimum 12 in, overlap on pancl end seams. Seam
overlaps shall be placed such that the direction of flow is from the top panel 1o the underlying
panel to form a shingle effect. Direct eontact with GCL. shall be minimized.

6.3 1d. Seaming

The GCL shall be seafed in accordance with the recommendations of the GCL manulacturer. Dry
bentonite having the same chemical and material properties a5 the GCL shal! be evenly dispersed
from the panel edee to the lap line continuously along the scam or overlap areas. All dirt, pravel.
ar oiher debris shall e removed from the seam or overlap areas,

Prior to covering the GCL., the installer shall verify all exposed seams ot overlaps and examine
the GCL for any defeels.  Ar the judgment of the installer, a panel or seetion that becomes
seriously damaged or bydrated shall be replaced. All repairs shall be made by placement of 3
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putch of the same material over the damaged area at least 1 0 beyond the repair area. The GCIL.
will be immediately covered and protected [rom precipitation by the overlaying geomembrans,

6.3.1e. Shear Strength Conformance Testing

Shear strength conformance tests shall be performed on the GUL o verify the interface shear
strenglhs ot the GCL. with the appropriate material (HDPT: geomembrane or compacted clay ).
The results of the shear strengthe confonmanee tests will be used o confimm thal the actual
interface shear strengths are equal to or greater than the inerface shear strengths used in the
stability analyses. Shear strenpth conformance tests on subsequent phases andivr cell
development need not be perfurmed it the same manuiacturer and malerials are used in the
construclion of the subsequent phase andfor cell, Conformance testing shall be in accordance with
ASTM [3 5321 ar ather suitable method,

Geomembrane
f.3. 2. Pregualification Testing

The geomembrane installer shall provide 1o the CQA Officer the test resulls from a qualified
labotatery for the type and frequency of prequaliiication testing listed in Table AL The sulpmittal
shall include certitication fram the laboratory that the test results verify the manufacturer’s
puaranteed propurties,

The COQA Officer shall direct the geosynthetics QA monitor firm to seleet 4 representative
number of additional samples of the geomembrane for submitlal to the monitor's geosynthetiy
laboratory for independent verification of 1he manufaclurer’s guaranteed praperties.

The installer shall direct the test laboratory to stibanil the results of all labaratory resulls and
certification o the Docwmnent Controller for filing as project records in accordance with Seeiion
LD,

6.3.2b, Istaller Certification of Placement Surface

Prior to daily peamembrane placement. the installer shall provide to the CQA Officer daily
“eertiticates of acceptance™ (font CQAP-4.1) which document the installer's inspection and
acceptance of the underlying surface as being suilable foc the geomembrane installation (see
Section 4,07,

All daily “certificates of acceptance”™ {form CQAP-4.1) shall be filed as projeet records in
accordance with Section [ 1.0,

6.3.2¢c. Plycement Testing for Seam Overfap
The contractor and installer shitl arrange geomembrane seetions such that the use of fleld seams
is minimized and that horizontal seams are nat used on side slopes. Seam overlaps shall be (ield

measured hy the installer do verify the requirement in Table A1 s mer for all seams within the
geomembrane footpriet. The CQA Officer shall direct the geosynthetics QA menitor Airmi to

-16-
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make independent measurements of @ representative number of seam overlaps tor additional
verification of the requirement in Table A1

At gompletion of geomembrane placement, the installer shall provide the CQA Ofticer with "as-
built” drawings of the geomembrane installation showing all seam locations and seam
measurement locations.

6.3.2d. Placement Non-Destructive Testing

The installer shall conduct non-destructive testing of seams at the frequency specified in Table
A1, All seams shall be nondestructively tested over their fulk-length wsing a vacuum €5t unit, air
pressure west or other method approved by the COA Officer. Continuity testing will be completed
as the Zeaming propresses.

The COA Officer shall direct the geosynthetics QA monitor firmt 10 monitor all nen-destructive
testing carried out by the installer,

The installer skall submit all non-destructive field testing results to the CQA Officer for filing as
project records in aceordance with Section 1.0

Vacuun testing and air pressure esting procedures shall be us given in the following sections.

Vacuum Testing (Extraded Welds)

The following procedures are applicable to those processes which produce an extruded weld.
Equipment

The following equipment shall be used when candueting vacuum tests:

v A vacuum box assembly consisting of a rigid housing, a transparent viewing window, a soft
neoprene pasket attached 1o the bottom, a port hole or valve assembly, and a vacuum gaugy,

e A sleel vactum tank and pump assembly equipped with a pressure controller and pipe
CONNSELENS,

* A rubber pressure/vacuum hose with fittings and connections,

s A bhuckel, and

* A soapy solution,

Procedures
The following procedures will be fallowed,

1. Enerpize the vacuum pump and reduce the tank pressure to approximately minus 5 psi 10 in.
of Hp) gauge.

2. Wet a strip of geomembrane approximately 12 in. wide by 48 in. long {an area larger than the
coverage size of the vacuwm box) with the soapy solution.

3, Place the box over the wened area.

4, Clase the bleed valve and open the vacuum valve.

5, Werify that a leak tight seal is created,

-17-
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6. For a period of not less than 10 seconds, examing the geomembrane through the viewing

window for the presence of soap bubbles.

[f no bubble appears after 10 seconds, close the vacuum valve and open the bleed valve.

move the box over the next adjoining area. repeal the prucess,

% All areas where soap bubbles appear will be marked and repaired and then retested wntil
passing tesl results arc oblained.

|

Air Pressure Testing (For Boubie Fusion Seam Onfy}

The following procedures are applicabls W those processes which produce a double seam with an
enclosed space.

Equipment
The eguipment will be eomnprised of the following:

s Anair pump {manual or motor driven) equipped with pressure gange capable of generating
and sustaining a pressure between 25 psi to 30 psi and mownted on a cushion (o protect the
recmembrane,

* A rubber hose with fitings and connections. and

* A sharp hollow needle, or other approved pressure feed device.

Pracedures
The following procedures will be observed:

L. Both ends of the seam to be tested will be sealed,

2. A needle or other approved pressure leed device will be inserted into the twnnel created by
the fusion weld.

3. A protective cushion will be inserted belween the air pump and the geomem brune,

4. The air punp will he cnergized 10 a pressure between 25 psi and 30 psi. The valve will be
closed. and the pressure will be sustained for approsimately 5 minutes.

5. If loss of pressure ¢xceeds 3 psi or does not stabilize, the faulty area will be located, then
repaired and retested untll passing st results are obtained.

6. At the conclusion af a passing air pressure lest, the opposite end of 1he scam will be slit and
sihsequent drop in pressure will be monitored,  This will ensure that the entire seam was
completely tested.

7. Remove needle ar ather approved presswre leed device and seal,

6.3.2e, Placement Destructive Testing

General

Destructive seam lests shall be performed ot randomly selected geomembrane locations. The
purpose uf these tests is to evaluate sean strength. Seam strength testing shall be done as the

seamitg work progresses, not al the completion ol all field seaming,

The COQA Ofticer shall direet the geosynifietics QA monitor finm (o monitor all destructive testing
catried out by the installer.

-1%-
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The installer shall submil the results of all desiruclive testing to the CQA Officer fur filing as
project records in accordance with Section 110

FLogcativn and Frequency

The installer shall seleet locations where seam samples will be cut ou for (esting. Those
lpcations shall be established as folbows:

1. Selection will be at a minimum frequency of one test location per 500 1t of seam length, This
minitum frequency 1s to be determined as an average taken throughout the entire area of
placement.

4 Test locations will be delermined during scaming at the installer’s discretion. Selection of
such locations may be prompted by suspicion of excess crystallinity. eomamination, ofset
welds, or any other potential cause of imperfect welding,

The CQA Qfiicer shall dircet the geosynlhetics QA monitar firm 1o select and cut out a
representalive number of additional samples fur independent laboratory testing.

Sampling Procedure

Samples will be cut a5 the seaming progresses in order to have labaratory test results betore the
seomembrane is covered by another material. The installer shall:

s Assipn a number to each sample. and mark it accordingly.

*  Record sample location on lavout {"as-tuilt™) drawing. anl

«  Record reason lor taking the sample at this location (... stalistival routine, suspicious
teature of the peomembrane),

All holes in the peomembrane resulting from destructive sean sampling shall be immediately
repaired. The cominuity of the new seams in the repaired area shall be vacuum tested,

Ficld Testing

The installer shall test in the field, by tensiometer, two 1 in. wide sample strips from the samples
identified for destruciive iesting: one for peel and one for shear. This testing shall inctude the
independent samples obtained by the peosynthetics QA monitor firm. Field testing will prequalify
samples for laboratory testing. The requirements and frequency for field testing shall be as
provided in the table at the end of this scction.

The installer shall conduet all field tests and mark all samples and portions with theic numnber.
The installer shall also 1og the date, time, ambicm emperature. nember of seaming unit, name of
scamet. welding apparatus temperawres and pressures, and pass or lail description, and attach a
capy to each sample portion.

Geasynthetic Ouulity Assarance Laboratory Testing

Prequalitying ficld tests shall idenutify samples for laboratory testing,  The installer’s quality
assurance laboratory shall be as sclecled by the installer with concunence of the CQA Otficer.

-19.
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Testing shall include shear strength and peel adhesion. A least live specimens shall be tested by
the installer™s lahoratary lor each method, Specimens shall be sefected alternately by test from
the samples {i.e.. peel, shear). All laboratory (esting shall be accordance with ASTM (34437,

The CQA Officer shall direct the peosynthetic QA monitor finm 1o have additicnal samples testel
for peel and strength by the monitor’s independent geosynthetics laboratory as deemed necessary.

Procedures for Destructive Test Faiture

The following procedures witl apply whenever a sample fails a desiructive test, whether the test
was comlucted in the laboratory or by field tensiometer. The installer has two options:

1. The installer may reconsiruct the seam between ainy two passed lest localions,

2. The installer may trace the welding path to an imlermediate localion at least 16 01 from the
point af the failed test in each direction, and take a small sample for an additanal ficld test a
each locatton. T these additional samples pass the tests. then tull laboratory samples are
laken. [f these laboratory samples pass the tests, then the seam is reconstructed betwecen these
locations. 10 either sample Cails, then he process is repeated (o establish the zone in which
the seam should be reconstructed.

All acceptable scams must be bounded by wwo locations from which samples passing laboratary
destructive tests have been taken,  In cases exceeding 150 fi of reconstructed seam, a sample

tiuken trom the zone in which the seam has been roconstructed must pass destructive testing.

