
Progress Energy,

HAR2&3 158 Attachment A
Date: 01-25-2007

Item Description: Site grading, Parking, Drainage and Access road

1. Clearing site (Item # 1 of Attachment A-1, Civil Quantities)

Clearing and grubbing site to prepare the site suitable for construction activity;
includes the removal of top l' soil and disposal of the same as directed,
removing the existing trees from the area and to make site suitable for
construction. It includes maintaining the exiting utilities lines if any and preserving
the important monuments existing in the area.

Design Approach:
Area measured from GA and topographic survey map using AutoCAD software.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Clearing and grubbing will be within top l' soil.
-Tree removal is anticipated in about 20% of the area.
-Acreage bases and the rates will be different for area having significant tree
removal and then without significant tree removal.

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Refer Figure-1

2. Calculation(s): None

3. References : None
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Progress Energy,

2&3 158 Attachment
-25-2007

Item Description: Railroad modifications

Railroad Spurs in plant area to Existing Track (Item # 10 of Attachment A-1, Civil
Quantities)

Supply and installation of railroad tracks in proper grade and elevation as shown
in drawing, including subgrade perpetration, installation of ballast, sub-ballast,
ties, track installation etc. Includes supply and installation of turnout and
switches as shown in design drawing. Includes supply and installation of railroad
slings, signals etc.

Design Approach I Basis for Estimate:
- Track length is measured from GA using AutoCAD.
- Switches is counted from layout shown in Figure-5

Design Inputs: Harris Site GA (DWG HAR-M-001)

Assumptions:
-Avg. 3' of compacted fill will be provided for laying tracks

Attachments: (As necessary)

1. Sketches : Figure- 5

2. Calculation(s): Table 24.1

3. References : None
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Table 24.1Project # 12076

Name: Shearon Harris Nuclear Power Plant, Carolina

Work: Estimation of Civil Quantities for Plant Roads. for New AP-1000 units

Railroad Quantitv Table

# Description Length (Ft.) Remarks

TR1 Unit-2 Turbine to New Line 11801----. _._-- . ._---
TR2 Unit-3 Turbine to New line 2260._.._----- ...._._-_ ..._._- --- ---.__._-- __0.__•__------- _. __.._------~---_._---_._--

TR3 Unit-2 Reactor side to New Line 670
f---- ------------------- . -- ..

TR4 Unit-3 Reactor side to New line 1640--
TR5 New line making loop to existing line 6140

Total Track Length 11890

Say 11900.

f-----
Switches &Turnout

- .

1 New Track to TR1
-

2 New Track to TR2

3 New Track to TR3
- f---.. . .

4 New Track to TR4
- --

5 Existing Track &TR4

6 New Loop Track to Existing Track

Total Switches &Turnout 6 Nos.

Note Ref. GA, DWG: HAR-M-001 and figure-5

Rail is assumed to be at grade level of 260

No earthwork is considered
The cost includes Earthwork, Ballast, Subballast, Slippers & Rails including supply &
installation ~

RFI-158 Attachment
-----''''--
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Progress Energy,

HAR2&3 158 Attachment A

Excavation (Item # 2 of Attachment A-1, Civil Quantities)

Excavation in soil and in rock for the area as shown on the drawing; Includes
excavation, on site disposal of excavated material as directed with all safety
precaution required during the excavation like preserving monuments and
maintaining required existing utility lines if any.

(a) Excavation in soil

(b) Excavation in Rock includes the excavation, on site disposal of excavated
material as directed.

Design Approach:
Area measured for major contours using AutoCAD software. Average depth of
excavation is computed for each area within major contours and volume of
excavation is computed by multiplying area with avg. depth of cutting. For the
side slopes the avg. height is computed for different segments. Cross sectional
area is computed for that height and multiplied with segment length to compute
the volume of excavation.

Design Inputs: ( Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Entire area will be graded to EL 260' except area labeled A2 in Figure-1
- Area labeled A2 will be graded to EI 268'
-Side slopes for cutting will be 2H: 1V
- Rock is anticipated about 15' below grade elevation.

