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October 2016

Illinois 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, Illinois

On behalf of Illinois 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

§ 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: Illinois 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 71/2 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.

§ 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,
2015.1

1 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-Illinois 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

Material
Unit

Weight
(pcf)

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf) Ф’ (°) c (psf) Ф (°)
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

Material
Unit

Weight
(pcf)

Effective (drained) Shear
Strength Parameters

Total (undrained) Shear
Strength Parameters

c’ (psf) Ф’ (°) c (psf) Ф (°)
Liner-Cushion

Material 116 0 38 660 0

Liner-Granular
Drainage Layer 120 0 33 0 33

Liner-Geotextile
/Geomembrane 75 100 25 100 25

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
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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
cross sections C180-G1916-3 C180-G1916-7 C180-C102-12 thru -14

Foundation
Improvements C180-G1916-3 C180-G1916-7 Not Applicable

Drainage
Provisions Not Applicable C180-G1916-9 thru -11,

M-1001
C180-C102-12 thru -14
C180-C102-30 thru -31

Spillways and
Outlets C180-G1916-3 C180-G1916-8 C180-C102-15,

C180-C102-29

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
of CCR in 2016

68 feet 59 feet 25 feet

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.

§ 257.73(c)(1)(viii): A description of the type, purpose, and location of existing
instrumentation.

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.”

Figure 1. Area-capacity curve for GMF Pond prepared in 2016

§ 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
Elevation1 (ft)

620.0

Approximate
Emergency Spillway
Elevation1 (ft)

616.0

Starting Pool
Elevation1 (ft) 616.0

Peak Elevation1 (ft) 618.3

Time to Peak (hr) 12.0

Surface Area (ac) 3.5

Storage2 (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 Illinois 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 Utilities; 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. “Waste Storage System, Plan and Details of Dike Embankment”, Drawing No. C180-G1916-3,

Revision D, 13 February, 1975, Commonwealth Associates Inc.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

20. “LD/LCRS Underdrain Dewatering System-Seep 2”, Drawing No. C180-C102-31, Revision 2, 5
March, 2009, Hanson Professional Services, Inc.





















NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD

F0101 16094.44 600.00 591.92 591.92 F1706 14900.00 994.02 618.50 618.33 F3404 15400.00 35.86 614.00 613.89 FB30 15400.00 674.29 583.87 583.66

F0102 16129.48 600.00 601.93 601.72 F1707 14900.00 1028.15 608.75 611.74 F3405 15400.00 35.86 618.50 618.35 FB31 15500.00 674.29 584.68 584.50

F0103 16171.72 600.00 614.00 613.76 F1801 14813.44 839.08 580.21 579.97 F3406 15400.00 10.61 618.50 618.30 FB32 15600.00 674.29 586.49 586.28

F0104 16181.80 600.00 614.00 613.93 F1802 14782.32 869.87 589.00 588.95 F3407 15299.99 -4.81 614.10 615.48 FB33 15700.00 674.29 588.30 588.21

F0105 16181.80 600.00 618.50 618.41 F1803 14781.16 957.36 614.00 613.89 F3501 15500.00 145.64 585.90 585.79 FB34 15800.00 674.29 589.10 588.95

F0106 16207.05 600.00 618.50 618.41 F1804 14781.02 967.44 614.00 613.98 F3502 15500.00 96.46 599.95 599.88 FB35 15900.00 674.29 589.91 589.81

F0107 16212.92 599.97 616.81 617.46 F1805 14781.02 967.44 618.50 618.33 F3503 15500.00 47.28 614.00 613.88 FB36 16000.00 674.29 590.72 590.51

F0201 16093.44 700.00 591.63 591.43 F1806 14780.69 992.69 618.50 618.30 F3504 15500.00 37.19 614.00 613.95 FG01 14900.00 200.00 580.73 580.50

F0202 16128.99 700.00 601.78 601.57 F1807 14780.28 1021.66 610.22 612.15 F3505 15500.00 37.19 618.50 618.35 FG02 15000.00 200.00 581.54 581.17

F0203 16171.75 700.00 614.00 613.66 F1901 14813.44 839.08 580.21 579.95 F3506 15500.00 11.94 618.50 618.28 FG03 15100.00 200.00 582.35 582.15

F0204 16181.83 700.00 614.00 613.83 F1902 14782.32 869.87 589.00 588.94 F3507 15399.98 -3.03 614.22 616.45 FG04 15200.00 200.00 583.15 583.01

F0205 16181.83 700.00 618.50 618.45 F1903 14694.82 870.06 614.00 613.79 F3601 15600.00 140.54 587.74 587.67 FG05 15300.00 200.00 583.96 583.91

F0206 16207.08 700.00 618.50 618.39 F1904 14684.74 870.09 614.00 613.82 F3602 15600.00 96.36 600.36 600.28 FG06 15400.00 200.00 584.77 584.43

F0207 16214.65 699.99 616.33 616.08 F1905 14684.74 870.09 618.50 618.35 F3603 15600.00 48.61 614.00 613.87 FG07 15500.00 200.00 585.58 585.40

F0301 16095.59 800.00 592.23 592.10 F1906 14659.49 870.14 618.50 618.28 F3604 15600.00 38.53 614.00 613.95 FG08 15600.00 200.00 587.39 587.18

F0302 16130.09 800.00 602.09 601.78 F1907 14631.04 870.23 610.37 618.75 F3605 15600.00 38.53 618.50 618.43 FG09 15700.00 200.00 589.19 589.14

F0303 16171.78 800.00 614.00 613.92 F2001 14814.22 800.00 579.88 579.87 F3606 15600.00 13.28 618.50 618.13 FG10 15800.00 200.00 590.00 589.85

F0304 16181.86 800.00 614.00 613.80 F2002 14754.51 800.00 596.94 596.83 F3607 15600.01 0.68 614.90 617.26 FG11 15900.00 200.00 590.81 590.59

F0305 16181.86 800.00 618.50 618.40 F2003 14694.80 800.00 614.00 613.87 F3701 15700.00 135.44 589.57 589.38 FG12 16000.00 200.00 591.62 591.40

F0306 16207.11 800.00 618.50 618.36 F2004 14684.72 800.00 614.00 613.81 F3702 15700.00 96.27 600.77 600.75 FG13 14900.00 300.00 580.14 580.01

F0307 16231.93 800.00 611.41 613.77 F2005 14684.72 800.00 618.50 618.21 F3703 15700.00 49.94 614.00 613.94 FG14 15000.00 300.00 580.95 580.68

F0401 16097.41 884.70 592.75 592.62 F2006 14659.47 800.00 618.50 618.43 F3704 15700.00 39.86 614.00 613.84 FG15 15100.00 300.00 581.76 581.61

F0402 16131.01 884.69 602.34 601.96 F2007 14625.16 799.98 608.69 617.10 F3705 15700.00 39.86 618.50 618.31 FG16 15200.00 300.00 582.57 582.52

F0403 16171.81 884.68 614.00 613.88 F2101 14816.20 700.00 579.31 579.28 F3706 15700.00 14.61 618.50 618.16 FG17 15300.00 300.00 583.37 583.29

F0404 16181.89 884.67 614.00 613.95 F2102 14755.49 700.00 596.65 596.51 F3707 15699.99 6.05 616.06 618.25 FG18 15400.00 300.00 584.18 584.10

F0405 16181.89 884.67 618.50 618.46 F2103 14694.78 700.00 614.00 613.87 F3801 15800.00 133.92 590.39 590.28 FG19 15500.00 300.00 584.99 584.80

F0406 16207.14 884.67 618.50 618.49 F2104 14684.70 700.00 614.00 613.87 F3802 15800.00 96.17 601.17 600.92 FG20 15600.00 300.00 586.80 586.62

F0407 16233.79 884.62 610.88 611.16 F2105 14684.70 700.00 618.50 618.46 F3803 15800.00 51.28 614.00 613.73 FG21 15700.00 300.00 588.60 588.48

F0501 16084.47 897.40 592.72 592.61 F2106 14659.45 700.00 618.50 618.31 F3804 15800.00 41.20 614.00 613.78 FG22 15800.00 300.00 589.41 589.33

F0502 16084.09 931.08 602.34 601.98 F2107 14604.09 699.98 602.68 617.45 F3805 15800.00 41.20 618.50 618.39 FG23 15900.00 300.00 590.22 590.13

F0503 16083.63 971.90 614.00 613.82 F2201 14815.21 600.00 579.59 579.48 F3806 15800.00 15.94 618.50 618.48 FG24 16000.00 300.00 591.03 591.03

F0504 16083.52 981.98 614.00 613.99 F2202 14754.98 600.00 596.79 596.47 F3807 15799.99 13.41 617.77 619.70 FG25 14900.00 400.00 580.11 580.11

F0505 16083.52 981.98 618.50 618.42 F2203 14694.76 600.00 614.00 613.77 F3901 15900.00 132.39 591.21 591.17 FG26 15000.00 400.00 580.92 580.78

F0506 16083.24 1007.23 618.50 618.27 F2204 14684.68 600.00 614.00 613.90 F3902 15900.00 96.07 601.58 601.40 FG27 15100.00 400.00 581.73 581.55

F0507 16082.98 1032.66 611.24 612.16 F2205 14684.68 600.00 618.50 618.48 F3903 15900.00 52.61 614.00 613.83 FG28 15200.00 400.00 582.54 582.42

F0601 16000.00 894.01 592.01 591.89 F2206 14659.43 600.00 618.50 618.47 F3904 15900.00 42.53 614.00 613.99 FG29 15300.00 400.00 583.34 583.21

F0602 16000.00 928.91 601.99 601.71 F2207 14616.86 600.00 606.34 617.52 F3905 15900.00 42.53 618.50 618.41 FG30 15400.00 400.00 584.15 584.05

F0603 16000.00 970.96 614.00 613.85 F2301 14813.75 500.00 580.00 579.84 F3906 15900.00 17.28 618.50 618.27 FG31 15500.00 400.00 584.96 584.74

F0604 16000.00 981.05 614.00 613.91 F2302 14754.25 500.00 597.00 596.67 F3907 15899.97 14.63 619.26 620.26 FG32 15600.00 400.00 586.77 586.65

F0605 16000.00 981.05 618.50 618.35 F2303 14694.74 500.00 614.00 613.66 F4001 16000.00 130.87 592.02 591.82 FG33 15700.00 400.00 588.58 588.49

F0606 16000.00 1006.30 618.50 618.19 F2304 14684.66 500.00 614.00 613.68 F4002 16000.00 95.98 601.99 601.75 FG34 15800.00 400.00 589.38 589.32

F0607 15999.99 1027.93 612.32 614.31 F2305 14684.66 500.00 618.50 618.35 F4003 16000.00 53.94 614.00 613.93 FG35 15900.00 400.00 590.19 590.14

F0701 15900.00 889.98 591.18 591.13 F2306 14659.41 500.00 618.50 618.47 F4004 16000.00 43.86 614.00 613.91 FG36 16000.00 400.00 591.00 590.87

F0702 15900.00 926.34 601.57 601.53 F2307 14628.55 499.97 609.69 617.85 F4005 16000.00 43.86 618.50 618.37 FG37 14900.00 500.00 580.70 580.46

F0703 15900.00 969.85 614.00 613.72 F2401 14815.70 400.00 579.43 579.29 F4006 16000.00 18.61 618.50 618.28 FG38 15000.00 500.00 581.51 581.30

F0704 15900.00 979.93 614.00 613.97 F2402 14755.21 400.00 596.72 596.41 F4007 15999.98 13.17 620.06 620.37 FG39 15100.00 500.00 582.32 582.10

F0705 15900.00 979.93 618.50 618.32 F2403 14694.72 400.00 614.00 613.71 F4101 16084.55 129.59 592.71 592.70 FG40 15200.00 500.00 583.13 583.07

F0706 15900.00 1005.18 618.50 618.28 F2404 14684.64 400.00 614.00 613.74 F4102 16085.00 95.91 602.34 602.23 FG41 15300.00 500.00 583.93 583.81

F0707 15900.00 1090.84 594.03 610.36 F2405 14684.64 400.00 618.50 618.37 F4103 16085.54 55.08 614.00 613.89 FG42 15400.00 500.00 584.74 584.39