The installer will document all actions 1aken in comunction with destructive test failures,

Geomembrane Destructive Seam Tests and Frequency

Bii-mil d0)-mil d4-mil

: [ g
Property Test Methaod HDPE HDPY LLDPE Frequency
Seam Shear Strenpth ASTM D 4437 120 ppi 80 ppi 44 ppi | See Note |
Seam Pegl Strength — . ) ’ . )
hical waedige: fusion) .-’l.,:-?, I'M L3 4437 T8 ppi 52 ppi 40 ppi | See Nowe |
Seam Peel Strength
(1ilet extrusion) ASTM L4427 12 ppi 45 ppi 40 ppi | Sec Mote |

Motes:

I Destructive testing of scams shall aceur 3t a mirimwn frequency of once per 300 1 of seam
length.

2, Walues apply fur both smowth and textueed peomembrancs,

Geotextile
6.3.3a. Pregualification Tosting

The geotextile installer shall provide io the CCrA Officer the test resulls from a qualified
laboratory [or the type and frequency of prequalification testing listed in Table A1, The sulumittal
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shall include certification from the laboratory thal the test results verify the manutacturer’s
guaranteed properlies,

The COQA Officer shall direct the geosynthetics QA monitor finm e select a representalive
number of additional sumples of the geomembrane for submiual to the monilor’s prosynthetic
laboratory for independent verification of the manvfacturer’s guaranteed propertics.

The installer shall submit the results of all laboratary resulis and certification to the CQA Officer
for filing as project records in accordanee with Section 1.0,

6.3.3b. Instatler Certification of Placement Surface

Frior (o daily geotextile placement, the installer shall provide to the CQA Ofiicer daily
“certificates of sceeptance” (form CQAP-4.1) which document the installer’s inspection and
acceptance of the underlying surface as being suitable for the geotexiile installation (see Section
4.0

Al daily “certificates of acceptance” (Form CQAP-4.1) shall be filed as project records in
accordance with Section 11.0L

6.3.3¢. Deployment

Incomity rolls of geotextile shall be inventoried and inspected by the installer. Manufacturer’s
certifications will be inspeeted for conformanee with the requirements of this plan. Holes, tears.
or other wisikle delects will be recorded in the COA Officer™s daily report and clearly marked on
the synthetic for idemification ol necessary repairs.,

The installer shall check that the geosvnthetic installation conforms 1w the construction
requirements ad manufacturer's recommendations. The CQA Officer shall direct the
geosynthetics QA monitor firm to oversee (he inspections by the tnstaller.

On slopes steeper than 10H:1V, all geotextiles shall be continuously sewi. Geotexliles shall be
overlapped a minimum of 3 in. prior 1o seaming. This requirement does nel apply Lo the |cachate
systen filter fabric.  All sewing shall be done using thread with physical, chemical, and
ubteaviolet high resistance properties equal o or exceeding those of the geotextile, The CQA
Officer shall dircet the geosynthetics QA monitor fiem o make independent
measurements of a representative number of seam overlaps for additional verification of
the reguirement in Table A.l.

The 10-n7. cushion geolextile (immediately above the geomembrane liner and bencath the
drainage layer} shali be placed with vertical seams running up the slopes and into the anchor
trenich. Florizontal seams {perpendicular to the sloped shall be allowed on side slopes for the 4-vz.
filter peotextile overlaying the drainage layer to facilitate staged construction of the drainage
layer going up the siope. All overlaps shall he “shingled™ so (hat water or other material can not
run down the slape between the geolestile seams.

21-
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6.4

6.4.f

642

Drainage Media
Gransdar Druinage Luyer
6.4 1a. Pregualification Testing

Fach source of material tor the drainage layer shall be tested for hydraulic conductivity und grain
size analyses in accordance with Table A1 to determine suitability of the source.

6.4.1b. Material Thicknesy Testing During Placement

The COA Otticer shall diret the survey firm to determine elevations at the top of the geotextila
cushion and al the final constructed surface of the pranular drainage layer using a 100 0 grid
patiern (and the break paints in slope) to verify atlainment of the plan grades and ¢levations. To
verify liner thickness. all horizontal survey coordinates shail be the same for the op of the
cushion and final construeted surface, Side slope thicknesses will be verified using crest (rap).
midpeint, and toe decumentation points,

The COA officer muy approve the use of thickness plates as an alternalive method to surveying.

In no instance shall the field determined thickness be less than 1.0 . The measured depths and
prudes shall be documented on “as built™ drawings furnished to the QA Officer by the surveyor.

6.4 1¢. Oradation and Hydraulic Conductivity Testing During Placemens

The COA officer shall direct the soil 1est finn to take an initial sample of the grunular drainage
layer within the first 100 cu. yds. of material placement and test for hydraulic conductivity and
glain size to confim suitability of the source. Continuing sampling and testing shall be completed

at the frequengies specified in Table AL

Compaction of the drainage layer shall not be allowed during placement to avoid
breakdown of matcrials

(rradation 1ests may be considered passing provided the hydraulic conductivity requiremenis are
met and the specificd pereentapee of fines is not excceded,

6.4.d. Certification of Work

The CQA Officer shall review the sampling and test results for the granular drainage laver and, if
found in agreement with the prequalification and placement requiremeants, provide cerlification
for the work using lorm COQAP 2.1,

Coarse Aggrepate

6.4.2a. Prequalificarion Testing

Each source of material for the coarse aggregate shall be tested for hydraulic conductivity and
grain stze analyses in aceordance with Table Al to determing suitability of the source.
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6.4.20h. Material Placemernt

The COA Offhcer shali direct that inspection of piping as pravided in Section 6.5.1 be completed
prior to placement of coarse aggregate around the piping. Compaction of the coarse agpregale
shall not be allvwed during placement w avoid breakdown of materials.

The €Qa officer shall direct the soil test firm o take an initial smnple of the coarse ageregale
within the first 160 cu. yds. ol material placement and test for hydraulic conductivity and grain
size to confinn suitability of the source. Continuing, sampling and testing shall be completed at
the frequencies specified in Table ALY

Gradation tests may be considered passing provided the hydraulic conductivity requiremerts are
met and the specified pereentage of fines is nod exceeded.

6.4.2c. Cerrification of Work

The COA Officer shall review the sampling and test results for the coarse aggregate and, If found
in agrecrent with the prequalification and placement requirements, provide certification lar the
work using form DA 201

Other Material Placement Testing

Placement testing of Leachate Piping System

The CQA Officer shall direct the surveyor to check the invert elevations and plan coordinates tor
the constricted piping system at the locations and frequencies specificd in Tahle AL,

The CQA Officer or other CQA stafl shall inspect pile size, materials and connections including
all componems of the feachate collection and management systems Lo verify compliance with
plan and specirfication requirements.

The measured vrades and coordinates shall be documented on “as buill™ drawings furnished 1o the
CQa Officer by the surveynr.

The COA Officer shall review the survey results for the leachate piping system and management
systems and. if found in agreement with the placenient requirements, provide certification for the
work using form CQAP 2.1,

Placement Testing of Surface Water Management System
The COQA Officer shall direct the survey agency 10 determine the elevations and grades of the
constructed berms and channels in accordance with the requirements and lrequency specified in

Tahle A 1.

The measured elevations and prades shall be documented on “as built”™ drawings furnished to the
COQA Officer by the surveyor.
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6.5.3  Placemeny Testing of Concrete

7.0

The CQA Offlicer shall direct the soil test firm to carry out placement testing for conerete in
accordance with the requirements and frequency specilied in Table AL1.

The contractor shall submit proposed concrete mix designs 1o the CQA Officer for review [iriur
ordering ol concrete.

The CQA OfTicer shall review the concrete testing resulls and, if found in agresment wilh the
placement requircments, provide centification for the work using form CQAP 2.1

CORRECTIVE MEASURES

The CQA Officer shall reject and require replacement of all materials for which sampling, testing
or inspection resutts show that prequalification requirements are not met, The CQA Officer shall
alsor reject workmanship (and require correetive rework) fur which sampling. testing or inspection
results show that material placemunt requirements are not mel. The lateral andfor vertical exient
of correetive measures for rework shall be based on the frequency of testing and judgment of the
CA Ofticer.

The CQA Officer may neglect the occasional occurrence of tailed moisture/density tests ar
laboratery hydraulic conductivity tests carried out for the low permeability soil liner provided the
tailed tests can be shown to be auliers and are not concentrated in one area ar lfi. The CQA
ofticer shall provide written justification in the Daily Summary Report For assignment of failed
Lesls as vutliers,

.0 DOCUMENTATION OF SAMPLING AND TESTING

8.1

Draily Summary Reports

A daily summary report shall be prepared by the CQA Officer, or under the direct supervision of
the COQA Officer, during each day of activity, Form CQADP 8.1 Duily Sunnmary Report shall serve
as the base document to which the daily inspection reports (see Section 2.2) are to be attached.

Each repoet shall be signed and dated by the COA OMicer and COA Officer-in-absentia, The
original repert {and attachments) shall be submitted to the Document Controller and filed as a
project regored 1 accordance with Section 1140,

8.2 Daily Inspection Reports

A daily Inspection report shall be prepared by the CQA Officer, or uader the direct supervision af
the COA Officer. for each day that materials, or placement of materials, are being inspected,
sampled or tested. Form COQAP 8.2 Daily fispeetion Repory shall serve as the base document (o
which the test data, photographic repords, test resulis, etc. are to be attached,

224
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8.3

20

1.0

Iaf

Fach report shall be signed and dated by the CQA Officer or COA Officer-in-absentia. The
ariginal report {and attachments] shall be subinitted to the COQA Ofhcer who shall incorporate the
repurt into the daily suimmary repont,

Photographs

Photegraphs may be incorporated into the daily inspection repurt ar daily summnary report to
provide a visual record of work progress. inspection/testing activity, construction wark, or other
items considered important (o the repert. The photographs, at a minimum, shall be Turnished with
the following information:

s Thelocation, date and time of the photoegraph,

« A description of the item photographed including dircetion of view (N,5.E or W),
»  Personnel. testing agencies, installers or contractors present, and

v Mame of photographer.

FINAL CERTIFICATION REFORT

Upun completion of the construction eontract {but before the landfill or gypsum stack is placed
into service), the COA Officer shall submit an acceptunce repart 1o the [llinois Enviromumental
Frotection Agency. The acceptance repurl shall cotuain the following:

« A cenification by the CQA officer that the construction has been prepared and constructed in
accurdance wilh the cngineering design.

s As-buill drawings as specified herein, and

o Alldaily summary reports.

CONSTRUCTION MANAGEMENT ACTIVITIES
Requests for Information (RFIv)

The general eontractor or installer may, after exercising due diligence to locate required
information, request rom the CQA Officer clarification or interpretation of the contract
documents. The general contractor or installer shall make specific reference to the contract
drawing(s) or specification(s) in question and include estimates of any ¢ost or schedule impacls
that could possibly be associated with the requested clarification or interpretation.

The general contractor or installer hall initiate the RFT in a timely manner using form CQAP-
10.1 Request for informeation. The CQA Officer shall, with reasonable promptness, respond to the
RF] on the same form CQAP-10.1 and retiurn a copy of the completed form 10 the party making
the request as final disposition of the matter.