(Note: Assumed on basis of preliminary information provided by CH2MHILL)

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches: Figure-1

2. Calculation(s): Table 23.1 and Table-23.2

3. References: None
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Progress Energy,

2&3 158 Attachment
Date: 01-25-2007

3. Compacted Fill for the area (Item # 3 of Attachment A-1, Civil
Quantities)

Earthwork for filling the area to designed grade elevations as shown in the
drawing.

Filling area with selected soil material includes borrowing the material within site
limit, transporting and placing the material in layers of specified thickness,
watering and compacting the layers and finishing the top layer to designed grade
and slopes as specified in the design drawing. Includes obtaining necessary
permits, maintaining existing plant operations, existing utility, utility lines and
existing monuments, all necessary safety measures, testing and quality control
expenses.

Design Approach:
Area measured for major contours using AutoCAD software. Average depth of
filling is computed for each area within major contours and volume of fill is
computed by multiplying area with avg. depth of filling. For the side slopes the
avg. height is computed for different segments. Cross sectional area is computed
for that height and multiplied with segment length to compute the volume of fill.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Area labeled A1, & A3 will be grade to elevation 260' and A2 will be graded to
elevation 268 '
-Side slopes for filling will be 3H: 1V
-15% extra material will be required due to compaction.

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Refer figure-2 of Item -2(Excavation)

2. Calculation(s): Table 23.1 and Table 23.2

3. References : None
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Progress Energy,

HAR 2&3 RFI-158 Attachment A
Date: 01-25-2007

4. Riprap protection (Item # 3b of Attachment A-1, Civil Quantities)

Supply and installation of 3' thick riprap protection. This includes the graded
stone material of specified size, transporting, placing, packing, finishing the top
surface at specified slopes.

Design Approach:
Approximate length of the slopes exposed to lake-water is measured from
drawing. The average sloping length for varying height along above slopes is
computed from the marked up drawing. The area for riprap protection is
computed by multiplying these lengths. Volume of riprap is computed by
multiplying the area by the average thickness of riprap.

Design Inputs Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Slopes facing lake-water only will be provided with the riprap protection.
-Side slopes for filling will be 3H: 1V

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Refer Figure-2

2. Calculation(s): Avg.1 00' sloping length for 2500' long protection work
Volume = 2500 x 100 x 3' (Thickness)/27 = 27777 Cyd

Say 28000 Cyd

3. References: None
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Progress Hnp'rcnr

HAR2&3 158 Attachment A
Date:

5. Onsite disposal of excess material (Item 4 of Attachment A-1, Civil
Quantities)

Transporting and placing the surplus material not used for filling area after the
excavation during the grading operation. This includes the transporting and
placing the material in the stockpile area as directed by the site in­
charge/authority.

Design Approach:
Total excavation is computed; from total excavation the rock excavation and
unusable volume (Stripping etc.) are deducted to compute usable material. Total
required fill volume is computed; add 20% of extra to fill volume for allowance of
compaction etc. This volume is deducted from usable volume of material
computed from excavation to compute the surplus volume of material to be
disposed.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:

-15% Extra fill material required due to compaction.

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Figure-2

2. Calculation(s): Table 23.1 and Table 23.2

3. References: None
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Progress Energy,

HAR2&3 158 Attachment A

6. Excavation of stormwater ditches (Item 5a & 5b of Attachment A-1,
Civil Quantities)

Excavation of stormwater ditches including excavating the stormwater ditch of
specified size and side slopes with specified grade, finishing the excavated
surface and disposing the excavated material onsite as directed.

Design Approach I Basis for Estimate:
Exact layout and the finish grading has not yet been decided and hence the
anticipated length of the ditches are measured approximately and the length of
the ditches is multiplied with cross section area of the ditch to compute the
volume of ditch excavation.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Ditch cross section is uniform with bottom width of 2' for (5a) & 4' for (5b)
-Side slope is 2H: 1V
-Side slopes will be stone surfaced

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Figure-2

2. Calculation(s): 5(a) Cross sec. Area =(2+14)/2 x 3 =24 Sq.ft
Length =16200'; Volume 16200 x 24/27 =14,400 Cyd.
5(b) Cross sec. Area =(4+16)/2 x 3 =30 Sq.ft
Length = 3000'; Volume 3000 x 30 /27 = 3,333 Cyd.