F0801 15800.00 885.96 590.35 590.35 F2406 14659.39 400.00 618.50 618.39 F4104 16085.68 45.00 614.00 613.91 FG43 15500.00 500.00 585.55 585.47

F0802 15800.00 923.77 601.15 601.09 F2407 14575.59 399.99 594.55 611.78 F4105 16085.68 45.00 618.50 618.34 FG44 15600.00 500.00 587.36 587.35

F0803 15800.00 968.73 614.00 613.77 F2501 14815.59 300.00 579.46 579.37 F4106 16086.02 19.76 618.50 618.11 FG45 15700.00 500.00 589.17 588.77

F0804 15800.00 978.81 614.00 613.82 F2502 14755.14 300.00 596.73 596.50 F4107 16086.08 13.77 620.21 620.54 FG46 15800.00 500.00 589.97 589.84

F0805 15800.00 978.81 618.50 618.32 F2503 14694.70 300.00 614.00 613.66 F4201 16097.17 142.27 592.74 592.52 FG47 15900.00 500.00 590.78 590.72

F0806 15800.00 1004.06 618.50 618.35 F2504 14684.62 300.00 614.00 613.78 F4202 16130.77 142.26 602.34 602.02 FG48 16000.00 500.00 591.59 591.28

F0807 15799.99 1029.78 611.15 611.95 F2505 14684.62 300.00 618.50 618.43 F4203 16171.58 142.25 614.00 613.64 FG49 14900.00 600.00 580.27 580.18

F0901 15700.00 881.93 589.52 589.33 F2506 14659.37 300.00 618.50 618.19 F4204 16181.66 142.25 614.00 613.89 FG50 15000.00 600.00 581.08 580.89

F0902 15700.00 921.20 600.74 600.58 F2507 14620.64 299.98 607.44 616.64 F4205 16181.66 142.25 618.50 618.49 FG51 15100.00 600.00 581.89 581.71

F0903 15700.00 967.62 614.00 613.65 F2601 14813.56 200.00 580.03 579.89 F4206 16206.91 142.24 618.50 618.30 FG52 15200.00 600.00 582.70 582.56

F0904 15700.00 977.70 614.00 613.93 F2602 14754.12 200.00 597.02 596.76 F4207 16214.67 142.24 616.28 619.55 FG53 15300.00 600.00 583.50 583.45

F0905 15700.00 977.70 618.50 618.36 F2603 14694.68 200.00 614.00 613.71 F4301 16095.97 200.00 592.39 592.38 FG54 15400.00 600.00 584.31 584.25

F0906 15700.00 1002.95 618.50 618.42 F2604 14684.60 200.00 614.00 613.92 F4302 16130.18 200.00 602.17 601.94 FG55 15500.00 600.00 585.12 584.75

F0907 15700.00 1023.57 612.61 613.54 F2605 14684.60 200.00 618.50 618.35 F4303 16171.60 200.00 614.00 613.94 FG56 15600.00 600.00 586.93 586.75

F1001 15600.00 874.33 587.67 587.28 F2606 14659.35 200.00 618.50 618.27 F4304 16181.68 200.00 614.00 613.93 FG57 15700.00 600.00 588.73 588.52

F1002 15600.00 918.63 600.32 600.30 F2607 14631.96 199.98 610.68 617.40 F4305 16181.68 200.00 618.50 618.31 FG58 15800.00 600.00 589.54 589.41

F1003 15600.00 966.50 614.00 613.79 F2701 14812.67 156.13 580.28 580.17 F4306 16206.93 200.00 618.50 618.44 FG59 15900.00 600.00 590.35 590.21

F1004 15600.00 976.58 614.00 613.81 F2702 14782.16 125.21 589.00 588.97 F4307 16223.64 199.97 613.72 618.76 FG60 16000.00 600.00 591.16 590.91

F1005 15600.00 976.58 618.50 618.43 F2703 14694.66 125.04 614.00 613.87 F4401 16093.88 300.00 591.79 591.57 FG61 14900.00 700.00 579.99 579.83

F1006 15600.00 1001.83 618.50 618.42 F2704 14684.58 125.02 614.00 613.79 F4402 16129.15 300.00 601.86 601.47 FG62 15000.00 700.00 580.79 580.44

F1007 15600.00 1020.54 613.15 613.94 F2705 14684.58 125.02 618.50 618.43 F4403 16171.63 300.00 614.00 613.88 FG63 15100.00 700.00 581.60 581.34

F1101 15500.00 866.73 585.81 585.69 F2706 14659.33 124.97 618.50 618.20 F4404 16181.71 300.00 614.00 613.82 FG64 15200.00 700.00 582.41 582.31

F1102 15500.00 916.06 599.91 599.75 F2707 14635.10 124.92 611.57 614.44 F4405 16181.71 300.00 618.50 618.42 FG65 15300.00 700.00 583.22 583.05

F1103 15500.00 965.38 614.00 613.70 F2801 14812.67 156.13 580.28 580.21 F4406 16206.96 300.00 618.50 618.45 FG66 15400.00 700.00 584.02 583.64

F1104 15500.00 975.46 614.00 613.81 F2802 14782.16 125.21 589.00 588.96 F4407 16223.86 300.00 613.66 618.51 FG67 15500.00 700.00 584.83 584.58

F1105 15500.00 975.46 618.50 618.40 F2803 14783.14 37.72 614.00 613.81 F4501 16093.81 400.00 591.76 591.75 FG68 15600.00 700.00 586.64 586.37

F1106 15500.00 1000.72 618.50 618.37 F2804 14783.25 27.64 614.00 613.79 F4502 16129.13 400.00 601.85 601.64 FG69 15700.00 700.00 588.45 588.13

F1107 15500.02 1020.41 612.87 613.37 F2805 14783.25 27.64 618.50 618.42 F4503 16171.66 400.00 614.00 613.61 FG70 15800.00 700.00 589.26 588.99

F1201 15400.00 862.70 584.98 584.93 F2806 14783.53 2.39 618.50 618.22 F4504 16181.74 400.00 614.00 613.62 FG71 15900.00 700.00 590.06 589.98

F1202 15400.00 913.48 599.49 599.29 F2807 14783.96 -34.35 608.00 610.18 F4505 16181.74 400.00 618.50 618.41 FG72 16000.00 700.00 590.87 590.75

F1203 15400.00 964.27 614.00 613.73 F2901 14900.00 154.79 581.00 581.00 F4506 16206.99 400.00 618.50 618.48 FG73 14900.00 800.00 580.57 580.46

F1204 15400.00 974.35 614.00 613.78 F2902 14900.00 97.03 597.50 597.36 F4507 16219.15 400.02 615.01 618.75 FG74 15000.00 800.00 581.38 581.22

F1205 15400.00 974.35 618.50 618.32 F2903 14900.00 39.27 614.00 613.93 F4601 16095.96 500.00 592.36 592.32 FG75 15100.00 800.00 582.19 582.05

F1206 15400.00 999.60 618.50 618.32 F2904 14900.00 29.19 614.00 613.98 F4602 16130.22 500.00 602.15 601.93 FG76 15200.00 800.00 583.00 582.86

F1207 15399.98 1028.62 610.20 611.46 F2905 14900.00 29.19 618.50 618.11 F4603 16171.69 500.00 614.00 613.80 FG77 15300.00 800.00 583.81 583.66

F1301 15300.00 858.67 584.15 583.89 F2906 14900.00 3.94 618.50 618.45 F4604 16181.77 500.00 614.00 613.86 FG78 15400.00 800.00 584.61 584.46

F1302 15300.00 910.91 599.08 598.88 F2907 14900.00 -23.80 610.57 613.06 F4605 16181.77 500.00 618.50 618.39 FG79 15500.00 800.00 585.42 585.34

F1303 15300.00 963.15 614.00 613.76 F3001 15000.00 153.27 581.81 581.73 F4606 16207.02 500.00 618.50 618.42 FG80 15600.00 800.00 587.23 587.14

F1304 15300.00 973.23 614.00 613.83 F3002 15000.00 96.94 597.91 597.64 F4607 16214.87 500.01 616.27 617.97 FG81 15700.00 800.00 589.04 588.70

F1305 15300.00 973.23 618.50 618.38 F3003 15000.00 40.61 614.00 613.86 FB01 14900.00 352.42 579.83 579.50 FG82 15800.00 800.00 589.84 589.50

F1306 15300.00 998.48 618.50 618.12 F3004 15000.00 30.53 614.00 613.95 FB02 15000.00 352.42 580.64 580.45 FG83 15900.00 800.00 590.65 590.50

F1307 15300.00 1032.07 608.91 610.62 F3005 15000.00 30.53 618.50 618.43 FB03 15100.00 352.42 581.45 581.24 FG84 16000.00 800.00 591.46 591.42

F1401 15200.00 854.65 583.32 583.20 F3006 15000.00 5.28 618.50 618.36 FB04 15200.00 352.42 582.26 582.22

F1402 15200.00 908.34 598.66 598.57 F3007 14999.97 -14.01 613.00 614.78 FB05 15300.00 352.42 583.06 582.98

F1403 15200.00 962.03 614.00 613.76 F3101 15100.00 151.74 582.63 582.56 FB06 15400.00 352.42 583.87 583.69

F1404 15200.00 972.12 614.00 613.80 F3102 15100.00 96.84 598.32 598.32 FB07 15500.00 352.42 584.68 584.44

F1405 15200.00 972.12 618.50 618.27 F3103 15100.00 41.94 614.00 613.93 FB08 15600.00 352.42 586.49 586.24

F1406 15200.00 997.37 618.50 618.45 F3104 15100.00 31.86 614.00 613.87 FB09 15700.00 352.42 588.30 588.08

F1407 15199.99 1026.69 610.12 611.00 F3105 15100.00 31.86 618.50 618.29 FB10 15800.00 352.42 589.10 588.95

F1501 15100.00 850.62 582.49 582.35 F3106 15100.00 6.61 618.50 618.15 FB11 15900.00 352.42 589.91 589.89

F1502 15100.00 905.77 598.24 598.08 F3107 15100.02 -8.95 614.06 614.92 FB12 16000.00 352.42 590.72 590.64

F1503 15100.00 960.92 614.00 613.65 F3201 15200.00 150.22 583.45 583.22 FB13 14900.00 513.35 580.78 580.38

F1504 15100.00 971.00 614.00 613.79 F3202 15200.00 96.75 598.72 598.64 FB14 15000.00 513.35 581.59 581.25

F1505 15100.00 971.00 618.50 618.43 F3203 15200.00 43.28 614.00 613.96 FB15 15100.00 513.35 582.40 582.32

F1506 15100.00 996.25 618.50 618.33 F3204 15200.00 33.19 614.00 613.93 FB16 15200.00 513.35 583.21 583.08

F1507 15099.99 1029.67 608.96 611.29 F3205 15200.00 33.19 618.50 618.39 FB17 15300.00 513.35 584.01 584.00

F1601 15000.00 846.59 581.66 581.56 F3206 15200.00 7.94 618.50 618.30 FB18 15400.00 513.35 584.82 584.74

F1602 15000.00 903.20 597.83 597.75 F3207 15199.98 -7.68 614.03 615.32 FB19 15500.00 513.35 585.63 585.53

F1603 15000.00 959.80 614.00 613.69 F3301 15300.00 148.69 584.26 584.18 FB20 15600.00 513.35 587.44 587.26

F1604 15000.00 969.88 614.00 613.88 F3302 15300.00 96.65 599.13 599.11 FB21 15700.00 513.35 589.24 589.05

F1605 15000.00 969.88 618.50 618.37 F3303 15300.00 44.61 614.00 613.96 FB22 15800.00 513.35 590.05 589.78

F1606 15000.00 995.13 618.50 618.28 F3304 15300.00 34.53 614.00 613.96 FB23 15900.00 513.35 590.86 590.62

F1607 15000.03 1043.53 604.67 611.24 F3305 15300.00 34.53 618.50 618.32 FB24 16000.00 513.35 591.67 591.39

F1701 14900.00 842.57 580.83 580.78 F3306 15300.00 9.28 618.50 618.15 FB25 14900.00 674.29 579.83 579.69

F1702 14900.00 900.63 597.41 597.33 F3307 15300.02 -5.09 614.39 615.54 FB26 15000.00 674.29 580.64 580.47

F1703 14900.00 958.69 614.00 613.84 F3401 15400.00 147.17 585.08 584.94 FB27 15100.00 674.29 581.45 581.42

F1704 14900.00 968.77 614.00 613.82 F3402 15400.00 96.55 599.54 599.46 FB28 15200.00 674.29 582.26 582.06

F1705 14900.00 968.77 618.50 618.39 F3403 15400.00 45.94 614.00 613.92 FB29 15300.00 674.29 583.07 582.93
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NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD

S0101 16094.01 600.00 594.92 595.29 3.4 S4001 16000.00 131.30 595.02 595.38 3.6 SG61 14900.00 700.00 582.99 582.99 3.2

S0102 16131.93 600.00 605.75 605.94 3.4 S4002 16000.00 93.78 605.74 605.83 3.3 SG62 15000.00 700.00 583.79 583.88 3.4

S0103 16176.55 600.00 618.50 618.66 4.8 S4003 16000.00 49.11 618.50 618.58 4.7 SG63 15100.00 700.00 584.60 584.62 3.3

S0201 16093.01 700.00 594.62 595.01 3.6 S4101 16084.55 130.01 595.71 596.11 3.4 SG64 15200.00 700.00 585.41 585.45 3.1

S0202 16131.96 700.00 605.75 605.83 3.3 S4102 16085.04 92.92 606.31 606.49 3.3 SG65 15300.00 700.00 586.22 586.24 3.2

S0203 16176.58 700.00 618.50 618.59 4.8 S4103 16085.61 50.25 618.50 618.66 4.8 SG66 15400.00 700.00 587.02 587.09 3.5

S0301 16095.16 800.00 595.23 595.72 3.6 S4201 16096.74 142.27 595.74 596.24 3.7 SG67 15500.00 700.00 587.83 587.92 3.3

S0302 16132.64 800.00 605.94 606.02 3.4 S4202 16133.75 142.26 606.31 606.47 3.5 SG68 15600.00 700.00 589.64 589.73 3.4

S0303 16176.61 800.00 618.50 618.68 4.8 S4203 16176.41 142.25 618.50 618.70 4.9 SG69 15700.00 700.00 591.45 591.50 3.4

S0401 16096.98 884.70 595.74 596.05 3.4 S4301 16095.54 200.00 595.39 595.74 3.4 SG70 15800.00 700.00 592.26 592.34 3.4

S0402 16133.97 884.69 606.31 606.33 3.4 S4302 16132.87 200.00 606.05 606.20 3.4 SG71 15900.00 700.00 593.06 593.07 3.1

S0403 16176.64 884.68 618.50 618.70 4.8 S4303 16176.43 200.00 618.50 618.61 4.7 SG72 16000.00 700.00 593.87 594.03 3.3

S0501 16084.47 896.97 595.71 596.24 3.6 S4401 16093.45 300.00 594.78 595.08 3.5 SG73 14900.00 800.00 583.57 583.57 3.1

S0502 16084.06 934.06 606.31 606.41 3.5 S4402 16131.83 300.00 605.75 605.94 3.5 SG74 15000.00 800.00 584.38 584.45 3.2

S0503 16083.58 976.73 618.50 618.65 4.7 S4403 16176.46 300.00 618.50 618.64 4.8 SG75 15100.00 800.00 585.19 585.20 3.2

S0601 16000.00 893.58 595.01 595.08 3.2 S4501 16093.38 400.00 594.75 595.01 3.3 SG76 15200.00 800.00 586.00 586.00 3.1

S0602 16000.00 931.11 605.73 605.74 3.3 S4502 16131.87 400.00 605.75 605.91 3.4 SG77 15300.00 800.00 586.81 586.82 3.2

S0603 16000.00 975.79 618.50 618.51 4.6 S4503 16176.49 400.00 618.50 618.68 5.1 SG78 15400.00 800.00 587.61 587.70 3.2

S0701 15900.00 889.55 594.18 594.28 3.2 S4601 16095.53 500.00 595.36 595.55 3.2 SG79 15500.00 800.00 588.42 588.52 3.2

S0702 15900.00 928.54 605.32 605.41 3.1 S4602 16131.90 500.00 605.75 605.92 3.4 SG80 15600.00 800.00 590.23 590.29 3.1

S0703 15900.00 974.68 618.50 618.50 4.7 S4603 16176.52 500.00 618.50 618.59 4.8 SG81 15700.00 800.00 592.04 592.13 3.4

S0801 15800.00 885.53 593.35 593.44 3.1 SB01 14900.00 352.42 582.83 582.85 3.4 SG82 15800.00 800.00 592.84 592.90 3.4

S0802 15800.00 925.97 604.90 604.98 3.2 SB02 15000.00 352.42 583.64 583.71 3.3 SG83 15900.00 800.00 593.65 593.69 3.2

S0803 15800.00 973.56 618.50 618.55 4.8 SB03 15100.00 352.42 584.45 584.49 3.3 SG84 16000.00 800.00 594.46 594.76 3.3

S0901 15700.00 881.50 592.52 592.61 3.3 SB04 15200.00 352.42 585.26 585.32 3.1

S0902 15700.00 923.40 604.49 604.57 3.2 SB05 15300.00 352.42 586.06 586.06 3.1

S0903 15700.00 972.45 618.50 618.57 4.8 SB06 15400.00 352.42 586.87 586.97 3.3

S1001 15600.00 873.90 590.66 590.75 3.5 SB07 15500.00 352.42 587.68 587.76 3.3

S1002 15600.00 920.83 604.07 604.16 3.2 SB08 15600.00 352.42 589.49 589.54 3.3

S1003 15600.00 971.33 618.50 618.51 4.7 SB09 15700.00 352.42 591.30 591.31 3.2

S1101 15500.00 866.30 588.81 588.90 3.2 SB10 15800.00 352.42 592.10 592.20 3.3

S1102 15500.00 918.26 603.66 603.72 3.2 SB11 15900.00 352.42 592.91 593.03 3.1

S1103 15500.00 970.21 618.50 618.50 4.7 SB12 16000.00 352.42 593.72 593.88 3.2

S1201 15400.00 862.27 587.98 588.08 3.2 SB13 14900.00 513.35 583.78 583.86 3.5

S1202 15400.00 915.68 603.24 603.30 3.3 SB14 15000.00 513.35 584.59 584.66 3.4

S1203 15400.00 969.10 618.50 618.51 4.8 SB15 15100.00 513.35 585.40 585.41 3.1

S1301 15300.00 858.25 587.15 587.19 3.3 SB16 15200.00 513.35 586.21 586.26 3.2

S1302 15300.00 913.11 602.82 602.89 3.3 SB17 15300.00 513.35 587.01 587.04 3.0

S1303 15300.00 967.98 618.50 618.51 4.7 SB18 15400.00 513.35 587.82 587.86 3.1

S1401 15200.00 854.22 586.32 586.41 3.2 SB19 15500.00 513.35 588.63 588.65 3.1

S1402 15200.00 910.54 602.41 602.41 3.1 SB20 15600.00 513.35 590.44 590.55 3.3

S1403 15200.00 966.87 618.50 618.51 4.7 SB21 15700.00 513.35 592.24 592.26 3.2

S1501 15100.00 850.19 585.49 585.59 3.2 SB22 15800.00 513.35 593.05 593.14 3.4

S1502 15100.00 907.97 601.99 602.01 3.2 SB23 15900.00 513.35 593.86 593.91 3.3

S1503 15100.00 965.75 618.50 618.52 4.8 SB24 16000.00 513.35 594.67 594.85 3.5

S1601 15000.00 846.17 584.65 584.73 3.2 SB25 14900.00 674.29 582.83 582.91 3.2

S1602 15000.00 905.40 601.58 601.65 3.2 SB26 15000.00 674.29 583.64 583.72 3.3

S1603 15000.00 964.63 618.50 618.57 4.8 SB27 15100.00 674.29 584.45 584.47 3.1

S1701 14900.00 842.14 583.82 584.08 3.3 SB28 15200.00 674.29 585.26 585.35 3.3

S1702 14900.00 903.35 601.31 601.39 3.2 SB29 15300.00 674.29 586.07 586.09 3.2

S1703 14900.00 963.52 618.50 618.50 4.7 SB30 15400.00 674.29 586.87 586.95 3.3

S1801 14813.86 838.67 583.11 583.51 3.5 SB31 15500.00 674.29 587.68 587.75 3.3

S1802 14782.32 869.87 592.12 592.18 3.1 SB32 15600.00 674.29 589.49 589.59 3.3

S1803 14781.09 962.19 618.50 618.54 4.6 SB33 15700.00 674.29 591.30 591.34 3.1

S1901 14813.86 838.67 583.11 583.51 3.5 SB34 15800.00 674.29 592.10 592.19 3.2

S1902 14782.32 869.87 592.12 592.16 3.1 SB35 15900.00 674.29 592.91 592.92 3.1

S1903 14689.99 870.07 618.50 618.52 4.7 SB36 16000.00 674.29 593.72 593.94 3.4

S2001 14814.62 800.00 582.89 582.98 3.1 SG01 14900.00 200.00 583.73 583.84 3.3

S2002 14752.10 800.00 600.75 600.82 3.2 SG02 15000.00 200.00 584.54 584.56 3.4

S2003 14689.97 800.00 618.50 618.58 4.7 SG03 15100.00 200.00 585.35 585.42 3.3

S2101 14816.61 700.00 582.31 582.51 3.2 SG04 15200.00 200.00 586.15 586.21 3.2

S2102 14752.08 700.00 600.75 600.80 3.2 SG05 15300.00 200.00 586.96 587.04 3.1

S2103 14689.95 700.00 618.50 618.50 4.6 SG06 15400.00 200.00 587.77 587.81 3.4

S2201 14815.61 600.00 582.59 582.75 3.3 SG07 15500.00 200.00 588.58 588.66 3.3

S2202 14752.06 600.00 600.75 600.76 3.3 SG08 15600.00 200.00 590.39 590.43 3.3

S2203 14689.93 600.00 618.50 618.50 4.7 SG09 15700.00 200.00 592.19 592.26 3.1

S2301 14814.16 500.00 583.00 583.15 3.3 SG10 15800.00 200.00 593.00 593.07 3.2

S2302 14752.03 500.00 600.75 600.78 3.4 SG11 15900.00 200.00 593.81 594.03 3.4

S2303 14689.91 500.00 618.50 618.52 4.9 SG12 16000.00 200.00 594.62 594.69 3.3

S2401 14816.11 400.00 582.44 582.87 3.6 SG13 14900.00 300.00 583.14 583.21 3.2

S2402 14752.01 400.00 600.75 600.77 3.3 SG14 15000.00 300.00 583.95 584.05 3.4

S2403 14689.89 400.00 618.50 618.51 4.8 SG15 15100.00 300.00 584.76 584.77 3.2

S2501 14815.99 300.00 582.46 582.58 3.2 SG16 15200.00 300.00 585.57 585.67 3.1

S2502 14751.99 300.00 600.75 600.78 3.3 SG17 15300.00 300.00 586.37 586.41 3.1

S2503 14689.87 300.00 618.50 618.52 4.8 SG18 15400.00 300.00 587.18 587.22 3.1

S2601 14813.97 200.00 583.04 583.13 3.2 SG19 15500.00 300.00 587.99 588.09 3.3

S2602 14751.57 200.00 600.86 600.86 3.2 SG20 15600.00 300.00 589.80 589.81 3.2

S2603 14689.85 200.00 618.50 618.53 4.7 SG21 15700.00 300.00 591.60 591.65 3.2

S2701 14813.09 156.55 583.29 583.56 3.4 SG22 15800.00 300.00 592.41 592.45 3.1

S2702 14782.16 125.21 592.12 592.22 3.1 SG23 15900.00 300.00 593.22 593.41 3.3

S2703 14689.83 125.03 618.50 618.52 4.7 SG24 16000.00 300.00 594.03 594.10 3.1

S2801 14813.09 156.55 583.29 583.54 3.4 SG25 14900.00 400.00 583.11 583.23 3.1

S2802 14782.16 125.21 592.12 592.20 3.1 SG26 15000.00 400.00 583.92 584.00 3.2

S2803 14783.19 32.89 618.50 618.51 4.7 SG27 15100.00 400.00 584.73 584.75 3.2

S2901 14900.00 155.22 583.99 584.23 3.2 SG28 15200.00 400.00 585.54 585.61 3.2

S2902 14900.00 94.62 601.31 601.36 3.2 SG29 15300.00 400.00 586.34 586.35 3.1

S2903 14900.00 34.44 618.50 618.51 4.6 SG30 15400.00 400.00 587.15 587.23 3.2

S3001 15000.00 153.70 584.81 584.85 3.1 SG31 15500.00 400.00 587.96 588.05 3.3

S3002 15000.00 94.74 601.66 601.72 3.3 SG32 15600.00 400.00 589.77 589.80 3.1

S3003 15000.00 35.78 618.50 618.55 4.6 SG33 15700.00 400.00 591.58 591.64 3.1

S3101 15100.00 152.17 585.63 585.72 3.2 SG34 15800.00 400.00 592.38 592.45 3.1

S3102 15100.00 94.64 602.06 602.09 3.0 SG35 15900.00 400.00 593.19 593.26 3.1

S3103 15100.00 37.11 618.50 618.51 4.6 SG36 16000.00 400.00 594.00 594.07 3.2

S3201 15200.00 150.65 586.45 586.54 3.3 SG37 14900.00 500.00 583.70 583.77 3.3

S3202 15200.00 94.55 602.47 602.47 3.1 SG38 15000.00 500.00 584.51 584.58 3.3

S3203 15200.00 38.44 618.50 618.57 4.6 SG39 15100.00 500.00 585.32 585.36 3.3

S3301 15300.00 149.12 587.26 587.46 3.3 SG40 15200.00 500.00 586.13 586.19 3.1

S3302 15300.00 94.45 602.88 602.93 3.0 SG41 15300.00 500.00 586.93 586.95 3.1

S3303 15300.00 39.78 618.50 618.51 4.5 SG42 15400.00 500.00 587.74 587.82 3.4

S3401 15400.00 147.60 588.08 588.26 3.3 SG43 15500.00 500.00 588.55 588.60 3.1

S3402 15400.00 94.35 603.29 603.37 3.1 SG44 15600.00 500.00 590.36 590.43 3.1

S3403 15400.00 41.11 618.50 618.51 4.6 SG45 15700.00 500.00 592.17 592.23 3.5

S3501 15500.00 146.07 588.90 588.93 3.1 SG46 15800.00 500.00 592.97 593.05 3.2

S3502 15500.00 94.26 603.70 603.69 3.1 SG47 15900.00 500.00 593.78 593.79 3.1

S3503 15500.00 42.45 618.50 618.49 4.6 SG48 16000.00 500.00 594.59 594.83 3.6

S3601 15600.00 140.97 590.73 590.85 3.2 SG49 14900.00 600.00 583.27 583.37 3.2

S3602 15600.00 94.16 604.11 604.16 3.1 SG50 15000.00 600.00 584.08 584.17 3.3

S3603 15600.00 43.78 618.50 618.50 4.6 SG51 15100.00 600.00 584.89 584.95 3.2

S3701 15700.00 135.87 592.57 592.65 3.3 SG52 15200.00 600.00 585.70 585.70 3.1

S3702 15700.00 94.07 604.51 604.53 3.0 SG53 15300.00 600.00 586.50 586.50 3.0

S3703 15700.00 45.11 618.50 618.49 4.6 SG54 15400.00 600.00 587.31 587.39 3.1

S3801 15800.00 134.35 593.39 593.44 3.2 SG55 15500.00 600.00 588.12 588.18 3.4

S3802 15800.00 93.97 604.92 604.99 3.4 SG56 15600.00 600.00 589.93 590.03 3.3

S3803 15800.00 46.45 618.50 618.50 4.7 SG57 15700.00 600.00 591.73 591.81 3.3

S3901 15900.00 132.82 594.20 594.71 3.5 SG58 15800.00 600.00 592.54 592.57 3.2

S3902 15900.00 93.87 605.33 605.43 3.3 SG59 15900.00 600.00 593.35 593.44 3.2

S3903 15900.00 47.78 618.50 618.54 4.6 SG60 16000.00 600.00 594.16 594.43 3.5
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NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD

D0101 16093.86 600.00 595.92 596.32 1.0 D4001 16000.00 131.44 596.02 596.39 1.0 DG61 14900.00 700.00 583.99 584.10 1.1

D0102 16131.65 600.00 606.71 606.92 0.9 D4002 16000.00 94.05 606.70 606.83 1.0 DG62 15000.00 700.00 584.79 584.95 1.1

D0103 16172.91 600.00 618.50 618.67 1.0 D4003 16000.00 52.75 618.50 618.59 1.0 DG63 15100.00 700.00 585.60 585.77 1.1

D0201 16092.87 700.00 595.62 596.04 1.0 D4101 16084.54 130.16 596.71 597.11 1.0 DG64 15200.00 700.00 586.41 586.61 1.2

D0202 16131.68 700.00 606.71 606.88 1.1 D4102 16085.04 93.19 607.27 607.46 1.0 DG65 15300.00 700.00 587.22 587.41 1.2

D0203 16172.94 700.00 618.50 618.70 1.1 D4103 16085.56 53.89 618.50 618.69 1.0 DG66 15400.00 700.00 588.02 588.19 1.1

D0301 16095.02 800.00 596.23 596.74 1.0 D4201 16096.59 142.27 596.74 597.31 1.1 DG67 15500.00 700.00 588.83 589.00 1.1

D0302 16132.36 800.00 606.90 607.10 1.1 D4202 16133.47 142.26 607.27 607.50 1.0 DG68 15600.00 700.00 590.64 590.73 1.0

D0303 16172.97 800.00 618.50 618.71 1.1 D4203 16172.77 142.25 618.50 618.78 1.1 DG69 15700.00 700.00 592.45 592.57 1.1

D0401 16096.83 884.70 596.74 597.14 1.1 D4301 16095.39 200.00 596.39 596.84 1.1 DG70 15800.00 700.00 593.26 593.42 1.1

D0402 16133.70 884.69 607.27 607.31 1.0 D4302 16132.59 200.00 607.02 607.27 1.1 DG71 15900.00 700.00 594.06 594.22 1.1

D0403 16173.00 884.68 618.50 618.72 1.0 D4303 16172.79 200.00 618.50 618.67 1.1 DG72 16000.00 700.00 594.87 595.07 1.0

D0501 16084.47 896.82 596.71 597.34 1.1 D4401 16093.30 300.00 595.78 596.21 1.1 DG73 14900.00 800.00 584.57 584.70 1.1

D0502 16084.06 933.79 607.27 607.40 1.0 D4402 16131.56 300.00 606.71 606.93 1.1 DG74 15000.00 800.00 585.38 585.57 1.1

D0503 16083.62 973.09 618.50 618.69 1.0 D4403 16172.82 300.00 618.50 618.73 1.1 DG75 15100.00 800.00 586.19 586.39 1.2

D0601 16000.00 893.44 596.01 596.18 1.1 D4501 16093.23 400.00 595.75 596.06 1.1 DG76 15200.00 800.00 587.00 587.08 1.1

D0602 16000.00 930.84 606.70 606.89 1.2 D4502 16131.59 400.00 606.71 606.88 1.0 DG77 15300.00 800.00 587.81 587.98 1.2

D0603 16000.00 972.15 618.50 618.58 1.1 D4503 16172.85 400.00 618.50 618.72 1.1 DG78 15400.00 800.00 588.61 588.73 1.0

D0701 15900.00 889.41 595.18 595.38 1.1 D4601 16095.39 500.00 596.36 596.65 1.1 DG79 15500.00 800.00 589.42 589.59 1.1

D0702 15900.00 928.27 606.28 606.46 1.1 D4602 16131.62 500.00 606.71 606.93 1.0 DG80 15600.00 800.00 591.23 591.41 1.1

D0703 15900.00 971.04 618.50 618.56 1.0 D4603 16172.88 500.00 618.50 618.65 1.1 DG81 15700.00 800.00 593.04 593.17 1.0

D0801 15800.00 885.38 594.35 594.55 1.1 DB01 14900.00 352.42 583.83 583.91 1.1 DG82 15800.00 800.00 593.84 594.02 1.1

D0802 15800.00 925.70 605.86 606.04 1.1 DB02 15000.00 352.42 584.64 584.81 1.1 DG83 15900.00 800.00 594.65 594.84 1.1

D0803 15800.00 969.92 618.50 618.56 1.0 DB03 15100.00 352.42 585.45 585.60 1.1 DG84 16000.00 800.00 595.46 595.81 1.0

D0901 15700.00 881.36 593.52 593.70 1.1 DB04 15200.00 352.42 586.26 586.37 1.0

D0902 15700.00 923.12 605.45 605.55 1.0 DB05 15300.00 352.42 587.06 587.23 1.2

D0903 15700.00 968.81 618.50 618.61 1.0 DB06 15400.00 352.42 587.87 588.05 1.1

D1001 15600.00 873.76 591.66 591.85 1.1 DB07 15500.00 352.42 588.68 588.84 1.1

D1002 15600.00 920.55 605.03 605.16 1.1 DB08 15600.00 352.42 590.49 590.65 1.1

D1003 15600.00 967.69 618.50 618.67 1.1 DB09 15700.00 352.42 592.30 592.32 1.0

D1101 15500.00 866.16 589.81 589.95 1.1 DB10 15800.00 352.42 593.10 593.22 1.0

D1102 15500.00 917.98 604.62 604.70 1.0 DB11 15900.00 352.42 593.91 594.11 1.1

D1103 15500.00 966.57 618.50 618.50 1.0 DB12 16000.00 352.42 594.72 594.92 1.0

D1201 15400.00 862.13 588.98 589.17 1.1 DB13 14900.00 513.35 584.78 584.95 1.1

D1202 15400.00 915.41 604.20 604.28 1.0 DB14 15000.00 513.35 585.59 585.76 1.1

D1203 15400.00 965.46 618.50 618.53 1.0 DB15 15100.00 513.35 586.40 586.60 1.2

D1301 15300.00 858.10 588.15 588.33 1.1 DB16 15200.00 513.35 587.21 587.41 1.1

D1302 15300.00 912.84 603.79 603.94 1.1 DB17 15300.00 513.35 588.01 588.20 1.2

D1303 15300.00 964.34 618.50 618.62 1.1 DB18 15400.00 513.35 588.82 588.97 1.1

D1401 15200.00 854.08 587.32 587.44 1.0 DB19 15500.00 513.35 589.63 589.79 1.1

D1402 15200.00 910.27 603.37 603.53 1.1 DB20 15600.00 513.35 591.44 591.61 1.1

D1403 15200.00 963.22 618.50 618.61 1.1 DB21 15700.00 513.35 593.24 593.40 1.1

D1501 15100.00 850.05 586.49 586.59 1.0 DB22 15800.00 513.35 594.05 594.21 1.1

D1502 15100.00 907.70 602.95 603.09 1.1 DB23 15900.00 513.35 594.86 594.99 1.1

D1503 15100.00 962.11 618.50 618.58 1.1 DB24 16000.00 513.35 595.67 595.85 1.0

D1601 15000.00 846.02 585.65 585.79 1.1 DB25 14900.00 674.29 583.83 584.03 1.1

D1602 15000.00 905.12 602.54 602.69 1.1 DB26 15000.00 674.29 584.64 584.80 1.1

D1603 15000.00 960.99 618.50 618.61 1.1 DB27 15100.00 674.29 585.45 585.58 1.1

D1701 14900.00 842.00 584.82 585.04 1.0 DB28 15200.00 674.29 586.26 586.38 1.0

D1702 14900.00 903.07 602.27 602.39 1.0 DB29 15300.00 674.29 587.07 587.24 1.1

D1703 14900.00 959.88 618.50 618.70 1.2 DB30 15400.00 674.29 587.87 588.04 1.1

D1801 14814.00 838.53 584.11 584.50 1.0 DB31 15500.00 674.29 588.68 588.85 1.1

D1802 14782.32 869.87 593.16 593.36 1.1 DB32 15600.00 674.29 590.49 590.62 1.0

D1803 14781.03 958.55 618.50 618.58 1.0 DB33 15700.00 674.29 592.30 592.36 1.0

D1901 14814.00 838.53 584.11 584.54 1.0 DB34 15800.00 674.29 593.10 593.24 1.0

D1902 14782.32 869.87 593.16 593.36 1.1 DB35 15900.00 674.29 593.91 594.00 1.1

D1903 14693.63 870.07 618.50 618.62 1.1 DB36 16000.00 674.29 594.72 594.96 1.0

D2001 14814.76 800.00 583.89 584.06 1.1 DG01 14900.00 200.00 584.73 584.87 1.0

D2002 14752.37 800.00 601.71 601.84 1.1 DG02 15000.00 200.00 585.54 585.71 1.2

D2003 14693.61 800.00 618.50 618.65 1.1 DG03 15100.00 200.00 586.35 586.53 1.1

D2101 14816.75 700.00 583.31 583.61 1.1 DG04 15200.00 200.00 587.15 587.33 1.1

D2102 14752.35 700.00 601.71 601.84 1.1 DG05 15300.00 200.00 587.96 588.14 1.1

D2103 14693.59 700.00 618.50 618.65 1.2 DG06 15400.00 200.00 588.77 588.97 1.2

D2201 14815.75 600.00 583.59 583.79 1.0 DG07 15500.00 200.00 589.58 589.78 1.1

D2202 14752.33 600.00 601.71 601.85 1.1 DG08 15600.00 200.00 591.39 591.58 1.2

D2203 14693.57 600.00 618.50 618.52 1.0 DG09 15700.00 200.00 593.19 593.28 1.0

D2301 14814.30 500.00 584.00 584.18 1.0 DG10 15800.00 200.00 594.00 594.10 1.0

D2302 14752.31 500.00 601.71 601.82 1.1 DG11 15900.00 200.00 594.81 595.05 1.0

D2303 14693.55 500.00 618.50 618.68 1.1 DG12 16000.00 200.00 595.62 595.76 1.1

D2401 14816.25 400.00 583.44 583.86 1.0 DG13 14900.00 300.00 584.14 584.23 1.0

D2402 14752.29 400.00 601.71 601.85 1.1 DG14 15000.00 300.00 584.95 585.15 1.1