Additional copies of the completed form shall be distributed as directed by the CQA Officer. All
RFT"s shall be filed as project records in accordance with Section 11.0.
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2

L3

Review of Comtractor Submitials

The Contractor shall subimit shop drawings, product data and samples to the CQA Officer in
accordance with the requirements of the project specifications and with such promptness as to
vause no delay of the work. The Contractor shall not authorize purchase, fabrication, erection.
processing or shipping of any items associated with the submittal wntil review of the shap
drawings, product data or samples has been completed by the COA OTicer and no resubmitials
an: resuired by the CQA Officer.

All submittals lrom subconuractors shall be reviewed first by the Contractor 1o satisfy 1he
contractor’s responsibilities for lengths, dimensions, quantities. means and methods, and other
such ilems,

The COA Officer and/or [esign Engineer shall review the submittals for conlonmance with
design concepts and conformance with the information shown in the contract documents. Upan
completion of review, the COA Officer shall returm the submittal 1o 1he Contractor with one of
the following notations for each item in the subminal;

*  No exceptions taken

¢ umish as carrected,

*  Revise and resubmit,

»  Submil speciiied item, ar
*  Rejeeted,

The Contractor shall resubmrit ¢orrected shop drawings, product data or samples {or those items
noted as requiring revision or subwnission or noed as rejected.

The COQA Officer shall maintain eopies of all submittals and a log documenting submittal
descriptions, dales of receipt, dates of relurn, review persennel, and actions taken on the
submiltals, Copies of submittals and the Tog shall be filed as project records in accordance with
Section [L0,

Field Change Order Process

The Contractor shall be responsible for preparing requests for field change order (FCO) in
accordance with AREG procedures and submitting the FCO requesis on the appropriate ARG
FCO torm o the C0QA (HTieer,

The CQA Officer shall be responsible for reviewing the FOO with the 1Zesign Engineer,
determining agreement or non-ageeement with tie requested change, and submuitiing the
docurnented decision to the Contractor on the appropriate AREG CFQ form with copies to the
Ameren Project Manager. Apgreement 1o the FCO shall require signature approval of the Ameren
Project Manager.
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1.0

1.1

11.2

The CQA Officer shall maintain an an-geing log of authorized FCOs and running balance of
project costs, Copies of the FCOs and log of anthorized FCOs shall be retained 25 project records
in aceordance with Section 11.0

DOCUMENT CONTROL AND PROJECT RECORDS
CQA Plan

The CQA officer shall contral the preparation. issug and revisions of the COQA Plan so that correct
documents are being emploved by the project participants, The COA Plan. including all changes
thereto, shall be reviewed fur adeguacy and approved {or release by the CQA Ofhicer and Ameren
Projecl Manaper,

The Doewment Controller shzll issue controlled copies of the COA Plan and maintain all records
associated wilh its preparation, issue and revisions.

Project Records

The maintenance of project records during construction of the landfill shall be the responsibility
al the Dacument Controller and shall be protecied against damage. deicrioration, and loss,
Reeards shall be maintuined in a mannar as to be readily identilable and retrievable.

Cottrol of CQA documents and samples during the construction process shall be as shown m
Figure [1.1. All original CQA documents ftem bath the field and laboratories shall be ultimately
furnished o the Docutnenr Controller for filing and imaintenance. Samples may be discarded alter
testing and documentation of results is complete

Project records shall be made available to the Ameren Project Manager as requested during
construclion and. when requested. shall be turned over to AERG atl completion of Lthe construction
contract,

Revords shall include. but not be limited to, the following:

s COA Plan (all revision levels),

s COQA Plan documentation (reviews, issuanes and revisions),

*  Meeting minutcs,

s Daily inspection reports {form CQAP 8.1),

»  Daily summary reports {form CQAP 8.2},

»  Certificates of acceptance by peosvnthetic installers,

s QA certifications {tonm COQAP 2.1},

+  Centificates ol calibration for inspection. measuring and test equipment,
+  Report for test sail linee,

s Report for compacted soil liner “acceptable wonc™,

o As-Duilt” drawings,

» Laboralary test results for soils, drainage media, and concrete.

» Laboratary lest results for geosymhenics,

s Laboratory certifications of manulacturer’s puaranieed properties for geosynthetics,
«  Cantraclor Requests for Field Change Order (AERG FCO tormy,

-7
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Log of Authorized Field Change Orders,

Shop drawing submittals,

Log of shop drawing subimittals,

Requests for information feom contractorfinsrallers,
Responses to requests for information, and

Final certification report.

*# 4 4 4 4 @
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Appendix A

Material Testing and Frequency
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Appendix B

Acceptable Zone Procedure



PROCEDURE FOR DETERMINATION OF SOIL LINER ACCEPTABLE
ZONE OF COMPACTION AND MOISTURE CONTENT

INTRODUCTION

One of the mest significant fuctors alfecting the performance of compacted soil liners is the
adequate control of water content and dry unit weight during construction. A carefully wrillen
compaction specification will result in a compactied soil liner achieving the required hydraulic
conductivity while alse satisfying other factors affecting performance such as strength.
compressibility, and resistance to desiccation. Because a soill liner is meant to be a hydraulic barrier,
hydraulic conductivity requirements are the primary factor affecting the criteria ol a compaction
specification. The specification should be then tightened as necessary to meet oither performance
standards.

For this project, the specification will reguire that the soil be compacted to at least 93 pereent
maximum dry density as obtained from the Standard Proctor test per ASTM D 698, with a moisture
range of optimum to 5 percentage points wet of optimum. Testing of the praposed liner soils will be
performed to determine its acceptable density and moisture content zone for a maximurm hydraulic
conductivity of 1.0 % 107" em/sec lor the final cover and base liner. Research work performed by
Benson and Daniel (1990} shows thal the acceplable zone can be expecled 1o paralle]l a “linc ol
optimums.”  This procedure should be run when a new source of soil is sclected for liner
construction or when the Proctor density changes by 10 pel or more.

PROCEDURE

The following steps will be performed during prequalification of a soil source Tor liner
construction. The source investigation will identify consisiency of the soil and have completed soil
index tests including grain size distribution and Atterberg Limit determinations. Once the nitial
index testing is complete, a proper value for Proctor density can be selected, and then the following
sleps can be followed,

» Compact three samples at a controlled moisture of £1 percent of optimum meisture at
approximately 97 percent to 93 percent of standard Proctor maximum dry density. These
samples should be tested for hydraulic conductivity using ASTM D 5084. Irall samples
pass. it can be assumed as confirmation that the specilied 95 pereent of maximum dry
density is an appropriate Jower density range.

s+ Ifall three initial hydraulic conductivity test results are <1.0 x 10 cinfsec for the base
liner and the linal cover, then three more samples shall be prepared to confirm the
moisture content range. Using approximately 93 percent o 93 percent dry density.
preparc one sample at -1 points (dry of optimum}, one at +3 points and ong at +& points
of oplimum maisture content. Test these new samples for hydraulic conductivity using
ASTM D 5084. Ifall samples pass, it can be assumed as confirmation that the eptimum
o +5 percentage points is an appropriate moisture conlent range.
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o I the first two steps do not confirm the permeability window. the CQA Cficer will
determine if' the soil will be used for construction. 11it will be used, then further testing
can be performed to define a smaller acceplable zone.

* Insome cases, the borrow sources may be so variable that compesting of the soil will be
required for lesting. [n thesc cases, three or four Proctor tests should be performed to
determine the range of maximum dry density. 1f'the range of maximum dry densities is
less than 10 pef, a composile can be tested as outlined above, If the range of maximum
dry densities is greater, the highest and lowest soil values should be tested to determine
an acceptable range.

Selection of density value shall be based on inspector’s identification of seil percentages.
Prequalilication testing will assure the conlonnance of permeahility.

USE OF THF. ACCEPTABLE RANGE

During construction, the acceptable window will be verificd by the speciiicd interval of
construction sample testing. Lach sample will be tested for density, moisture, grain size. and
Atterberg Limits when submitted for hydraulic conductivity testing. The results can then be
comparcd o prequalification lesting to verity soii consistency and passing hydraulic conductivity.
These tests can also be plotted on the Proctor curve as documentation of acceptable zone or as a
demonstration that the zone can be enlarped.
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SECTION 1.0
GENERAL

This operation and maintenance (O&M) manual outlines objectives, proposed policies,
responsibilities, and procedures for Illinois Power Resources Generating, LLC (IPRG) and
Contractor personnel who are responsible for the management of the Duck Creek Energy Center
Gypsum Management Facility (GMF). The GMF incorporates two reservoirs, the Gypsum Stack
and the Recycle Pond, for processing and storing gypsum.

1.1 REASONS FOR DEVELOPMENT OF THE O&M MANUAL

In addition to providing guidance to the IPRG and Contractor personnel who are responsible for
the operations and maintenance of Duck Creek GMF, this manual has been prepared in
accordance with state regulations. The State of Illinois Rivers, Lakes and Streams Act, (615
ILCS 5) Paragraph 23a includes the statement "The Department is authorized to carry out
inspections of any dam within the State, and to establish standards and issue permits for the safe
construction of new dams and the reconstruction, repair, operation and maintenance of all
existing dams."” (emphasis added).

Part 3702 of the 17 Illinois Administrative Code, Chapter | entitled the "Construction and
Maintenance of Dams" details the requirements to obtain a permit for the construction, operation,
and maintenance of a dam. Section 3702.40 b) includes the following statement:

"5) As a condition of each permit, the dam owner shall submit a maintenance plan
detailing the procedures and schedules to be followed to maintain the dam and its
appurtenances in a reasonable state of repair."

Thus it is a requirement of all dam owners who have dams which fall under the jurisdiction of
the Illinois Department of Natural Resources to operate and maintain them safely.

As a dam owner, IPRG is responsible for the safety of the public and for maintaining the
structures at the facility for both safety and economy. The overall public interest is served by
providing a document to serve as a basis for the safe and economical operation and maintenance
of the dam during both emergency and day-to-day conditions.

1.2 GENERAL RESPONSIBILITIES CONCERNING DAMS

IPRG is responsible for the operation and maintenance of the Gypsum Stack Dam and the
Recycle Pond Dam. These responsibilities include general maintenance (mowing, removing
debris from decants, placing riprap where needed, etc.), operation, inspection and emergency
action decisions. IPRG plans to enter into an agreement with an independent contractor to
perform certain aspects of the operation and maintenance of the GMF.
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SECTION 2.0
DEFINITIONS

Abutment - That part of the valley side or concrete walls against which the dam is constructed.
Right and left abutments are those on respective sides of an observer when viewed looking
downstream.

Appurtenant Works - The structures or machinery auxiliary to dams which are built to operate
and maintain dams; such as outlet works, spillways, gates, valves, channels, etc.

Boil - A stream of water discharging from the ground surface downstream of the dam carrying
with it a volume of soil which is distributed around the hole formed by the discharging water.