3. References: None
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Progress Energy,

HAR 2&3 RFI-158 Attachment A

Stone lining of stormwater ditches (Item 5c & 5d of Attachment
Civil Quantities)

Supply and installation of 6" Thick stone protection on surface of stormwater
ditch. This includes the graded stone material of specified size, transporting,
placing, packing, finishing the top surface at specified slopes and grade.

Design Approach:
Approximate length of stormwater ditches in item 5(a) & 5(c) is multiplied with
perimeter of the ditch to compute the surface area of the stormwater ditch. The
computed surface area of ditches are multiplied with their respective thickness of
l' to compute volume of stone protection work.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Ditch cross section is uniform with depth of 3' and bottom width 2'(5c) and 4' for

item (5d).
-Side slopes for filling will be 2H: 1V
-Thickness of stone protection will be 6"

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : None

2. Calculation(s): Perimeter for 16200' long protection work item 5(c) =15.4'
Volume = 16,200 x 15.4 x 0.5' (Thickness)/27 = 4620 Cyd
Perimeter for 3,000' long protection work item 5(d) =17.4'
Volume =3,000 x 17.4 x 0.5' (Thickness)/27 =967 Cyd

3. References: None
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Progre:ss Energy,

2&3 RFI-158 Attachment A

8. Storm Sewer CHDPE (Item 5e of Attachment A-1, Civil Quantities)

Supply and installation of different size of CHDPE storm sewer pipes. This
includes supply of CHDPE storm sewer pipes, Excavation of ditches and
installation of CHDPE pipes in specified grade and elevations, Filling joints,
connecting the storm sewer with storm structures and backfilling the trenches
with selected material of approved quality in layers.

Design Approach:
Approximate length of different size of storm-sewer from assumed storm-sewer
layout. Approximate catchment area for each catch basin and storm structures is
used to compute the peak discharge for each storm sewer. From that, assume
allowable velocity the size of pipe is computed, the next higher available size(s)
is used.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-CHDPE pipe will be used

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Figure-3

2. Calculation(s): None

3. References : None
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Progress Energy,

2&3 158 Attachment A

9. Pre cast storm manholes (Item of Attachment A-1, Civil Quantities)

Supply and installation of different size of pre cast storm sewer structures. This
includes supply of manholes, catch basins etc. with specified cover, including
excavation of ditches and installation of structures in specified elevation, Filling
joints, connecting the storm sewer with structures and backfilling the trenches
with selected material of approved quality in layers.

Design Approach:
Use 2' x 2' catch basins, manhole diameter l' greater than the maximum size of
storm sewer connecting to that manhole.

Design Inputs: ( Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions: None

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Refer Figure-3

2. Calculation(s): None

3. References : None

Page 9



Progress Energy,

2&3 RFI-158 Attachment A
01-25-2007

32' wide Access Road (Item 6 of Attachment A-1, Civil Quantities)

Construction of Asphalt paved new plant access road of about 15500' and 24'
wide along with 4' paved shoulder on either side. The Items include

(a) excavation in all sorts of soil for the road including excavating and onsite
stacking and disposal of material,

(b) compacted fill for road and access ramps in suitable layers including
watering and compaction for subgrade preparation

(c) Supply and installation of aggregate base course of 10" thickness, subbase
course of 6" thickness, and asphalt pavement of 5" thickness (includes binder
course and surface coat), rolling compaction etc. including use of 8 ozJsy
geotextile soil separator.

(d) Supply and installation of CHDPE culverts, including excavation, compacted
fill, pre-cast end sections and stone protection work for the culverts.

(e) Supply and installation of traffic signboards, instruction boards, guard rails
and other miscellaneous items at appropriate location along and sides of the
road wherever required.

Design Approach:
- Center line of road is shown on topo and length is measured from AutoCAD

Road elevations are assumed at different location so that it is within
permissible grade and follow the general topography.
Avg. Depth of cut or fill are computed using AutoCAD civil 3D software
For ramps at US RT -1, cross section area of fill at both ends are averaged
out to compute the fill volume
From topography, required culverts are counted.
Roadwork is computed by multiplying width with the length of the road.
Cost allowance for guardrails, road signs etc. will be incorporated.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Culverts will be of 48" CHDPE
-Road width of 24' with 4' shoulder on either side.