D2403 14693.53 400.00 618.50 618.68 1.2 DG15 15100.00 300.00 585.76 585.94 1.2

D2501 14816.13 300.00 583.46 583.64 1.0 DG16 15200.00 300.00 586.57 586.77 1.1

D2502 14752.27 300.00 601.71 601.90 1.1 DG17 15300.00 300.00 587.37 587.56 1.1

D2503 14693.51 300.00 618.50 618.67 1.0 DG18 15400.00 300.00 588.18 588.35 1.1

D2601 14814.10 200.00 584.04 584.16 1.0 DG19 15500.00 300.00 588.99 589.17 1.1

D2602 14751.84 200.00 601.83 601.97 1.1 DG20 15600.00 300.00 590.80 590.90 1.1

D2603 14693.49 200.00 618.50 618.67 1.1 DG21 15700.00 300.00 592.60 592.80 1.1

D2701 14813.23 156.69 584.29 584.61 1.1 DG22 15800.00 300.00 593.41 593.62 1.2

D2702 14782.16 125.21 593.16 593.32 1.1 DG23 15900.00 300.00 594.22 594.44 1.0

D2703 14693.47 125.04 618.50 618.68 1.1 DG24 16000.00 300.00 595.03 595.14 1.0

D2801 14813.23 156.69 584.29 584.61 1.1 DG25 14900.00 400.00 584.11 584.27 1.0

D2802 14782.16 125.21 593.16 593.32 1.1 DG26 15000.00 400.00 584.92 585.08 1.1

D2803 14783.15 36.53 618.50 618.67 1.2 DG27 15100.00 400.00 585.73 585.87 1.1

D2901 14900.00 155.37 584.99 585.36 1.1 DG28 15200.00 400.00 586.54 586.69 1.1

D2902 14900.00 94.89 602.27 602.46 1.1 DG29 15300.00 400.00 587.34 587.46 1.1

D2903 14900.00 38.08 618.50 618.63 1.1 DG30 15400.00 400.00 588.15 588.32 1.1

D3001 15000.00 153.84 585.81 585.95 1.1 DG31 15500.00 400.00 588.96 589.12 1.1

D3002 15000.00 95.01 602.62 602.78 1.1 DG32 15600.00 400.00 590.77 590.89 1.1

D3003 15000.00 39.42 618.50 618.61 1.0 DG33 15700.00 400.00 592.58 592.71 1.1

D3101 15100.00 152.32 586.63 586.81 1.1 DG34 15800.00 400.00 593.38 593.57 1.1

D3102 15100.00 94.92 603.03 603.16 1.1 DG35 15900.00 400.00 594.19 594.38 1.1

D3103 15100.00 40.75 618.50 618.68 1.2 DG36 16000.00 400.00 595.00 595.25 1.2

D3201 15200.00 150.79 587.44 587.64 1.1 DG37 14900.00 500.00 584.70 584.87 1.1

D3202 15200.00 94.82 603.43 603.55 1.1 DG38 15000.00 500.00 585.51 585.65 1.1

D3203 15200.00 42.09 618.50 618.70 1.1 DG39 15100.00 500.00 586.32 586.43 1.1

D3301 15300.00 149.26 588.26 588.52 1.0 DG40 15200.00 500.00 587.13 587.31 1.1

D3302 15300.00 94.72 603.84 603.97 1.1 DG41 15300.00 500.00 587.93 588.11 1.2

D3303 15300.00 43.42 618.50 618.63 1.1 DG42 15400.00 500.00 588.74 588.89 1.1

D3401 15400.00 147.74 589.08 589.38 1.1 DG43 15500.00 500.00 589.55 589.73 1.1

D3402 15400.00 94.63 604.25 604.38 1.1 DG44 15600.00 500.00 591.36 591.49 1.1

D3403 15400.00 44.75 618.50 618.66 1.1 DG45 15700.00 500.00 593.17 593.34 1.1

D3501 15500.00 146.21 589.89 590.06 1.1 DG46 15800.00 500.00 593.97 594.11 1.1

D3502 15500.00 94.53 604.66 604.75 1.1 DG47 15900.00 500.00 594.78 594.94 1.2

D3503 15500.00 46.09 618.50 618.61 1.1 DG48 16000.00 500.00 595.59 595.85 1.0

D3601 15600.00 141.11 591.73 591.95 1.1 DG49 14900.00 600.00 584.27 584.45 1.1

D3602 15600.00 94.44 605.07 605.18 1.1 DG50 15000.00 600.00 585.08 585.24 1.1

D3603 15600.00 47.42 618.50 618.64 1.1 DG51 15100.00 600.00 585.89 586.06 1.1

D3701 15700.00 136.02 593.57 593.77 1.1 DG52 15200.00 600.00 586.70 586.86 1.2

D3702 15700.00 94.34 605.48 605.53 1.0 DG53 15300.00 600.00 587.50 587.67 1.2

D3703 15700.00 48.75 618.50 618.60 1.1 DG54 15400.00 600.00 588.31 588.47 1.1

D3801 15800.00 134.49 594.39 594.47 1.0 DG55 15500.00 600.00 589.12 589.30 1.1

D3802 15800.00 94.24 605.88 605.98 1.0 DG56 15600.00 600.00 590.93 591.09 1.1

D3803 15800.00 50.09 618.50 618.58 1.0 DG57 15700.00 600.00 592.73 592.90 1.1

D3901 15900.00 132.96 595.20 595.94 1.2 DG58 15800.00 600.00 593.54 593.66 1.1

D3902 15900.00 94.15 606.29 606.39 1.0 DG59 15900.00 600.00 594.35 594.45 1.0

D3903 15900.00 51.42 618.50 618.54 1.0 DG60 16000.00 600.00 595.16 595.52 1.1
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GN01 NE 16031.54 247.52 594.68 GN10 NW 15820.24 592.11 592.92 GN19 SE 15838.81 598.82 592.95 GN28 SW 15280.81 592.02 586.50 GN38 NE 15133.08 254.33 585.31 GN47 NW 14976.62 591.43 584.05

GN01 NW 16031.29 244.17 594.67 GN10 SE 15722.77 594.71 592.16 GN19 SW 15831.46 595.63 592.99 GN29 NE 15329.00 768.16 586.87 GN38 NW 15132.85 251.37 585.37 GN47 SE 14874.46 595.48 583.24

GN01 SE 15926.87 247.82 593.88 GN10 SW 15722.89 591.21 592.17 GN20 NE 15617.61 434.97 590.48 GN29 NW 15329.37 764.66 586.88 GN38 SE 15060.30 254.72 584.76 GN47 SW 14913.11 591.69 583.51

GN01 SW 15927.72 244.24 593.84 GN11 NE 15724.17 594.85 592.15 GN20 NW 15617.55 431.59 590.41 GN29 SE 15275.78 767.33 586.47 GN38 SW 15060.61 251.69 584.86 GN48 NE 14973.19 760.40 584.08

GN02 NE 15928.44 248.25 593.86 GN11 NW 15724.23 591.29 592.13 GN20 SE 15510.69 434.63 588.58 GN29 SW 15275.65 763.68 586.43 GN39 NE 15155.35 434.02 585.54 GN48 NW 14972.78 757.35 583.97

GN02 NW 15928.47 244.45 593.89 GN11 SE 15629.65 595.03 590.66 GN20 SW 15511.01 431.12 588.61 GN30 NE 15413.16 250.66 587.69 GN39 NW 15155.43 430.31 585.54 GN48 SE 14870.34 757.20 583.11

GN02 SE 15826.47 249.75 593.09 GN11 SW 15629.87 591.23 590.77 GN21 NE 15633.12 773.95 590.75 GN30 NW 15413.20 247.14 587.73 GN39 SE 15083.15 434.97 584.96 GN48 SW 14870.84 753.85 583.10

GN02 SW 15826.90 245.83 593.03 GN12 NE 15632.28 595.03 590.67 GN21 NW 15633.24 770.09 590.87 GN30 SE 15303.26 252.85 586.68 GN39 SW 15082.88 431.25 584.93 GN49 NE 14960.65 255.51 584.07

GN03 NE 15827.58 249.31 593.11 GN12 NW 15632.86 591.56 590.85 GN21 SE 15526.36 770.62 588.81 GN30 SW 15303.99 249.39 586.72 GN40 NE 15149.50 595.99 585.39 GN49 NW 14960.75 251.85 584.15

GN03 NW 15827.56 245.97 593.11 GN12 SE 15451.68 596.23 587.71 GN21 SW 15526.55 766.84 588.94 GN31 NE 15304.78 252.93 586.65 GN40 NW 15149.77 592.33 585.44 GN49 SE 14858.52 256.02 583.11

GN03 SE 15724.79 247.49 592.19 GN12 SW 15451.35 592.15 587.70 GN22 NE 15528.76 770.34 588.89 GN31 NW 15305.07 249.40 586.69 GN40 SE 15077.26 595.93 584.91 GN49 SW 14858.47 252.52 583.12

GN03 SW 15725.54 244.14 592.19 GN13 NE 15605.74 593.03 590.43 GN22 NW 15528.77 767.03 589.01 GN31 SE 15283.42 252.82 586.67 GN40 SW 15077.23 592.28 584.92 GN50 NE 14913.55 594.10 583.52

GN04 NE 15726.76 247.64 592.22 GN13 NW 15599.46 590.51 590.32 GN22 SE 15422.07 769.78 587.75 GN31 SW 15283.58 249.45 586.64 GN41 NE 15145.81 763.07 585.41 GN50 NW 14913.90 590.98 583.55

GN04 NW 15726.53 244.25 592.23 GN13 SE 15583.49 594.48 589.98 GN22 SW 15421.99 766.33 587.66 GN32 NE 15284.07 252.89 586.68 GN41 NW 15145.86 759.40 585.44 GN50 SE 14845.55 666.01 582.57

GN04 SE 15624.04 250.74 590.71 GN13 SW 15583.20 591.39 590.09 GN23 NW 15453.29 592.84 587.86 GN32 NW 15284.26 249.47 586.72 GN41 SE 15073.33 762.40 584.84 GN50 SW 14843.33 663.46 582.50

GN04 SW 15623.67 247.37 590.64 GN14 NE 15624.25 250.96 590.79 GN23 NE 15453.28 596.50 587.92 GN32 SE 15264.76 253.73 586.42 GN41 SW 15073.46 758.79 584.83 GN51 NE 14914.55 435.80 583.49