Berm - A horizontal step or bench in the sloping profile of an embankment dam.
Breach - A break, gap, or opening (failure) in a dam which releases impoundment water.
Dam - A barrier built for impounding or diverting the flow of water.

Dike (Levee) - An embankment, usually applied to embankments or structures built to protect
land from flooding.

Drain, Layer or Blanket - A layer of pervious material in a dam to facilitate the drainage of the
embankment including such items as a toe drain, a weephole, and a chimney drain.

Drawdown - The resultant lowering of the water surface level due to the release of water from
the impoundment.

Duck Creek Plant Datum - the Duck Creek Station horizontal and vertical coordinate system
(“Plant System”) on which the design and construction survey information, and elevations used
in this document is based. Reference the control points shown on the construction drawings
(Drawing C180-C102-04, Rev 3, or later) for horizontal and vertical control information.
Embankment - Fill material, usually rock or earth, placed with sloping sides.

Earthen Dam - Any dam constructed of excavated natural materials.

Failure - An incident resulting in the uncontrolled release of water from the dam.

Freeboard - The vertical distance between a stated water level and the top of the dam.

Gate or Valve - In general, a device in which a leaf or member is moved across the waterway to
control or stop the flow.

Groin - The junction of the upstream or downstream face of the dam with the valley wall.

P:\Projects\Geotech\60428794_DynegyCCR\13_Construction History\04 Technical Production\2_Duck Creek\0 Comments from Dynegy\Duck
Creek GMF O&M Manual (revised August 2014).doc
-2



Maintenance - The upkeep, involving labor and materials, necessary for efficient operation of
dams and their appurtenant works.

Operation - The administration, management, and performance needed to operate the dam and
appurtenant works.

Operation and Maintenance Inspection - Inspections conducted by the dam Operator. These
inspections are frequent visual "Walk-around" inspections of the dam surface and appurtenant
works.

Outlet - An opening through which water can freely discharge for a particular purpose from an
impoundment.

Phreatic Surface - The upper surface of saturation in an embankment.

Piping - The progressive development of internal erosion by seepage, appearing downstream as
a hole or seam, discharging water that contains soil particles.

Riprap - A layer of large stones, broken rock or precast blocks placed in a random fashion
usually on the upstream slope of an embankment dam, on a reservoir shore, or on the sides of a
channel as a protection against wave and ice action.

Silt/Sediment - Soil particles and debris in an impoundment.

Slump/Slide Area - A portion of earth embankment which moves downslope, sometimes
suddenly, often with cracks developing.

Spillway System - A structure or structures over or through which flows are discharged. If the
flow is controlled by gates, it is considered a controlled spillway. If the elevation of the spillway
crest is the only control of the flows, it is considered an uncontrolled spillway.

Emergency Spillway - A spillway designed to operate very infrequently, only during
exceptionally large floods, usually constructed of materials expected to erode slowly.

Principal Spillway - The main spillway which controls both normal and flood flows and is
usually constructed of non-erodable materials.

Auxiliary Spillway - A spillway which works in conjunction with the principal spillway to
control flood flows and is usually constructed of non-erodable materials.

Stilling Basin - A basin constructed to dissipate the energy of fast flowing water, such as from a
spillway, and to protect the streambed from erosion.

Toe of Embankment - The junction of the face of the dam with the ground surface in the
floodplain upstream or downstream of the dam.
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SECTION 3.0
INFORMATION ABOUT THE DAMS

3.1 LOCATION

The Gypsum Stack and Recycle Pond Dams are located in the NW 1/4 of Section 18, Township
6 North, Range 5 East of the Forth Principal Meridian in Fulton County, Illinois. More
specifically, the dams are located east of Bethel Cemetery Road approximately 2 miles southeast
of Canton, Illinois. A map showing the location of the dams is included in Appendix A.

3.2 DESCRIPTION OF DAM AND APPURTENANCES

The gypsum stack dam has a maximum earthen embankment height of 32 ft and a maximum
impounding capacity of 773 acre-ft, measured at the top of the earthen dam elevation of 620 ft
per Duck Creek Plant Datum (EL 620). However, due to the *“stacking” of gypsum above the top
of the earthen dam, the total volume within the completed gypsum stack will be approximately
2256 acre-ft. The recycle pond dam has a maximum embankment height of 41 ft and a
maximum impounding capacity of 150 acre-ft (measured at the top of dam elevation of 615 ft).

The gypsum stack dam has a single high density polyethylene (HDPE) lined spillway (transfer
channel) which discharges to the recycle pond. The transfer channel is a trapezoidal channel
with 3H:1V side slopes. The transfer channel transitions from a 16-ft bottom width at an invert
elevation of 614.0 ft at the upstream end, to a 35-ft bottom width at an invert elevation of
609.0 ft at the downstream end. A 2-ft tall HDPE covered concrete weir, located near the
upstream end of the transfer channel, is fitted with stop logs capable of raising the discharge
control elevation to 616.0 ft. To protect the HDPE liner from abrasion during flows, the transfer
channel and a portion of the recycle pond dam incorporate an additional sacrificial layer of
HDPE at the location where the transfer channel discharges to the recycle pond.

The emergency spillway for the recycle pond consists of four 42-inch diameter HDPE pipes
which discharge into a riprap lined plunge pool. The upstream inverts of the pipes are at EL
610.0 and the downstream inverts are at EL 607.0. The emergency spillway has been provided
in the event of an accidental overfilling of the recycle pond or catastrophic rainfall only. It is not
expected to be activated during the life of the facility.

Pertinent data about the dams, appurtenant works, and reservoirs are presented in Appendix B.

3.3 SIZE CLASSIFICATION

The gypsum stack earthen dam has a maximum embankment height of 32 ft and a maximum
impounding capacity of 773 acre-ft (measured at the top of dam elevation of 620 ft). Based on
IDNR criteria, the gypsum stack earthen dam is classified as a small-size dam. However, since
the gypsum stack is planned to ultimately meet or exceed 100 ft in height, the gypsum stack will
eventually be classified as a large-size dam.
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The recycle pond dam has a maximum embankment height of 41 ft and a maximum impounding
capacity of 150 acre-ft (measured at the top of dam elevation 615 ft). Since the recycle pond
dam embankment exceeds 40 ft in height, it is classified as an intermediate-size dam.

3.4 HAZARD CLASSIFICATION

The breach wave resulting from a failure of either dam is expected to be contained within the
Duck Creek Reservoir located immediately downstream. Considering the low probability for
causing loss of life or economic loss to adjacent landowners, both dams are classified as CLASS
111, LOW HAZARD POTENTIAL dams.
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SECTION 4.0
OPERATIONS ACTIVITIES

The operations plan describes the proposed operation of the Duck Creek Gypsum Management
Facility (GMF) which includes the gypsum stack and the recycle pond.

4.1 SITE OPERATIONS

The GMF will receive flue gas desulfurization sludge (gypsum) from the Duck Creek Energy
Center (the Plant). Gypsum will be transported to the GMF in slurry form (approximately 20
percent solids) and allowed to settle. Clarified process water will then be siphoned or decanted
to the recycle pond and returned to the Plant for reuse via pipeline.

The GMF will potentially receive gypsum slurry 24 hours per day, seven days per week.
Routine operation and maintenance activities are expected to be conducted during day shift
hours. The filling times and staging chronology included in this document are calculated from
gypsum production rates estimated at 23,500 tons per month, which is based on the plant burning
high sulfur coal (6.8 Ibs of SO, per million BTU) at a 90% capacity factor. The sluice and
process water return rates referenced in this document are per the Hitachi Power Systems
America, Ltd. MATERIAL BALANCE Case Study: 4,131 mmBtu/hr Drawing No. 0013-361-
110-0381 Rev. B dated 3-19-07. Variations in these parameters would result in variations in the
estimated chronology and flow rates.

The Plant is a restricted access location. A series of fences and gates exist to prevent
unauthorized access to the property. The proposed GMF is located within the restricted plant
confines, and is, therefore, not accessible to the general public.

4.2 PERSONNEL

The proposed GMF will be owned and operated by IPRG. Corporate offices are located
in Houston, Texas. IPRG plans to enter into an agreement with an independent Contractor to
perform certain aspects of the operation and maintenance of the GMF. The contractual operator
(Operator) of the gypsum stack will be responsible for daily operation and maintenance of the
gypsum stack, recycle pond and peripheral areas.

4.3 OPERATION OF VAULTS AND VALVES

IPRG personnel will be responsible for the operation of the valves which control the flow of
slurry and water between the Plant, recycle pond and gypsum stack to the first valve vault
located at the recycle pond entrance road. Beyond that point, the Operator will be responsible
for distribution of gypsum slurry to various areas of the gypsum stack (this includes the valve
vaults on the mid-western side of the gypsum stack and the north side of the gypsum stack).
Two redundant pipes will carry the gypsum slurry from the plant. Although only one pipe will
be in use at any time, conditions at the plant may result in a discharge pipe switch at any time.
BOTH PIPES MUST BE AVAILABLE TO DISCHARGE GYPSUM AT ALL TIMES WHEN
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THE PLANT IS OPERATING. Valves to both pipes must be open, and the ends of both pipes
must be positioned so that there would be no restrictions to gypsum discharge at any time.

4.4 GYPSUM MANAGEMENT FACILITY STARTUP

The major components of the GMF consist of:
The gypsum stack;
The recycle pond,;

The HDPE-lined earthen transfer channel that connects the two structures, and
through which clarified process water will be decanted from the gypsum stack
into the recycle pond; and

The recycle pond decant system and pump-house, through which process water
will be returned to the Plant for reuse.

Upon completion of the recycle pond construction, the recycle pond will be partially
filled with water pumped from the Plant or from Duck Creek Reservoir. The recycle pond
pumps will be commissioned and then shut off pending the introduction of slurry into the
gypsum stack. Procedures for these operations are discussed in the following sections.

4.4.1 Siphon Installation and Operation

The bottom of the gypsum stack is approximately 29 ft below the transfer channel invert
elevation of 614 ft. During the period when the gypsum sluicing and stacking operations are
conducted below the transfer channel elevation, clarified water must be siphoned from the
gypsum stack to the recycle pond. Based on a slurry discharge rate of 653 gal/minute (gpm), and
an average reclaim water return rate of 626 gpm, a minimum of two redundant (2) 10-inch
diameter HDPE siphons should be primed and operable at all times. Installation of the siphon
pipes and valves is included in the original GMF construction.

Each of the siphon pipes will pass through the transfer channel and the outlet end of the
siphon pipes shall be laid on the bottom of the recycle pond at elevation 590 ft. Ballast will be
required at the outlet of the pipe to prevent the pipes from potentially floating to the surface and
breaking the siphon. Ballast or other means of restraint may also be required in the transfer
channel to hold the pipes in place. For a 300 ft long, 10-inch diameter HDPE siphon, the water
level in the gypsum stack will need to be approximately 4.5 ft higher than the water level in the
recycle pond in order to pass the equilibrium process water return rates discussed above.