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Figure-4.1 ,4.2,4.3,4.4 (Plans), Figure 4.5&4.6 (Profile)

2. Calculation(s): Table 23.4(AutoCAD 3D output), Table 23.5

3. References : None
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2&3 RFI-158 Attachment

11. 32' wide plant roads (Item #7 of Attachment A-1, Civil Quantities)

Construction of Asphalt paved plant roads of about 10000' and 20' wide along
with 2' paved shoulder on either side. The Items include
(f) excavation in all sorts of soil for the road including excavating and onsite

stacking and disposal of material,
(g) compacted fill for road and access ramps in suitable layers including

watering and compaction for subgrade preparation
(h) Supply and installation of aggregate base course of 10" thickness, subbase

course of 6" thickness, and asphalt pavement of 5" thickness (Includes binder
course and surface coat), rolling compaction etc. including use of 8 oz/sy
geotextile soil separator.

(i) Supply and installation of CHDPE culverts, including excavation, compacted
fill, pre-cast end sections and stone protection work for the culverts.

(j) Supply and installation of traffic signboards, instruction boards, guard rails
and other miscellaneous items at appropriate location along and sides of the
road wherever required.

Design Approach:
- Length of such roads is computed from GA
- Avg. depth of cut and fill is assumed about l'

Numbers of culvert is approximate.
Roadwork is computed by multiplying width with the length of the road.

- Cost allowance for guardrails, road signs etc. will be incorporated

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Avg. depth of cut & fill is l' as the roads will be constructed on graded ground.
-Culverts will be of 24" CHDPE
-Road width of 20' with 2' shoulder on either side.

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : None

2. Calculation(s): Table 23.3

3. References: None
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2&3 158 Attachment A

12. 24' wide miscellaneous plant roads (Item # 7 of Attachment A-1, Civil
Quantities)

Construction of Asphalt paved plant roads of about 8700' and 20' wide along with
2' paved shoulder on either side. The Items include
(k) excavation in all sorts of soil for the road including excavating and onsite

stacking and disposal of material,
(I) compacted fill for road and access ramps in suitable layers including

watering and compaction for subgrade preparation
(m)Supply and installation of aggregate base course of 10" thickness, subbase

course of 6" thickness, and asphalt pavement of 4" thickness (Includes binder
course and 1.5" surface coat), rolling compaction etc. including use of 8 ozJsy
geotextile soil separator.

(n) Supply and installation of CHDPE culverts, including excavation, compacted
fill, pre-cast end sections and stone protection work for the culverts.

(0) Supply and installation of traffic signboards, instruction boards, guard rails
and other miscellaneous items at appropriate location along and sides of the
road wherever required.

Design Approach:
- Length of such roads is computed from GA
- Avg. depth of cut and fill is assumed about l'
- Culvert number is approximate.

Roadwork is computed by multiplying width with the length of the road.
- Cost allowance for guardrails, road signs etc. will be incorporated

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Avg. depth of cut & fill is l' as the roads will be constructed on graded ground.
-Culverts will be of 24" CHDPE
-Road width of 20' with 2' shoulder on either side.

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : None

2. Calculation(s): None

3. References: None
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Shearon Harris Nuclear Power Plant, Carolina

Project #

Estimate of Civil Quantities for Two New AP-l 000 units

Quantities Incuded:

- Clearing & Grubbing

-Grading & Drainage of Plant area

-Access Road eartwork & Road

Table 23.1

Earthwork Comoutation for Area Label - A llFinure-ll

Contours Avg.Level Req. Level HI. Difference Area Area Volume Rock Cut Soil Unusable Soil Available Remarks

ELft Elft ft Sa.ft. Ac. Cu.. Yard Cu. Yard Cu. Yard Cu. Yard

Contour> 290 290 260 30 17750 0.41 19722 9860 657 9205 15' is considered as rock cut

280-290 285 260 25 203850 4.68 188750 75500 7550 105700 10' is considered as rock cut

270-280 275 260 15 389400 8.94 216333 0 14422 201911 ·ve.y.olume indicates Filling