GN05 NE 16027.25 435.11 594.51 GN14 NW 15624.41 247.74 590.72 GN24 NW 15422.97 765.40 587.78 GN32 SW 15264.61 250.34 586.47 GN42 NE 15084.07 434.86 585.04 GN51 NW 14916.84 433.09 583.51

GN05 NW 16028.07 431.72 594.59 GN14 SE 15517.29 251.54 588.81 GN24 NE 15423.07 769.15 587.83 GN33 NE 15325.03 433.92 586.83 GN42 NW 15084.09 431.10 584.95 GN51 SE 14845.94 364.15 582.68

GN05 SE 15922.82 435.53 593.71 GN14 SW 15517.13 248.02 588.93 GN24 SE 15327.62 767.72 587.11 GN33 NW 15325.35 430.48 586.84 GN42 SE 14980.63 433.68 583.98 GN51 SW 14848.57 362.28 582.60

GN05 SW 15922.46 432.03 593.76 GN15 NE 16023.98 780.10 594.76 GN24 SW 15327.97 764.02 586.94 GN33 SE 15285.46 433.71 586.42 GN42 SW 14980.73 430.12 583.92 GN52 NE 14846.05 365.22 582.69

GN06 NE 15923.21 435.36 593.79 GN15 NW 16023.87 776.59 594.74 GN23 SE 15346.02 595.83 587.31 GN33 SW 15285.75 430.05 586.39 GN43 NE 15079.59 595.77 585.00 GN52 NW 14848.49 362.29 582.62

GN06 NW 15923.77 432.01 593.83 GN15 SE 15924.36 778.84 593.99 GN23 SW 15345.82 592.13 587.31 GN34 NE 15281.57 595.92 586.47 GN43 NW 15079.33 592.38 584.97 GN52 SE 14835.80 356.67 582.13

GN06 SE 15819.28 433.87 592.79 GN15 SW 15924.38 775.56 594.00 GN25 NW 15518.48 247.99 588.99 GN34 NW 15281.56 592.20 586.49 GN43 SE 14975.70 595.52 584.02 GN52 SW 14838.16 353.78 581.88

GN06 SW 15819.45 430.55 592.82 GN16 NE 15927.03 779.12 594.02 GN25 NE 15518.60 251.22 588.81 GN34 SE 15147.45 595.83 585.37 GN43 SW 14976.07 591.83 584.02 GN53 NE 14864.21 256.21 583.19

GN07 NE 15820.73 433.82 592.78 GN16 NW 15927.24 775.19 594.00 GN25 SW 15410.27 247.61 587.78 GN34 SW 15147.56 592.50 585.43 GN44 NE 15075.20 762.40 584.95 GN53 NW 14864.37 252.71 583.22

GN07 NW 15820.49 430.32 592.79 GN16 SE 15827.80 777.22 592.97 GN25 SE 15409.83 251.05 587.63 GN35 NE 15286.92 433.49 586.51 GN44 NW 15075.46 758.98 584.88 GN53 SE 14827.98 257.35 581.68

GN07 SE 15717.44 433.09 591.93 GN16 SW 15827.73 773.53 593.04 GN26 NW 15512.37 429.11 588.64 GN35 NW 15287.52 430.21 586.48 GN44 SE 14972.05 760.53 584.06 GN53 SW 14827.72 253.34 581.66

GN07 SW 15717.99 429.43 591.88 GN17 NE 15830.61 777.06 593.00 GN26 NE 15512.63 432.65 588.59 GN35 SE 15153.79 434.44 585.52 GN44 SW 14971.75 757.08 583.97 GN54 NE 14871.73 757.18 583.27

GN08 NE 15718.42 433.40 591.89 GN17 NW 15830.44 773.72 593.10 GN26 SE 15416.67 434.44 587.53 GN35 SW 15153.69 430.90 585.54 GN45 NE 15062.01 254.22 584.77 GN54 NW 14871.46 753.51 583.22

GN08 NW 15719.69 429.72 591.92 GN17 SE 15730.92 775.62 592.32 GN26 SW 15416.87 431.04 587.52 GN36 NE 15277.72 766.98 586.58 GN45 NW 15061.72 251.14 584.87 GN54 SE 14828.12 756.99 581.83

GN08 SE 15615.94 434.80 590.33 GN17 SW 15731.18 772.17 592.22 GN27 NE 15417.98 434.48 587.68 GN36 NW 15277.69 763.85 586.54 GN45 SE 14958.41 255.32 584.01 GN54 SW 14828.60 753.59 582.03

GN08 SW 15615.87 431.37 590.35 GN18 NE 15731.53 775.87 592.31 GN27 NW 15417.81 431.10 587.66 GN36 SE 15143.59 762.46 585.40 GN45 SW 14958.62 252.09 584.07 GN55 NE 14849.01 663.25 582.55

GN09 NE 16025.28 596.65 594.63 GN18 NW 15731.95 772.39 592.28 GN27 SE 15324.00 433.85 586.82 GN36 SW 15144.03 759.10 585.42 GN46 NE 14981.65 434.40 584.02 GN55 NW 14846.64 660.64 582.64

GN09 NW 16025.35 593.25 594.70 GN18 SE 15631.43 773.88 590.69 GN27 SW 15324.22 430.17 586.74 GN37 NE 15266.60 253.18 586.50 GN46 NW 14981.93 430.81 583.98 GN55 SE 14837.45 673.29 581.61

GN09 SE 15818.43 595.37 592.90 GN18 SW 15631.16 770.26 590.80 GN28 NE 15348.32 595.83 587.17 GN37 NW 15266.46 249.73 586.57 GN46 SE 14879.21 434.56 583.30 GN55 SW 14835.22 670.81 581.88

GN09 SW 15818.32 592.16 592.92 GN19 NE 16025.38 598.28 594.62 GN28 NW 15348.50 592.19 587.14 GN37 SE 15132.02 254.75 585.29 GN46 SW 14878.92 431.17 583.25

GN10 NE 15819.80 595.64 592.86 GN19 NW 16024.98 595.88 594.71 GN28 SE 15280.49 595.53 586.49 GN37 SW 15132.27 251.11 585.32 GN47 NE 14976.68 595.20 584.09



NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD NORTHING EASTING DESIGN RECORD

C0101 16093.72 600.00 596.91 597.36 1.0 C3002 15000.00 67.45 611.53 611.75 1.1 CG15 15100.00 300.00 586.76 587.03 1.1

C0102 16144.88 600.00 611.53 611.82 1.1 C3003 15000.00 62.45 614.00 614.23 2.1 CG16 15200.00 300.00 587.57 587.86 1.1

C0103 16149.88 600.00 614.00 614.30 2.1 C3004 15000.00 46.70 618.50 618.78 2.2 CG17 15300.00 300.00 588.37 588.67 1.1

C0104 16165.63 600.00 618.50 618.74 2.1 C3101 15100.00 152.46 587.63 587.91 1.1 CG18 15400.00 300.00 589.18 589.41 1.1

C0201 16092.72 700.00 596.62 597.10 1.1 C3102 15100.00 68.79 611.53 611.81 1.1 CG19 15500.00 300.00 589.99 590.25 1.1

C0202 16144.91 700.00 611.53 611.82 1.1 C3103 15100.00 63.79 614.00 614.25 2.1 CG20 15600.00 300.00 591.80 592.04 1.1

C0203 16149.91 700.00 614.00 614.24 2.0 C3104 15100.00 48.03 618.50 618.77 2.1 CG21 15700.00 300.00 593.60 593.86 1.1

C0204 16165.66 700.00 618.50 618.74 2.0 C3201 15200.00 150.93 588.44 588.66 1.0 CG22 15800.00 300.00 594.41 594.67 1.0

C0301 16094.87 800.00 597.23 597.82 1.1 C3202 15200.00 70.12 611.53 611.81 1.1 CG23 15900.00 300.00 595.22 595.45 1.0

C0302 16144.94 800.00 611.53 611.75 1.0 C3203 15200.00 65.12 614.00 614.23 2.0 CG24 16000.00 300.00 596.03 596.27 1.1

C0303 16149.94 800.00 614.00 614.29 2.1 C3204 15200.00 49.37 618.50 618.71 2.0 CG25 14900.00 400.00 585.11 585.36 1.1

C0304 16165.69 800.00 618.50 618.78 2.1 C3301 15300.00 149.41 589.26 589.61 1.1 CG26 15000.00 400.00 585.92 586.15 1.1

C0401 16096.68 884.70 597.74 598.24 1.1 C3302 15300.00 71.45 611.53 611.77 1.1 CG27 15100.00 400.00 586.73 587.01 1.1

C0402 16144.96 884.71 611.53 611.79 1.2 C3303 15300.00 66.45 614.00 614.25 2.1 CG28 15200.00 400.00 587.54 587.78 1.1

C0403 16149.96 884.70 614.00 614.23 2.1 C3304 15300.00 50.70 618.50 618.74 2.1 CG29 15300.00 400.00 588.34 588.58 1.1

C0404 16165.72 884.69 618.50 618.74 2.1 C3401 15400.00 147.88 590.08 590.46 1.1 CG30 15400.00 400.00 589.15 589.40 1.1

C0501 16084.47 896.68 597.71 598.41 1.1 C3402 15400.00 72.79 611.53 611.79 1.1 CG31 15500.00 400.00 589.96 590.20 1.1

C0502 16083.93 945.11 611.56 611.85 1.2 C3403 15400.00 67.79 614.00 614.22 2.1 CG32 15600.00 400.00 591.77 592.03 1.1

C0503 16083.88 950.06 614.00 614.25 2.1 C3404 15400.00 52.03 618.50 618.66 2.0 CG33 15700.00 400.00 593.58 593.74 1.0

C0504 16083.70 965.81 618.50 618.69 2.0 C3501 15500.00 146.36 590.89 591.14 1.1 CG34 15800.00 400.00 594.38 594.62 1.0

C0601 16000.00 893.29 597.01 597.27 1.1 C3502 15500.00 74.12 611.53 611.77 1.1 CG35 15900.00 400.00 595.19 595.41 1.0

C0602 16000.00 944.12 611.53 611.82 1.2 C3503 15500.00 69.12 614.00 614.24 2.1 CG36 16000.00 400.00 596.00 596.27 1.0

C0603 16000.00 949.12 614.00 614.24 2.1 C3504 15500.00 53.37 618.50 618.62 2.0 CG37 14900.00 500.00 585.70 586.00 1.1

C0604 16000.00 964.87 618.50 618.72 2.1 C3601 15600.00 141.26 592.73 592.98 1.0 CG38 15000.00 500.00 586.51 586.75 1.1

C0701 15900.00 889.27 596.18 596.47 1.1 C3602 15600.00 75.45 611.53 611.78 1.1 CG39 15100.00 500.00 587.32 587.59 1.2

C0702 15900.00 943.00 611.53 611.82 1.2 C3603 15600.00 70.45 614.00 614.25 2.1 CG40 15200.00 500.00 588.13 588.34 1.0

C0703 15900.00 948.01 614.00 614.29 2.2 C3604 15600.00 54.70 618.50 618.68 2.0 CG41 15300.00 500.00 588.93 589.21 1.1

C0704 15900.00 963.76 618.50 618.70 2.1 C3701 15700.00 136.16 594.57 594.81 1.0 CG42 15400.00 500.00 589.74 590.01 1.1

C0801 15800.00 885.24 595.35 595.60 1.0 C3702 15700.00 76.79 611.53 611.77 1.2 CG43 15500.00 500.00 590.55 590.81 1.1

C0802 15800.00 941.89 611.53 611.80 1.1 C3703 15700.00 71.79 614.00 614.27 2.2 CG44 15600.00 500.00 592.36 592.65 1.2.