4.4.2 Initial Filling of Recycle Pond With Water

The recycle pond will initially be partially filled with water pumped from Duck Creek
Reservoir or the plant. The recycle pond will be filled to a water surface elevation of 598 ft in
order to accommodate proper pump functioning during commissioning and startup of the slurry
discharge to the gypsum stack. Duck Creek plant personnel will monitor and regulate the water
level in the recycle pond.
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4.4.3 Commissioning the Pumps and Siphons

Once the recycle pond and gypsum stack have operational levels of water, the siphons,
the recirculation pump system (recycle pond to gypsum stack), and the recycle pump system
(recycle pond to plant) will be primed and tested. IPRG will be responsible for operation and
maintenance of the recycle / recirculation pumps.

4.5 GYPSUM MANAGEMENT FACILITY OPERATION

The gypsum slurry (approximately 20 percent solids) will be pumped from the Plant to
the gypsum stack via piping. Piping will be HDPE with a pressure rating for the design
hydraulic and static head. The HDPE pipe will discharge the slurry into the gypsum stack, and
the gypsum will settle by gravity.

The water level in the recycle pond should be maintained at a minimum elevation of 598
ft in order to insure uninterrupted pumping of water back to the plant. However, at times, there
will be intermittent outages at the plant. During an outage, bottom drains in the gypsum stack
will continue to discharge water to the recycle pond and the recycle pumps will continue to
recirculate water from the recycle pond to the gypsum stack. The recirculation of water is
required during outages in order to utilize the water storage capacity of the gypsum to help
maintain sufficient storage capacity in the recycle pond to accommodate all precipitation runoff
from the entire gypsum stack/recycle pond area during an expected maximum 12-week
maintenance outage at the Plant.

At a placement rate of 23,500 tons per month, it will take approximately 3 years to fill the
gypsum stack with gypsum to the invert of the HDPE-lined transfer channel at EL 614. Until
that time, clarified return water will be siphoned into the recycle pond using one of two
redundant 10-inch diameter siphon pipelines. Water that flows from the gypsum stack to the
recycle pond will be pumped back to the Plant for reuse, or recirculated to the top of the gypsum
stack during periods when the plant is shutdown.

In order to stack the gypsum material with the required factors of safety for slope
stability, a system of strategically placed perimeter ditches and dikes must be constructed.
Interior dikes will also need to be constructed to accommodate the installation of ring drains and
the development of cells located within the gypsum stack. Key components of the gypsum
stacking process are described in the following sections to highlight the effort required to
successfully stack gypsum with the required factors of safety against slope failure.

4.5.1 Initial Filling With Gypsum Slurry

There are two redundant gypsum slurry pipelines which will be capable of discharging
midway along the north side or west side of the of the gypsum stack at a maximum rate of 1.5 cfs
(675 gal/min). The initial construction of the GMF includes a ring drain system on the HDPE
liner on the bottom of the gypsum stack. When gypsum slurry is initially discharged into the
gypsum stack, extreme care must be taken to prevent any erosion of the sand layer over the
ring drain. Any displacement of sand may impair the function of the ring drain. If
necessary, the sand layer may be protected with a layer of larger aggregate or temporarily
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covered with an approved geotextile wherever necessary to prevent erosion of the sand layer. It
may be preferable to use a flange-connected pipe extension to extend the slurry discharge line to
the interior side of the ring drain so that the bottom troughs will collect the water and prevent
erosion of the sand layer. The pipe extension can be removed when the ring drains are covered
and protected by settled gypsum. If any ring drain sand is displaced, the Operator shall
immediately notify Ameren so that an appropriate response and repair method can be
determined. Please see Figure A for details and a general depiction of the ring drain assembly.

Settled gypsum will gradually create a plane of material (gypsum beach) sloping gently
towards the south end of the gypsum stack. Please see Figure B for a depiction of the gypsum
beach. Clarified water will collect in the south end of the gypsum stack and will be siphoned
into the recycle pond when it reaches EL 602.5, the level necessary to provide the head to siphon
the process water at the system equilibrium rates. The GMF Operator will be responsible for
operation and maintenance of the siphons. At the design flow rates, it will take approximately 95
days of operation in order for the water in the gypsum stack to reach this level.

4.5.2 Gypsum Dike and Cell Construction

The bottom slope of the gypsum stack liner, and the siphoning of water from the gypsum
stack to the recycle pond, will partially drain the gypsum to allow for “early stacking” of
material below the crest of the earthen dam. This is advantageous for several reasons. One
reason is that the construction of compacted dikes at a lower elevation may improve foundation
conditions for the remainder of the stack. Employing stacking procedures at a lower elevation
also affords the opportunity for the Operator to become familiar with the material and develop
confidence in a construction routine which will maximize stability when stacking the material
above the top of the earthen embankment. Early stacking also allows Ameren the opportunity to
complete preliminary testing on proposed piezometer locations for development of a piezometer
installation and monitoring plan, as discussed in Section 4.5.8, which will be refined prior to
stacking above the top of the earthen embankment.

The procedures for controlling the deposition of gypsum will begin once the gypsum
beach at the north end of the gypsum stack reaches an elevation of approximately 605 ft, NGVD,
which is 10 ft above the HDPE liner (7.5 ft above the top of the ring drain assemblies). Based on
an assumed deposited gypsum slope of 0.3%, and a water level of 602.5 ft, the gypsum beach
which will be visible above water is predicted to span half the length of the gypsum stack
(reference Figure B). At full production (16.7 acre-ft deposited per month), the time required for
the gypsum beach to reach this configuration is estimated at five to six months. .

The first procedural steps in controlling the deposition of (stacking) gypsum are the
construction of a perimeter ditch, a perimeter dike, a rim ditch, and a rim dike. The perimeter
ditch is the ditch which will be formed between the earthen embankment and the gypsum. The
perimeter dike is the gypsum dike on the interior side of the perimeter ditch. The rim ditch is a
ditch which will be formed on the interior side of the perimeter dike. The rim dike is a gypsum
dike which will be formed on the interior side of the rim ditch. These basic components of the
gypsum stack are illustrated in Figure C. Specific details pertaining to the ditches are provided
in Sections 4.5.3 and 4.5.4.
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During the initial stages of stacking, the perimeter ditch, perimeter dike, rim ditch and
rim dike will be constructed simultaneously. They will be constructed by building two elevated
dikes on the gypsum beach beginning at the middle of the north side and proceeding both
clockwise and counterclockwise around the perimeter of the gypsum beach (see Figure D).
Access to the beach will be provided by carefully pushing an approved fill material onto the
beach from the crest of the earthen embankment to create an access pad. The thickness of the fill
layer will need to be at least 24-inches over the geomembrane liner to avoid damage to the liner,
and will need to be at least 36-inches over the gypsum beach. Once the fill material has been
placed far enough out onto the beach to allow excavation of the gypsum without damaging the
liner, the access pad can be completed using gypsum excavated from the beach (see Figure E).

Gypsum excavated from the beach is expected to be soft and saturated and must be
windrowed and allowed to dewater before it can be spread and compacted to form the roadway.
The gypsum is expected to dewater sufficiently in 24 hours to allow spreading and compacting.
Adequate compaction is expected to be achieved by tracking with a D-6 dozer or similar
equipment.

After construction of the dikes and ditches has begun, the slurry discharge lines should be
relocated to discharge to the rim ditch. This will allow the rim ditch to be refilled each day to
provide gypsum for raising the roadway as the excavator retreats from the most recently placed
windrow. The rim ditch will also serve as the primary means of diverting slurry around the stack
to the location where deposition is desired.

When the initial perimeter dike is completed, the top of the perimeter dike should be at
least 30 ft wide, at least 10 ft above the beach and the side slopes graded to be 3.0H:1.0V (see
Detail A on Figure B). The top of the initial rim dike should be at least 3.5 ft above the beach.
Additional interior dikes may also be constructed as needed to create cells which facilitate the
settling process. The exterior side slope of the rim dike shall be 3.0H:1.0V. The interior side
slope of the rim dike and the side slopes on any interior dikes may be allowed to form at the
angle of repose for the gypsum material. A minimum freeboard of 3.5 ft must be maintained
between the slurry level in the rim ditch and the crest of the perimeter dike. Subsequently,
the perimeter dike must always be maintained at an elevation at least 3.5 ft higher than the
rim dike or any other interior dike.

The rim and perimeter dikes should be raised in lift increments of approximately 1 foot
and may be moved laterally each lift as needed to maintain the required design slopes of
3.0H:1.0V on the perimeter dike. The slopes can be graded with a smooth-edged excavator
bucket, e.g., a finish or cleanup bucket. Under no circumstances should the slopes of the
gypsum stack be graded using a toothed excavator bucket.

Clarified water will be transferred from the rim ditch to the perimeter ditch where it will
be carried to the transfer channel for discharge to the recycle pond. The GMF construction
included installation of a stop log system for the transfer channel. The stop logs may be used for
temporary reductions in flow to the Recycle Pond and increases in water levels in the gypsum
stack for water balance purposes during operation. During the initial stacking process, when a
siphon must be used to transfer water to the recycle pond, the transfer of water from the rim ditch
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to the perimeter ditch may be achieved with an open cut through the perimeter dike. However,
once the perimeter dike rises above elevation 614 ft (the invert of the transfer channel), decants,
stilling wells and splash pads (see Sections 4.5.5 and 4.5.7 ) are required for the purpose of
transferring clarified water from the rim ditch to the perimeter ditch.

4.5.3 Perimeter Ditch

Throughout the stacking operations, a perimeter ditch must be constructed and
maintained around the toe of the gypsum stack. The perimeter ditch will be located between the
perimeter dike (outer gypsum slope) and the HDPE lined earthen embankment. This ditch will
collect water from the ring drains, decants and rainfall runoff, and convey it to the transfer
channel where it will be discharged to the recycle pond. The perimeter ditch shall be constructed
by covering the HDPE liner with a 2 ft thick protective layer of gypsum and shaping the channel
to the required dimensions. The perimeter ditch is required to have a maximum invert elevation
of 614 ft (6 ft below the top of the earthen perimeter dam) and a bottom width of at least 5 ft. A
larger ditch bottom width may be utilized to reduce the frequency of any dredging necessary to
maintain the minimum required dimensions.

4.5.4 Rim Ditch

The rim ditch will be the primary means of diverting slurry from the slurry discharge
pipes to the desired deposition area. The rim ditch will also transport clarified water to the
decant structures so the water can be discharged to the perimeter ditch. Consequently, the width
of the rim ditch will vary according to the needs at any particular location on the gypsum stack.
There may also be cases were blocking the rim ditch is desirable to divert water into a particular
cell. There are only two primary constraints on the construction of the rim ditch: (1) the outer
slope shall not be steeper than 3.0H:1.0V (this is the inner slope of the perimeter dike); and (2)
the normal operating water level shall be at least 3.5 ft below the top of the perimeter dike.

4.5.5 Installation and Operation of Decants and Stilling Wells

The progressive stacking of gypsum will require the installation of at least four (4) decant
structures (2 redundant sets of 2) in the rim ditch to convey water to the lower perimeter ditch
without eroding the gypsum stack slopes. A minimum of two (2) decant structures are required
in order to maintain the water level in the rim ditch and provide adequate discharge capacity for
design precipitation events. An additional redundant set of two (2) decant structures will also be
required to be installed. The decant structures will consist of 16-inch diameter solid wall HDPE
IPS DR 11 pipe sections with 12-inch diameter screw-capped tees installed at 6 ft intervals along
the length of the pipe. (When installed on a 3H:1V slope, the tees at 6 ft intervals will translate
to 2 ft elevation intervals.) The decant structures will each discharge to a stilling well located in
the perimeter ditch at the toe of the outer gypsum stack slope.

During construction of the first gypsum dike above elevation 614 ft (the invert elevation
of the perimeter ditch and transfer channel), a 16-inch diameter solid wall HDPE IPS DR11 pipe
will be installed as shown in Figure FError! Reference source not found.. The horizontal
portion of the pipe will be approximately 80 ft long with an invert at EL 614. The inlet end of
the horizontal pipe will be attached to the first decant pipe section with an 18.4 degree angle
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fitting. Prior to backfilling over the horizontal portion of the pipe, a 20 ft wide geogrid must be
installed over the entire horizontal portion of the pipe, to prevent the pipe from potentially
floating out of the saturated gypsum layer during the initial stages of the stacking operation.

The outlet end of the decant pipe will be welded to, and discharge into, a 48-inch
diameter HDPE stand pipe with a 1-inch thick HDPE plate welded to the bottom. The stand pipe
will have a top elevation of 618 ft and a bottom elevation of 611 ft. The stand pipe will be filled
with concrete ballast to EL 614 (see Detail A on Figure F). Additionally, a 4-inch diameter low
flow drain will be installed in the stand pipe at elevation 614 ft in order to allow for the cleanout
of any gypsum which might accumulate in the stand pipe. In order to allow for proper function
of the stilling well, the low flow drain pipe should not be installed in line with the 16-inch decant
pipe, but rather offset to one side.

Each time the perimeter gypsum dike is raised, a new decant pipe section will be butt
welded to the decant structure. The decant pipe section will be supported by the interior 3H:1V
slope of the rim ditch. The water level in the rim ditch will be progressively raised through the
stacking operation by capping the appropriate tees in the decant pipe sections. As previously
stated, the normal water level shall be at least 3.5 ft below the crest of the perimeter gypsum
dike.

4.5.6 Installation of Upper Ring Drains

Upon completion of the first gypsum dike above elevation 614 ft, and prior to
construction of the next progressively stacked dike, two interior ring drains must be installed
concurrent with development and operation of the interior gypsum cells. Additional ring drains
will be required as the height of the gypsum stack increases. Final details and specifications for
the upper ring drains will be provided by the design engineer at the time of installation. The
upper ring drains are required to control the phreatic surface which will develop within the stack.
A preliminary design for the upper ring drains is as follows, as shown on Figure C: A 3 ft tall
gypsum dike will be constructed along the centerline of the proposed ring drain using the same
techniques as for gypsum dike construction. After construction of the dike, a 4 ft deep channel
with a 4 ft bottom width will be excavated along the center of the dike. Side slopes on the cut
should be no steeper than 1:1. The bottom and sides of the cut should be filled with IDOT FA1
gradation sand to form a layer which is 1 ft thick. After the sand is placed, the channel will then
be lined with non-woven geotextile to be specified by the design engineer. The geotextile will
be covered with coarse granular material (to be specified) 2 ft wide by 2 ft deep, with a
perforated HDPE pipe imbedded in the center. The fabric will then be wrapped over the top of
the coarse granular material and covered with an additional 1 ft thick layer of FAL gradation
sand. The gypsum must not be in direct contact with the non-woven geotextile. The upper ring
drains will discharge to the perimeter ditch via solid-wall HDPE pipe.

4.5.7 Splash Pads at Ring Drain & Decant Discharge Locations

At each location where a ring drain and/or a decant structure discharges to the perimeter
ditch, the ditch shall be lined with a material capable of resisting the erosive velocities.
Materials such as concrete, cable stayed concrete blocks or a geogrid backfilled with washed
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aggregate may be acceptable. Operator-proposed methods shall be submitted to Ameren for
approval prior to placement. The splash pads shall be installed concurrently with or immediately
after construction of the perimeter ditch, ring drain outlets and decant stilling wells.

4.5.8 Piezometer Installation and Monitoring

The side slopes of the gypsum stack will be constructed with 3.0H:1.0V side slopes.
(After consolidation of the settled gypsum over time, the final slopes are expected to approach
3.75H:1.0V.) The stability of the gypsum stack slopes is critically dependent on the location of
the phreatic surface which will develop within the gypsum stack. Proper installation and
functioning of the ring drains will ensure that the phreatic surface is located an adequate distance
from the surface of the slope as necessary to maintain a stable slope. In order to monitor the
phreatic surface within the gypsum stack, piezometers will be installed on each side of the
gypsum stack. A preliminary piezometer detail is included on Figure C. The location and depth
of each piezometer will be determined by the design engineer prior to installation, and an
installation and monitoring plan will be developed based on information obtained during the
initial gypsum stacking operations below the level of the earthen berm. “Critical elevations”
corresponding to the anticipated readings at various stages during the progressive raising of the
gypsum stack will be established for each piezometer. The water level in each piezometer will
be read and recorded in accordance with a specified schedule. If at any time a reading is
recorded higher than the “critical elevation” for that stage of operation, Ameren and the design
engineer must be contacted immediately for evaluation of the reading. It is imperative that the
piezometers are installed and monitored in accordance with the plan and the design engineer’s
specifications. Depending on the piezometer readings, it may also be necessary to install
additional seepage collection drains to maintain the phreatic surface at or below the critical level
within the gypsum stack.
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Figure A — Bottom Ring Drain Assembly

P:\Projects\Geotech\60428794_DynegyCCR\13_Construction History\04 Technical Production\2_Duck Creek\0 Comments from Dynegy\Duck
Creek GMF O&M Manual (revised August 2014).doc
-14 -



Figure B - Initial Gypsum Dike Construction
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Figure C - Components of Gypsum Stack
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Figure D - Progression of Ditch and Dike Construction
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Figure E - Access Pad Extension onto Gypsum Beach
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Figure F - Decant Pipe and Stilling Well Details
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SECTION 5.0 DAM INSPECTIONS

The inspection program includes two types of dam inspections which are required to be
performed in accordance with IDNR/OWR’s Rules for Construction and Maintenance of Dams.
The first type of inspection is regularly conducted by the dam Operator and is referred to as an
Operation and Maintenance Inspection. The second type of inspection, referred to as the
Engineering Inspection, is conducted by a qualified engineer approved by Ameren.

Inspections shall be conducted throughout the operating life of the structures. The
“operating life of the structure” will be considered to cease upon receipt of written affirmation
from IDNR/OWR indicating that the structure is no longer considered a dam. Copies of all
inspection reports shall be maintained at the Plant for the operating life of the structures.

5.1 OPERATION AND MAINTENANCE INSPECTION

"Walk-around" inspections of the dams and appurtenant works are to be made by the dam
Operator. During these inspections, a checklist of items to be maintained and items to be
observed should be recorded. The checklist provided in Appendix B shall be utilized for these
inspections. If any of the following items are found to be unusual or are cause for concern,
the Ameren Shift Supervisor should be immediately notified.

Frequency: Weekly. Also, during and after unusual events such as heavy rainfall or after
an earthquake.

Inspection Items: During each inspection the following items should be noted in
particular.

1. Water Level - Maximum levels as a result of heavy rainfall should be recorded.

2.  Earth Embankment - Walk the crest, side slopes and downstream toe of the dam
concentrating on surface erosion, seepage, cracks, settlement, slumps, slides, and
animal burrows. These are described as follows:

Surface Erosion - Removal of vegetative cover by water action or pedestrian or
vehicle usage forming deep ruts or gullies.

Seepage - The passage of water through and/or underneath the earth
embankment abutment and natural groundline or at the contact between the
embankment and outlet works. It can be indicated by cattails or other wet
environmental vegetation, erosion, channelization, or slumping on the
embankment face.

Cracks - Deep cracks usually indicate the movement of the dam and/or the
foundation and can be in either the longitudinal (along the length of the dam) or
transverse (across the dam) directions. Cracking can be an indicator of the
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beginning of slumps. Shallow cracks may develop during the summer when the
surface soils of the embankment become severely dried and are usually of no
concern in regard to the safety of the dam.

Settlement - Settlement is indicated by depressions or low spots and can be
signs of consolidation of the dam or foundation or the loss of material beneath
the settlement area.

Slumps/Slides - A slow or sudden movement of the earth embankment slope on
either face toward the toe of the dam.

If seepage indicates the presence of soil particles, or if deep cracks, settlement,
slumps, or slides are noticed, a qualified engineer should be contacted
immediately for consultation.

Animal Burrows - Animal burrows result in a loss of earth embankment
material and can provide seepage paths for water through the embankment.

3. Gypsum Embankment - Walk the crest, side slopes and downstream toe of the dam
concentrating on surface erosion, seepage, cracks, settlement, slumps, slides and
animal burrows. The descriptions for these are the same as for earth embankment.

4.  Vegetation - Grass should be a thick vigorous growth to stabilize the earth
embankment soils and prevent erosion from occurring. Note the height of the grass;
if greater than 1 foot a mowing of the area should be scheduled before the next
inspection. There should be NO trees on the earth embankment and NONE within a
minimum of 20 ft of the embankment toes or other structures. The gypsum
embankment will not be seeded and is not expected to have any vegetation.

5.  Gypsum Stack piezometers should be inspected for any damage or loss of function.
Damaged piezometers must be promptly repaired or replaced since their function is
critical to ensuring stability of the gypsum stack.

6.  The water level in each Gypsum Stack piezometer must be measured and recorded.
If the water level in any piezometer is above the “critical elevation” as discussed in
Section 4.5.8, Ameren should be notified and the design engineer should be
immediately consulted for guidance on an appropriate course of action.

7.  Gypsum Stack LD/LCRS Drains - The change in location or amount of flows
discharging from the Leak Detection/Leachate Collection Recovery System
(LD/LCRS) should be recorded. If a significant change has occurred, a qualified
engineer should be contacted for consultation.

8.  Gypsum Stack Ring Drains - The change in location or amount of flows discharging
from the Ring Drains should be recorded. If a significant change has occurred, a
qualified engineer should be contacted for consultation.
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10.

11.

12.

13.

14.

15.

16.

17.