C0803 15800.00 946.89 614.00 614.26 2.1 C3704 15700.00 56.03 618.50 618.61 2.0 CG45 15700.00 500.00 594.17 594.43 1.1

C0804 15800.00 962.64 618.50 618.78 2.2 C3801 15800.00 134.63 595.39 595.65 1.2 CG46 15800.00 500.00 594.97 595.22 1.1

C0901 15700.00 881.21 594.52 594.81 1.1 C3802 15800.00 78.12 611.53 611.80 1.2 CG47 15900.00 500.00 595.78 595.97 1.0

C0902 15700.00 940.77 611.53 611.82 1.2 C3803 15800.00 73.12 614.00 614.26 2.2 CG48 16000.00 500.00 596.59 596.89 1.0

C0903 15700.00 945.77 614.00 614.26 2.1 C3804 15800.00 57.37 618.50 618.61 2.0 CG49 14900.00 600.00 585.27 585.53 1.1

C0904 15700.00 961.53 618.50 618.80 2.2 C3901 15900.00 133.11 596.20 596.94 1.0 CG50 15000.00 600.00 586.08 586.34 1.1

C1001 15600.00 873.61 592.66 592.94 1.1 C3902 15900.00 79.45 611.53 611.81 1.2 CG51 15100.00 600.00 586.89 587.16 1.1

C1002 15600.00 939.66 611.53 611.76 1.1 C3903 15900.00 74.45 614.00 614.25 2.2 CG52 15200.00 600.00 587.70 587.97 1.1

C1003 15600.00 944.66 614.00 614.25 2.1 C3904 15900.00 58.70 618.50 618.67 2.1 CG53 15300.00 600.00 588.50 588.78 1.1

C1004 15600.00 960.41 618.50 618.73 2.0 C4001 16000.00 131.58 597.02 597.43 1.0 CG54 15400.00 600.00 589.31 589.59 1.1

C1101 15500.00 866.01 590.81 591.07 1.1 C4002 16000.00 80.79 611.53 611.83 1.2 CG55 15500.00 600.00 590.12 590.35 1.0

C1102 15500.00 938.54 611.53 611.82 1.2 C4003 16000.00 75.79 614.00 614.30 2.2 CG56 15600.00 600.00 591.93 592.23 1.0

C1103 15500.00 943.54 614.00 614.26 2.2 C4004 16000.00 60.03 618.50 618.71 2.1 CG57 15700.00 600.00 593.73 593.98 1.1

C1104 15500.00 959.29 618.50 618.78 2.3 C4101 16084.54 130.31 597.71 598.14 1.0 CG58 15800.00 600.00 594.54 594.82 1.2

C1201 15400.00 861.99 589.98 590.25 1.1 C4102 16085.19 81.93 611.53 611.80 1.1 CG59 15900.00 600.00 595.35 595.59 1.1

C1202 15400.00 937.42 611.53 611.82 1.2 C4103 16085.25 76.93 614.00 614.24 2.1 CG60 16000.00 600.00 596.16 596.52 1.0

C1203 15400.00 942.42 614.00 614.29 2.2 C4104 16085.46 61.17 618.50 618.76 2.1 CG61 14900.00 700.00 584.99 585.21 1.1

C1204 15400.00 958.18 618.50 618.73 2.2 C4201 16096.44 142.27 597.74 598.33 1.0 CG62 15000.00 700.00 585.79 585.98 1.0

C1301 15300.00 857.96 589.15 589.38 1.1 C4202 16144.74 142.26 611.53 611.83 1.1 CG63 15100.00 700.00 586.60 586.86 1.1

C1302 15300.00 936.31 611.53 611.79 1.1 C4203 16149.74 142.26 614.00 614.26 2.0 CG64 15200.00 700.00 587.41 587.68 1.1

C1303 15300.00 941.31 614.00 614.23 2.1 C4204 16165.49 142.25 618.50 618.81 2.0 CG65 15300.00 700.00 588.22 588.48 1.1

C1304 15300.00 957.06 618.50 618.75 2.1 C4301 16095.25 200.00 597.39 597.91 1.1 CG66 15400.00 700.00 589.02 589.30 1.1

C1401 15200.00 853.93 588.32 588.57 1.1 C4302 16144.76 200.00 611.53 611.78 1.0 CG67 15500.00 700.00 589.83 590.12 1.1

C1402 15200.00 935.19 611.53 611.82 1.2 C4303 16149.76 200.00 614.00 614.26 2.0 CG68 15600.00 700.00 591.64 591.85 1.1

C1403 15200.00 940.19 614.00 614.25 2.1 C4304 16165.51 200.00 618.50 618.77 2.1 CG69 15700.00 700.00 593.45 593.72 1.1

C1404 15200.00 955.94 618.50 618.76 2.2 C4401 16093.16 300.00 596.78 597.28 1.1 CG70 15800.00 700.00 594.26 594.52 1.1

C1501 15100.00 849.91 587.48 587.77 1.2 C4402 16144.79 300.00 611.53 611.80 1.0 CG71 15900.00 700.00 595.06 595.32 1.1

C1502 15100.00 934.07 611.53 611.81 1.1 C4403 16149.79 300.00 614.00 614.21 2.0 CG72 16000.00 700.00 595.87 596.17 1.1

C1503 15100.00 939.07 614.00 614.27 2.2 C4404 16165.54 300.00 618.50 618.79 2.1 CG73 14900.00 800.00 585.57 585.81 1.1

C1504 15100.00 954.83 618.50 618.78 2.2 C4501 16093.09 400.00 596.75 597.07 1.0 CG74 15000.00 800.00 586.38 586.66 1.1

C1601 15000.00 845.88 586.65 586.96 1.2 C4502 16144.82 400.00 611.53 611.79 1.1 CG75 15100.00 800.00 587.19 587.44 1.1

C1602 15000.00 932.96 611.53 611.81 1.1 C4503 16149.82 400.00 614.00 614.25 2.0 CG76 15200.00 800.00 588.00 588.27 1.2

C1603 15000.00 937.96 614.00 614.26 2.1 C4504 16165.57 400.00 618.50 618.78 2.0 CG77 15300.00 800.00 588.81 589.10 1.1

C1604 15000.00 953.71 618.50 618.72 2.1 C4601 16095.24 500.00 597.36 597.71 1.1 CG78 15400.00 800.00 589.61 589.80 1.1

C1701 14900.00 841.85 585.82 586.02 1.0 C4602 16144.85 500.00 611.53 611.80 1.1 CG79 15500.00 800.00 590.42 590.72 1.1

C1702 14900.00 931.84 611.53 611.82 1.1 C4603 16149.85 500.00 614.00 614.22 2.0 CG80 15600.00 800.00 592.23 592.52 1.1

C1703 14900.00 936.84 614.00 614.29 2.1 C4604 16165.60 500.00 618.50 618.76 2.1 CG81 15700.00 800.00 594.04 594.31 1.1

C1704 14900.00 952.60 618.50 618.71 2.0 CB01 14900.00 352.42 584.83 585.07 1.2 CG82 15800.00 800.00 594.84 595.06 1.0

C1801 14814.14 838.40 585.11 585.38 0.9 CB02 15000.00 352.42 585.64 585.91 1.1 CG83 15900.00 800.00 595.65 595.88 1.0

C1802 14781.51 930.52 611.53 611.79 1.1 CB03 15100.00 352.42 586.45 586.72 1.1 CG84 16000.00 800.00 596.46 596.87 1.1

C1803 14781.45 935.52 614.00 614.20 2.1 CB04 15200.00 352.42 587.26 587.53 1.2

C1804 14781.24 951.27 618.50 618.77 2.2 CB05 15300.00 352.42 588.06 588.29 1.1

C1901 14814.14 838.40 585.11 585.40 0.9 CB06 15400.00 352.42 588.87 589.10 1.1

C1902 14721.66 870.00 611.53 611.75 1.1 CB07 15500.00 352.42 589.68 589.97 1.1

C1903 14716.66 870.01 614.00 614.25 2.1 CB08 15600.00 352.42 591.49 591.72 1.1

C1904 14700.91 870.05 618.50 618.76 2.1 CB09 15700.00 352.42 593.30 593.51 1.2

C2001 14814.90 800.00 584.89 585.18 1.1 CB10 15800.00 352.42 594.10 594.35 1.1

C2002 14721.64 800.00 611.53 611.82 1.1 CB11 15900.00 352.42 594.91 595.17 1.1

C2003 14716.64 800.00 614.00 614.25 2.1 CB12 16000.00 352.42 595.72 596.00 1.1

C2004 14700.89 800.00 618.50 618.71 2.1 CB13 14900.00 513.35 585.78 586.01 1.1

C2101 14816.88 700.00 584.31 584.59 1.0 CB14 15000.00 513.35 586.59 586.80 1.0

C2102 14721.62 700.00 611.53 611.80 1.1 CB15 15100.00 513.35 587.40 587.68 1.1

C2103 14716.62 700.00 614.00 614.21 2.1 CB16 15200.00 513.35 588.21 588.46 1.1

C2104 14700.87 700.00 618.50 618.72 2.0 CB17 15300.00 513.35 589.01 589.30 1.1

C2201 14815.89 600.00 584.59 584.83 1.0 CB18 15400.00 513.35 589.82 589.99 1.0

C2202 14721.60 600.00 611.53 611.81 1.2 CB19 15500.00 513.35 590.63 590.92 1.1

C2203 14716.60 600.00 614.00 614.20 2.1 CB20 15600.00 513.35 592.44 592.65 1.0

C2204 14700.85 600.00 618.50 618.70 2.2 CB21 15700.00 513.35 594.24 594.54 1.1

C2301 14814.43 500.00 585.00 585.22 1.0 CB22 15800.00 513.35 595.05 595.28 1.1

C2302 14721.58 500.00 611.53 611.81 1.1 CB23 15900.00 513.35 595.86 596.16 1.2

C2303 14716.58 500.00 614.00 614.29 2.2 CB24 16000.00 513.35 596.67 596.84 1.0

C2304 14700.83 500.00 618.50 618.76 2.1 CB25 14900.00 674.29 584.83 585.12 1.1

C2401 14816.38 400.00 584.44 584.96 1.1 CB26 15000.00 674.29 585.64 585.88 1.1

C2402 14721.56 400.00 611.53 611.77 1.1 CB27 15100.00 674.29 586.45 586.73 1.1

C2403 14716.56 400.00 614.00 614.23 2.1 CB28 15200.00 674.29 587.26 587.43 1.0

C2404 14700.81 400.00 618.50 618.71 2.1 CB29 15300.00 674.29 588.07 588.35 1.1

C2501 14816.27 300.00 584.47 584.76 1.1 CB30 15400.00 674.29 588.87 589.18 1.1

C2502 14721.54 300.00 611.53 611.78 1.2 CB31 15500.00 674.29 589.68 589.93 1.1

C2503 14716.54 300.00 614.00 614.23 2.1 CB32 15600.00 674.29 591.49 591.74 1.1

C2504 14700.79 300.00 618.50 618.74 2.2 CB33 15700.00 674.29 593.30 593.51 1.1

C2601 14814.24 200.00 585.04 585.25 1.0 CB34 15800.00 674.29 594.10 594.32 1.1

C2602 14721.52 200.00 611.53 611.78 1.1 CB35 15900.00 674.29 594.91 595.15 1.1

C2603 14716.52 200.00 614.00 614.25 2.1 CB36 16000.00 674.29 595.72 596.01 1.0

C2604 14700.77 200.00 618.50 618.72 2.1 CG01 14900.00 200.00 585.73 585.97 1.1

C2701 14813.37 156.83 585.29 585.66 1.0 CG02 15000.00 200.00 586.54 586.80 1.1

C2702 14721.50 125.09 611.53 611.75 1.1 CG03 15100.00 200.00 587.35 587.59 1.1

C2703 14716.50 125.09 614.00 614.24 2.1 CG04 15200.00 200.00 588.15 588.45 1.1

C2704 14700.75 125.05 618.50 618.70 2.1 CG05 15300.00 200.00 588.96 589.15 1.0

C2801 14813.37 156.83 585.29 585.68 1.0 CG06 15400.00 200.00 589.77 590.03 1.1

C2802 14782.84 64.56 611.53 611.79 1.1 CG07 15500.00 200.00 590.58 590.79 1.0

C2803 14782.89 59.56 614.00 614.21 2.0 CG08 15600.00 200.00 592.39 592.62 1.0

C2804 14783.07 43.81 618.50 618.68 2.0 CG09 15700.00 200.00 594.19 594.49 1.2

C2901 14900.00 155.51 585.99 586.42 1.1 CG10 15800.00 200.00 595.00 595.25 1.1

C2902 14900.00 66.12 611.53 611.82 1.2 CG11 15900.00 200.00 595.81 596.13 1.1

C2903 14900.00 61.12 614.00 614.23 2.1 CG12 16000.00 200.00 596.62 596.82 1.1

C2904 14900.00 45.37 618.50 618.74 2.1 CG13 14900.00 300.00 585.14 585.35 1.1

C3001 15000.00 153.98 586.81 587.08 1.1 CG14 15000.00 300.00 585.95 586.21 1.1

CONTROL POINT 

NUMBER

GRID COORDINATES TOP OF CUSHION DIRT ELEVATION TOP OF CUSHION DIRT ELEVATIONCUSHION 

DIRT 

CUSHION 

DIRT 

CONTROL 

POINT NUMBER

GRID COORDINATES CUSHION 

DIRT 

CONTROL 

POINT NUMBER

GRID COORDINATES TOP OF CUSHION DIRT ELEVATION









POINT 

NUMBER DESCRIPTION NORTHING EASTING

ELEVATION 

OR INVERT

1 DITCH TOP OF BANK 14,541.49    973.94 614.00

2 CENTERLINE OF  DITCH 14,566.49    975.25 612.00

3 DITCH TOP OF BANK 14,591.49    976.56 617.00

4 DITCH TOP OF BANK 14,541.55    808.45 615.00

5 CENTERLINE OF  DITCH 14,566.54    828.46 613.00

6 DITCH TOP OF BANK 14,591.55    808.47 617.00

7 PWTC TOP OF BANK 14,521.55    798.85 615.00

8 PWTC TOP OF BANK 14,685.65    790.09 620.00

9 PWTC BOTTOM 14,500.57    780.02 609.00

10 PWTC BOTTOM 14,673.64    770.09 614.00

11 PWTC BOTTOM 14,712.97    770.10 614.00

12 PWTC BOTTOM 14,500.57    744.02 609.00

13 PWTC BOTTOM 14,673.64    754.09 614.00

14 PWTC BOTTOM 14,712.96    754.10 614.00

15 PWTC TOP OF BANK 14,521.58    725.21 615.00

16 PWTC TOP OF BANK 14,685.63    734.09 620.00

17 DITCH TOP OF BANK 14,541.59    715.67 615.00

18 DITCH TOP OF BANK 14,591.59    715.69 617.00

19 CENTERLINE OF  DITCH 14,566.59    695.68 614.00

20 CENTERLINE OF  DITCH 14,566.78    193.68 609.00

21 CENTERLINE OF  DITCH 14,610.57    164.41 610.00

22 DITCH TOP OF BANK 14,591.78    207.04 614.00

23 DITCH TOP OF BANK 14,665.51    157.75 620.00

24 CENTERLINE OF  CULVERT 14,564.00    189.52 609.00