Gypsum Stack Fixed Decant — Check the alignment and supports for the pipe.
Record the amount of flows discharging from the pipe and any erosion or scour
around the discharge point.

Gypsum Stack Perimeter Ditch — The perimeter ditch should have a consistent
prismatic shape for the entire length. Inspect the perimeter ditch for evidence of
erosion, sediment deposition and irregularity in channel geometry, especially in the
vicinity of siphon, decant or ring drain outfall structures. If irregularities are noted,
repairs should be scheduled and completed.

Stop Logs - Check to make sure that the stop logs in the transfer ditch are
undamaged, and, if installed, are operating well and allowing for the free flow of
water over them.

Transfer Channel - Check for any debris or other obstructions which may block or
restrict the free flow of water. Check for any pools or undulation of the floor of the
channel.

Recycle Pond Decant - Check for any debris or other obstructions around the
Recycle Pond decant which may block or restrict the free flow of water. The
emergency dewatering valve should be lubricated. If there is no return water in the
pipe, the emergency dewatering valve should be exercised. Record the physical and
operating conditions of the system.

Recycle Pond Drop Inlet Spillways - Check for any debris or other obstructions
around the inlet crest and at the bottom of the drop inlet which may block or restrict
the free flow of water. Check for the development of any rusty areas on the
concrete, and seepage, cracking, breaking, or spalling of the concrete. Check for
settlement or cracking of the crest. Check for any debris in the pipes which may
restrict the flow of water. Check for any tears or leaks in the HDPE liner covering
the concrete.

Recycle Pond Rip Rap Basin - Check for any debris or other obstructions in the
riprap basin which may block or restrict the free flow of water. Check to make sure
that the rip rap is remaining in a uniform position. Freeze/thaw action or flow over
the rip rap may tend to lift or fracture, thus requiring replacement or leveling to
maintain the necessary level of protection. NO trees or woody vegetation should be
growing through the rip rap.

Fences - Check for damage, accumulated debris, operation of gates and locks, and
adequacy of locations (this may change with time as people access the area or
development occurs in the area).

Perimeter - Check the perimeter of the dams for a distance of at least 100 ft beyond
the toe for signs of seepage or boils.
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18. HDPE Liner — Wherever exposed, the HDPE Liner should be inspected for tears,
gouges, protrusions under the liner and abrasion.

Records: Log books of activities occurring at the dam is to be kept current by the dam
Operator. The log books shall be made available for review by the inspecting engineer during
the Engineering Inspection. The log books should contain at the least the following
documentation:

Completed operation and maintenance inspection checklists
Readings from all piezometers on the Gypsum Stack
Additional visual observations

A list of maintenance performed

A list of any unusual occurrences at the dam

A copy of the engineering inspection reports

SurwnE

5.2 ENGINEERING INSPECTION

The engineering inspection is to be conducted by a qualified engineer approved by IPRG.
The inspection will provide a thorough evaluation of the dam and appurtenant structures. The
forms provided in Appendix C shall be utilized for these inspections.

Frequency: The Gypsum Stack Dam and Recycle Pond Dam are classified as CLASS
I, LOW HAZARD POTENTIAL dams. Class Il dams are to be inspected at least once every
five years.

Inspection Items: The engineer will thoroughly inspect all of the items noted under
Operation and Maintenance Inspection.

Records: The Dam Inspection Report form, Appendix C, will be completed by the
inspecting engineer and will be signed and sealed by an Illinois Registered Professional
Engineer. This report will document any deficiencies; recommend remedial actions; and
establish time requirements for addressing the deficiencies. The original report will be retained
in Ameren's file and a copy of the report will be submitted to the Illinois Department of Natural
Resources, Office of Water Resources.
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SECTION 6.0
MAINTENANCE ACTIVITIES

Timely repairs are a must after problem areas have been identified. The dam Operator is
to perform the work required to correct items noted in the operation and maintenance and
engineering inspections. Such items include mowing, seeding, tree and brush removal, replacing
rip rap, repairing fences and locks, clearing debris, etc. The maintenance activities specified in
the following sections are minimum requirements. NOTE: NO alterations or repairs to structural
elements should be made without the assistance of a qualified engineer and the concurrence of
the Illinois Department of Natural Resources, Office of Water Resources.

6.1 ROUTINE MAINTENANCE

Debris: Remove all trash, logs and other debris which may obstruct flow into the
principal spillway pipes and drop inlets, or block passage from their discharge channels.

Rip Rap: Replace rip rap as needed to provide adequate protection against erosion.
Vegetation Control:

1. Maintain a good grass cover on the embankment by seeding, fertilizing and
mulching areas which are refilled, barren, or thinly vegetated. Seeding mixtures
used for maintenance reseeding shall result in a cover compatible with adjacent
cover. The seeding mixture specified at the time of the dam's construction was
IDOT Standard Specifications Class 1A (Salt Tolerant Lawn Mixture) as follows:

IDOT Class 1A Salt Tolerant Lawn Mixture

Bluegrass ........ccccoevveenen. 60 Ib/acre
Perennial Ryegrass.......... 20 Ib/acre
Dawsons Red Fescue....... 20 Ib/acre
Scaldis Hard Fescue........ 20 Ib/acre
Fults Salt Grass ............... 60 Ib/acre

2. Grassed areas such as the embankment and the areas beyond the embankment toes
for a distance of at least 20 ft should be mowed at least twice annually or at any
time the height of the grass exceeds 1 foot.

3. All erosion areas will be filled and compacted, reseeded, fertilized and mulched to
establish a thick erosion resistant cover.

4. Remove all trees and brush growing on the dam embankment to prevent
development of a root system which could provide seepage paths. Herbicides
utilized for tree and brush control are discussed in Appendix D.

5. Keep the riprap basin clear of weeds, brush, and trees.
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6. Remove all trees and brush growing on the dam embankment to prevent
development of a root system which could provide seepage paths. Herbicides
utilized for tree and brush control are discussed in Appendix D.

7. Clear all brush and trees to a distance of approximately 20 ft beyond both toes of
the dam.

Animal Damage: Fill rodent holes and other animal burrows with compacted clayey dirt
and reseed. If rodents become a nuisance, an effective rodent control program as approved by
the Illinois Department of Natural Resources District Wildlife Biologist should be implemented.

Signs: All warning sings shall be maintained (repaired, painted, or replaced) as needed.

6.2 EROSION AND DUST CONTROL

As stacking operations commence, the dewatered gypsum is expected to form a thin layer
of “crust” which will resist erosion and prevent the migration of fugitive dust from the gypsum
stack. (This expectation is based on a case study of flue-gas desulfurization by-product
(gypsum) stacking by the Electric Power Research Institute entitled Evaluation of Chiyoda
Thoroughbred 121 FGD Process and Gypsum Stacking, Volume 3 Addendum, dated March
1981.) Should a protective layer of crust fail to form or fail to provide adequate erosion and dust
control, appropriate measures for addressing these concerns will be implemented.
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APPENDIX A
LOCATION MAP



APPENDIX B
PERTINENT DATA ABOUT THE DAMS



Gypsum Stack Dam

DAM PERIMETER DITCH
Top of Dam Elevation 620 ft Bottom Width 5.00 ft
Invert of Reservoir Elevation 585 ft Top Width 44.00 ft
Reservoir Area at Invert 0.7 acres Depth 6.00 ft
Reservoir Area at Top of Dam 31.6 acres Outer Side Slope 3.5:1 H:V
Total Reservoir Volume 773.2 acre-ft Inner Side Slope 31 H:V
Total Watershed Area 31.6 acres Upstream Invert 615.16 ft
Downstream Invert 614.00 ft
Ditch slope 0.00050  ft/ft
Bank Full Cross-sectional Area 147.00 sf
TRANSFER CHANNEL Length of Each Ditch (Centerline) 2322.00 ft
Bottom Width 16.00 ft Bank Full VVolume of Each Ditch 7.84 acre-ft
Top Width 16.00 ft Total Ditch length (Centerline) 4644.00 ft
Depth 6.00 ft Total Ditch Bank Full Volume 15.67 acre-ft
Upstream Invert 614.00 ft
Downstream Invert 609.00 ft
Weir Elevation 616.00 ft
Weir Length 16.00 ft
0.5 PMF STORM EVENT 100-YR STORM EVENT
Critical Storm Duration 24 hours Critical Storm Duration 0.5 hours
Peak Inflow 374.7 cfs Peak Inflow 274.7 cfs
Peak Outflow 190 cfs Peak Outflow 91.4 cfs
Total Inflow 54.88 acre-ft Total Inflow 21.08 acre-ft
Total Outflow 54.91 acre-ft Total Outflow 21.12 acre-ft
Peak Storage 9.46 acre-ft Peak Storage 6.31 acre-ft
Peak WSEL (HEC-HMS) 618.5 ft Computed WSEL (HEC-HMS) 61754  ft
Peak WSEL (HEC-RAS) 618.31  ft Computed WSEL (HEC-RAS) 617.66  ft
Freeboard over Max WSEL 1.5 ft Freeboard over Max WSEL 2.34 ft
Wave Runup/Wind Setup 1.48 ft Wave Runup/Wind Setup 1.48 ft




Recycle Pond Dam

DAM SPILLWAY
Top of Dam Elevation 615 ft Pipe Length 60 ft
Invert of Reservoir Elevation 592 ft Pipe Diameter (Inside) 42 inch
Reservoir Area at Invert 4.87 acres Number of Pipes 4
Reservoir Area at Top of Dam 8.21 acres Pipe Slope 0.03333  Ft/ft
Total Reservoir Volume 150.4  acre-ft Upstream Invert 610 ft
Total Watershed Area 39.81  acres Downstream Invert 607 ft
Entrance Loss Coefficient 0.9
0.5 PMF Storm Event - Starting WSEL @ 610 100-yr Storm Event - Starting WSEL @ 610
Critical Storm Duration 24 hours Critical Storm Duration 2 hours
Peak Inflow 2524 cfs Peak Inflow 107.1  cfs
Peak Outflow 123.6  cfs Peak Outflow 29.5 cfs
Total Inflow 65.96  acre-ft Total Inflow 27.22  acre-ft
Total Outflow 62.88  acre-ft Total Outflow 2415  acre-ft
Peak Storage 135.79  acre-ft Peak Storage 125.25  acre-ft
Peak WSEL (HEC-HMS) 61299 ft Peak WSEL (HEC-HMS) 611.37 ft
Peak WSEL (HEC-RAS) 613.00 ft Computed WSEL (HEC-RAS) 611.37 ft
Freeboard over Peak WSEL 2.01 ft Freeboard over Peak WSEL 3.63 ft
Wave Runup/Wind Setup 1.77 ft Wave Runup/Wind Setup 1.77 ft
Peak Spillway Outlet Velocity 12.73  fps Peak Spillway Outlet Velocity 9.92 fps
0.5 PMF Storm Event - Starting WSEL @ 599.5 100-yr Storm Event - Starting WSEL @ 604
Critical Storm Duration 24 hours Critical Storm Duration 24 hours
Peak Inflow 252.1  cfs Peak Inflow 32.3 cfs
Peak Outflow 0 cfs Peak Outflow 0 cfs
Total Inflow 65.96  acre-ft Total Inflow 36.46  acre-ft
Total Outflow 0 acre-ft Total Outflow 0 acre-ft
Peak Storage 114.47  acre-ft Peak Storage 114.07  acre-ft
Peak WSEL (HEC-HMS) 609.70 ft Peak WSEL (HEC-HMS) 609.64 ft
Freeboard over Peak WSEL 5.3 ft Freeboard over Peak WSEL 5.36 ft
Wave Runup/Wind Setup 1.77 ft Wave Runup/Wind Setup 1.77 ft