25 CENTERLINE OF  DITCH/CULVERT 14,536.22    147.95 608.90

26 CENTERLINE OF  DITCH/CULVERT 14,536.22    51.05 602.50

27 CENTERLINE OF  CULVERT 14,536.22    1.05 602.30

GRADING TABLE

NOTE: PWTC = PROCESS WATER TRANSFER CHANNEL

MSI Point # Northing Easting Elevation Description

1000 14100.74 700.04 591.36 Ground Shots

1001 14099.41 599.83 591.43 Ground Shots

1002 14100.42 499.95 591.37 Ground Shots

1003 14200.21 400.84 591.46 Ground Shots

1004 14200.15 500.40 591.44 Ground Shots

1005 14200.25 600.17 591.32 Ground Shots

1006 14200.13 700.48 591.37 Ground Shots

1007 14199.96 800.12 591.37 Ground Shots

1008 14300.07 400.22 591.35 Ground Shots

1009 14300.09 500.03 591.42 Ground Shots

1010 14300.35 600.26 591.38 Ground Shots

1011 14300.50 700.16 591.28 Ground Shots

1012 14300.38 800.52 591.29 Ground Shots

1013 14399.88 800.35 591.12 Ground Shots

1014 14399.44 700.01 591.11 Ground Shots

1015 14400.08 600.86 591.27 Ground Shots

1016 14400.18 499.76 591.34 Ground Shots

1017 14400.45 400.29 591.27 Ground Shots

1018 14400.69 300.41 591.32 Ground Shots

RECYCLE POND FLOOR 

MSI Point # Northing Easting Elevation Description

1769 14422.17 982.40 611.29 Rip Rap on East Side of Recycle Pond

1770 14427.02 984.59 610.52 Rip Rap on East Side of Recycle Pond

1771 14430.36 989.83 608.88 Rip Rap on East Side of Recycle Pond

1772 14432.03 1015.20 608.36 Rip Rap on East Side of Recycle Pond

1773 14431.18 1047.41 608.55 Rip Rap on East Side of Recycle Pond

1774 14427.45 1052.72 608.16 Rip Rap on East Side of Recycle Pond

1775 14421.32 1053.51 607.31 Rip Rap on East Side of Recycle Pond

1776 14400.73 1055.20 606.84 Rip Rap on East Side of Recycle Pond

1777 14386.92 1054.20 606.77 Rip Rap on East Side of Recycle Pond

1778 14366.37 1055.03 606.98 Rip Rap on East Side of Recycle Pond

1779 14360.65 1053.26 607.40 Rip Rap on East Side of Recycle Pond

1780 14358.63 1048.06 607.50 Rip Rap on East Side of Recycle Pond

1781 14360.07 1026.13 607.58 Rip Rap on East Side of Recycle Pond

1782 14359.65 994.67 608.39 Rip Rap on East Side of Recycle Pond

1783 14362.37 986.72 610.02 Rip Rap on East Side of Recycle Pond

1784 14368.38 984.63 612.05 Rip Rap on East Side of Recycle Pond

1785 14380.99 986.87 612.84 Rip Rap on East Side of Recycle Pond

1786 14399.60 985.15 612.35 Rip Rap on East Side of Recycle Pond

1787 14414.24 983.51 612.03 Rip Rap on East Side of Recycle Pond

1788 14415.94 998.53 606.13 Rip Rap on East Side of Recycle Pond

1789 14418.24 1005.29 605.26 6 Rip Rap on East Side of Recycle Pond

1790 14421.06 1035.21 605.87 7 Rip Rap on East Side of Recycle Pond

1791 14393.50 1039.36 606.01 1 Rip Rap on East Side of Recycle Pond

1792 14368.46 1041.52 606.00 0 Rip Rap on East Side of Recycle Pond

1793 14366.03 1037.17 605.85 5 Rip Rap on East Side of Recycle Pond

1794 14369.22 1003.98 605.60 0 Rip Rap on East Side of Recycle Pond

1795 14374.94 1000.64 605.47 7 Rip Rap on East Side of Recycle Pond

1796 14395.68 998.82 605.60 Rip Rap on East Side of Recycle Pond

1797 14410.95 998.37 605.75 Rip Rap on East Side of Recycle Pond

EMERGENCY SPILLWAY - RIPRAP

MSI Point # Northing Easting Elevation Description

1056 14407.33 930.65 610.05 Large Culvert West Invert

1057 14399.12 930.60 609.96 Large Culvert West Invert

1058 14391.27 930.45 610.09 Large Culvert West Invert

1059 14383.18 930.22 609.94 Large Culvert West Invert

1340 14407.51 996.09 610.68 Top of Pipe: East end of Culvert

1341 14399.43 996.06 610.64 Top of Pipe: East end of Culvert

1342 14391.41 995.97 610.72 Top of Pipe: East end of Culvert

1343 14383.60 995.95 610.73 Top of Pipe: East end of Culvert

EMERGENCY SPILLWAY - DISCHARGE PIPES



CONTROL 

POINT #
NORTHING EASTING ELEVATION

CONTROL 

POINT #
NORTHING EASTING ELEVATION

1 14664.70 672.79 620.00 10 14631.99 802.19 616.00

2 14664.70 694.79 620.00 11 14626.73 772.79 612.64

3 14652.84 729.65 616.00 12 14626.73 751.36 612.64

4 14648.73 752.64 613.28 13 14632.00 721.89 616.00

5 14648.73 771.52 613.28 14 14648.75 672.79 619.28

6 14652.83 794.46 616.00 15 14662.76 733.42 619.62

7 14664.73 829.46 620.00 16 14662.76 790.75 619.93

8 14664.73 851.37 620.00 17 14620.29 793.19 618.45

9 14648.75 851.37 619.34 18 14620.29 730.95 618.23



STATION
CLAY LAYER

ELEVATION

BORING PATH

ELEVATION

0+00 618.50 618.50

0+10 618.50 614.57

0+20 618.50 610.94

0+30 618.50 607.62

0+40 618.50 604.58

0+50 618.50 601.82

0+60 618.26 599.34

0+70 616.79 597.14

0+80 615.31 595.19

0+90 613.84 593.51

1+00 612.36 592.09

1+10 610.89 590.93

1+20 609.41 590.02

1+30 607.94 589.36

1+40 606.46 588.95

1+50 604.98 588.80

1+60 603.51 588.89

1+70 602.03 589.23

1+80 600.56 589.83

1+90 599.08 590.67

2+00 597.61 591.77

2+10 596.13 593.13

2+20 594.66 594.74



STATION
CLAY LAYER

ELEVATION

BORING PATH

ELEVATION

0+00 618.50 618.50

0+10 618.50 612.21

0+20 618.50 606.70

0+30 618.50 601.90

0+40 616.55 597.77

0+50 613.88 594.24

0+60 611.21 591.30

0+70 608.55 588.91

0+80 605.88 587.05

0+90 603.21 585.72

1+00 600.54 584.89

1+10 597.88 584.57

1+20 595.21 584.75

1+30 592.54 585.43

1+40 589.88 586.61



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

Appendix C: Duck Creek Power Station Boring and Piezometer Locations





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

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)

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



















































































































































































































































































































































































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

Appendix E: Operation and Maintenance Manual, Duck Creek Energy Center, Gypsum
Management Facility
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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 I 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.
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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
III, 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 lbs of SO2 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 FA1 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
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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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9. 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.

10. 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.

11. 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.

12. 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.

13. 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.

14. 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.

15. 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.

16. 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).

17. 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:

1. Completed operation and maintenance inspection checklists
2. Readings from all piezometers on the Gypsum Stack
3. Additional visual observations
4. A list of maintenance performed
5. A list of any unusual occurrences at the dam
6. A copy of the engineering inspection reports

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
III, LOW HAZARD POTENTIAL dams.  Class III 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 ........................ 60 lb/acre
Perennial Ryegrass .......... 20 lb/acre
Dawsons Red Fescue ....... 20 lb/acre
Scaldis Hard Fescue ........ 20 lb/acre
Fults Salt Grass ............... 60 lb/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.



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 3:1 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 Volume 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) 617.54 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 252.4 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 24.15 acre-ft
Peak Storage 135.79 acre-ft  Peak Storage 125.25 acre-ft
Peak WSEL (HEC-HMS) 612.99 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
level? (see section 4.8.2 of O&M)

Contact Engineering Manager and
notify Hanson Professional Services

Note the condition of the Piezometers on
the Gypsum Stack.  Any damage? Contact Engineering Manager

Deep Surface Cracks Contact Engineering Manager
Slump or Slide on the upstream or
downstream face Contact Engineering Manager

Erosion from runoff, wave action or
traffic Repair and stabilize

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 Repair and schedule engineer
inspection

Settlement or displacement of Gypsum
Stack siphon decant pipes or outlets Schedule engineer inspection

Settlement or displacement of Gypsum
Stack fixed decant pipes or outlets Schedule engineer inspection

Discharge from Gypsum Stack LD/LCRS
Drains?

Record discharge rate for each outlet
(time to fill bucket)

Discharge from Gypsum Stack Ring
Drains?

Record discharge rate for each outlet
(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 & IL50574

Permit Number DS2007125 Class of Dam III

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

IM - 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 regular 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  X    Overflow Spillway Structure 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)
(Continued)

 X Drop Inlet Structure        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)
(Continued)

 X Drop Inlet Structure        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)
(Continued)

 X Drop Inlet Structure        Overflow Spillway Structure Gated

ITEM CONDITION DEFICIENCIES RECOMMENDED REMEDIAL MEASURES &
SCHEDULE

Structural Cracks



RECYCLE POND - ENERGY DISSIPATOR

X  Principal Spillway            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.