APPENDIX C
OPERATION AND MAINTENANCE INSPECTION CHECKLIST



OPERATION AND MAINTENANCE INSPECTION CHECKLIST

Dam Name (circle one):

Gypsum Stack Dam

Recycle Pond Dam

Date: Time:

Name of Inspector:

Reservoir Elevation: ft

ITEM NO YES IF YES
Record Piezometer Readings for Gypsum . .
Stack. Are any readings above the critical Egt?sclgaE:sgggeF?rré?gsls\?oa:;gggf\l/r;ges
level? (see section 4.8.2 of O&M)
Note the condition of the Piezometers on Contact Enaineering Manager
the Gypsum Stack. Any damage? g g g
Deep Surface Cracks Contact Engineering Manager
Slump or Slide on the upstream or L
downstream face Contact Engineering Manager
Erosion from runoff, wave action or Repair and stabilize
traffic P
Wet areas on the gypsum or earthen . .
embankment indicating seepage Contact Engineering Manager
Flows of cloudy water from seepage areas . .
on the gypsum or earthen embankment Contact Engineering Manager
Uneven settlement Contact Engineering Manager
Trees, brush or burrow holes on the .
embankment or in the riprap basin Remove trees and brush, fill holes
Transfer channel or Spillway pipes . .
blocked Clear immediately
Damage to stop logs Repair or replace
Tear in Liner _Repalr gnd schedule engineer
inspection

Settlement or displacement of Gypsum Schedule engineer inspection
Stack siphon decant pipes or outlets g P
Settlement or displacement of Gypsum Schedule engineer inspection
Stack fixed decant pipes or outlets g P
Discharge from Gypsum Stack LD/LCRS Record discharge rate for each outlet
Drains? (time to fill bucket)
Discharge from Gypsum Stack Ring Record discharge rate for each outlet
Drains? (time to fill bucket)
Gypsum Stack Perimeter Ditch erosion Schedule repair
Problems with Recycle Pond decant Contact Engineering Manager
Height of grass (inches inches| If more than 1 foot, schedule mowing




APPENDIX D
ENGINEERING INSPECTION FORM



Dam Inspection Report

Name of Dam IPRG Duck Creek Gypsum Stack & Recycle Pond Dams Dam ID No. IL50573 & 1L50574
Permit Number DS2007125 Class of Dam i
Location NW 1/4  Section 18 Township 6N Range 5E 4th  P.M.
Owner

Name Telephone Number (Day)
Street Telephone Number (Night)

County Fulton

City Zip Code

Type of Dam  Homogeneous earthen embankment (gypsum stack is homogeneous gypsum embankment)

Type of Spillway

Date(s) Inspected

Weather When Inspected

Temperature When Inspected

Pool Elevation When Inspected

Tailwater Elevation When Inspected

Inspection Personnel:

Name Title
Name Title
Name Title
Name Title

Professional Engineer’s Seal

The Department of Natural Resources is requesting information that is necessary to accomplish the statutory purpose as outlined under the River, Lakes and Streams
Act, 615 ILCS 5 (1994 State Bar Edition). Submittal of this information is REQUIRED. Failure to provide the required information could result in the initiation of
non-compliance procedures as outlined in Section 702.160 of the “Rules for Construction and Maintenance of Dams”. This form has been approved by the State
Forms Management Center.



CONDITION CODES

EC Emergency Condition. A serious dam safety condition exists that needs immediate action. Emergency measures
implemented as instructed by Chief Dam Safety Engineer; such as, pool draw down, work stoppage, plant stoppage.

NE No evidence of a problem

GC Good condition

MM Item needing minor maintenance and/or repairs within the year, the safety or integrity of the item is not yet imperiled

M Item needing immediate maintenance to restore or ensure its safety or integrity. Remediation should be completed within
1 month.

EC Emergency condition which if not immediately repaired or other appropriate measures taken could lead to failure of the
dam

OB Condition requires reqgular observation to ensure that the condition does not become worse

NA Not applicable to this dam

NI Not inspected - list the reason for non-inspection under deficiencies

EC Emergency Condition. A serious dam safety condition exists that needs immediate action. Emergency measures

implemented as instructed by Chief Dam Safety Engineer; such as, pool draw down, work stoppage, plant stoppage.




GYPSUM STACK - EARTH EMBANKMENT

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Surface Cracks

Vertical and Horizontal
Alignment of Crest

Unusual movement or
Cracking at or Beyond
Toe

Sloughing or Erosion of
Outer Embankment
Slopes

Upstream Face Slope
Protection (HDPE
Liner)

Seepage

Animal Damage




GYPSUM STACK - EARTH EMBANKMENT

(Continued)

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Vegetative Cover




GYPSUM STACK - GYPSUM EMBANKMENT

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Surface Cracks

Vertical and Horizontal
Alignment of Crest

Unusual movement or
Cracking at or Beyond
Toe

Sloughing or Erosion of
Outside Embankment
Slopes

Sloughing or Erosion of
Inside Embankment
Slopes

Seepage

Animal Damage




GYPSUM STACK - GYPSUM EMBANKMENT

(Continued)

ITEM CONDITION DEFICIENCIES RECOMMENDED REMEDIAL MEASURES &
SCHEDULE
Condition of
Piezometers on Gypsum
Stack

Piezometer Readings on
Gypsum Stack
Above Critical Level?




GYPSUM STACK - PERIMETER DITCH

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Ditch Geometry
(15 ft bottom width, 3:1
slopes, 8-9 ft depth)

Concrete Apron at ring
drain outlets

Ring Drain Discharge
Pipes

Stilling Wells for Fixed
Decants




TRANSFER CHANNEL - (between gypsum stack and recycle pond)

|:| Drop Inlet Structure Overflow Spillway Structure I:I Gated
ITEM CONDITION DEFICIENCIES RECOMMENDED REMEDIAL MEASURES &
SCHEDULE
Debris

Side Slope Stability

HPDE Liner

HDPE Liner Welds

Stop Logs

Differential Settlement




RECYCLE POND - EMBANKMENT

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Surface Cracks

Vertical and Horizontal
Alignment of Crest

Unusual movement or
Cracking at or Beyond
Toe

Sloughing or Erosion of
Outer Embankment
Slopes

Upstream Face Slope
Protection (HDPE
Liner)

Seepage

Animal Damage




RECYCLE POND - EMBANKMENT

(Continued)

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Vegetative Cover




RECYCLE POND - PRINCIPAL SPILLWAY (Left, Looking Downstream)

X | Drop Inlet Structure

Overflow Spillway Structure

Gated

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Alignment of Structure
Walls

Construction Joints

Differential Settlement

Erosion, Spalling,
Cavitation

Joint Separation

Seepage Around
or into Conduit

Surface Cracks




RECYCLE POND - PRINCIPAL SPILLWAY (Left, Looking Downstream)

X | Drop Inlet Structure

(Continued)

Overflow Spillway Structure

Gated

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Structural Cracks




RECYCLE POND - PRINCIPAL SPILLWAY (Center)

X | Drop Inlet Structure

Overflow Spillway Structure

Gated

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Alignment of Structure
Walls

Construction Joints

Differential Settlement

Erosion, Spalling,
Cavitation

Joint Separation

Seepage Around
or into Conduit

Surface Cracks




RECYCLE POND - PRINCIPAL SPILLWAY (Center)

X | Drop Inlet Structure

(Continued)

Overflow Spillway Structure

Gated

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Structural Cracks




RECYCLE POND - PRINCIPAL SPILLWAY (Right, Looking Downstream)

X | Drop Inlet Structure

Overflow Spillway Structure

Gated

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Alignment of Structure
Walls

Construction Joints

Differential Settlement

Erosion, Spalling,
Cavitation

Joint Separation

Seepage Around
or into Conduit

Surface Cracks




RECYCLE POND - PRINCIPAL SPILLWAY (Right, Looking Downstream)

X | Drop Inlet Structure

(Continued)

Overflow Spillway Structure

Gated

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Structural Cracks




RECYCLE POND - ENERGY DISSIPATOR

Principal Spillway I:] Outlet Works Type: Riprap Basin
ITEM CONDITION DEFICIENCIES RECOMMENDED REMEDIAL MEASURES &
SCHEDULE
Riprap

Outlet Channel

Debris




RECYCLE POND - DECANT STRUCTURE

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Alignment

Connection to Bollard

Debris in Inlets

Condition of Pipe

Condition of Liner
Beneath Pipe

Connection to Ballast

Connection of Pipe Boot
to Liner




RECYCLE POND - DECANT STRUCTURE

(continued)

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Seepage Around
or into Conduit




RECYCLE POND - WATER LEVEL GAGE STRUCTURE

ITEM

CONDITION

DEFICIENCIES

RECOMMENDED REMEDIAL MEASURES &
SCHEDULE




APPENDIX E
HERBICIDES



HERBICIDES

Site personnel should check with the Illinois Department of Natural Resources, Regional
Fisheries Biologist and the Regional Wildlife Biologist before using any herbicide. Read the
product label prior to use and follow the use directions and precautions accordingly.

On March 1, 1979 the U.S. Environmental Protection Agency (U.S.E.P.A.) halted the use
of the herbicide 2, 4, 5-T in parks and recreation areas. The use of silvex (2, 4, 5-TP) around
water has also been banned.

The Agronomy Department at the University of Illinois and the Aquatic Biology Section
of the Department of Natural Resources, Office of Scientific Research and Analysis indicate that
the herbicides containing the 2, 4-D or 2, 4-DP are legal for use in parks and recreation areas and
effective for controlling brush and woody growth. Some examples of approved herbicides are:

1. Tordon RTU by DOW Chemical. (Can be obtained with blue dye.)
2. WEEDONE 170 by Union Carbide
3. WEEDONE, 2, 4-DP by Union Carbide
4. A 1% to 2% solution of ROUNDUP
5. Garlon by DOW Chemical
6. Banvel by Sandoz
Your distributor may carry brand name herbicides other than those listed above. Be

certain that the product does not contain the ingredients 2, 4, 5-T or 2, 4, 5-TP. An example of
an unacceptable product is ESTERON 2, 4, 5 by DOW Chemical.