260-270 (P+O+R) 265 260 5 1284600 29.49 237889 0 47578 190311

260-268 263 260 3 482600 11.08 53822 0 17874 35748

>270 (M+N) 270 260 10 139000 3.19 51481 0 5148 46333
-' .~---_._-

~~.tGradel 260 260 0 2240300 51.43 82974 0 82974 -99568

260-250 255 260 -5 788472 18.05 -145643 0 29129 -209726 ---

250-240 245 260 -15 689950 15.84 -383306 0 25554 -490631

240-230 235 260 -25 137630 3.16 -127435 0 5097 -159039

~. 230 260 -30 84070 1.93 -93411 0 3114 -115830._---_...._.
Excavation 4757500 109.2 850772

Fill 1698122 39.0 -749795

Earthwork Comoutation for Area label· A2/Finure-ll

Avg. Level Req. Level HI. Difference Area Area Volume (Cut) Rock Cut ISOil Unusable Soil Available Remarks

ELft ELft ft ISa.ft. Ac. Cu.. Yard Cu. Yard ICu. Yard Cu. Yard

Contour >290 290 268 22 27000 0.62 22000 7000 1000 14000 7' is considered as rock cut

280-290 285 268 17 355500 8.16 223833 26333 13167 184333 2' is considered as rock cut

270-280 275 268 7 517100 11.87 134063 0 19152 114911

270-260 (A+B) 265 268 -3 313600 7.20 -34844 0 11616 -46460

~Q:~50 (1+2+3+4) 255 268 -13 74500 1.71 -35870 0 2759 -46355
-~"~.

Excavation 899600 20.65 379896

Fill 388100 8.91 -70715

CiviLqly_11-29-08_revised.xls-grading-AREA Page: 1



Shearon Harris Nuclear Power Plant, Carolina

Project #

Estimate of Civil Quantities for Two New AP·1000 units

Quantities Incuded:

. Clearing & Grubbing

·Grading & Drainage of Plant area

·Access Road eartwork & Road

Table 23.1

Earthwork Computation for Area Label· A3(FiQure·1)

Avg. Level Req. Level HI. Difference Area Area Volume Rock Cut Soil Unusable Soil Available Remarks

ELft ELft ft So.ft. Ac. Cu.. Yard Cu. Yard Cu. Yard Cu. Yard

Contour> 290 290 260 30 34600 0.79 38444 19222 1281 17941 15' is considered as rock cut

280·290 285 260 25 74400 1.71 68889 27556 2756 38578 10' is considered as rock cut

270·280 275 260 15 251200 5.n 139556 0 9304 130252

260·270 265 260 5 254500 5.84 47130 0 9426 3n04

250·260 (1+2) 255 260 ·5 24800 0.57 -4593 0 919 -6613

~ation 614700 14.11 294019

Fill 24800 0.57 -4593

OVER ALL SITE

Total 9382822 192.44 699565 165471 310475 -47296

Excavation 6271800 143.98 1524687

Fill 2111022 48.46 .825102
Earth to be used in side
slopes 38718
Extra earth available

·86014

Total filling 1115288 (Item 3a)

Extra earth to be disposed 19900 (Item 4)

Note: All area is considered to be graded to EL 260.

% of Rock cut is shown in remarks column

Summary

Excavation Total

Excavation from slopes

Total Excavation

Excavation in Rock

Excavation in Soil

Soil Unusable

Soil Usable for filling

1524687 Filling required

86448 Filling for sides

1611135 Total fill

165471 (Item 2a)

1445684 (Item 2b)

310475 (Item 1c)

1135189

990123 includes 20",k, extra form compaction

125168 includes 20% extra form compaction

1115288

Page:2



Shearon Harris Nuclear Power Plant. Caroilna

Project # 12076-10

Estimate of Civil Quantities lor Two New AP-l000 units

Tabkl23.2

Table 23.2 : Earth work comllUlatlon table for side sloDes around raded area
Sloping Area 10

Area Length Area Area Avg. Area Volume Length{Avg.} Rlprap

# It al In SO.1t a2 In So.!t A in So.ft In Cu. Yard in It. AlnSo.ft

Embankment DOrtion

1--.....) 1-._. 460 0 .- 150 ..~ 1------ 1278 15 6900

2 160 150 __.......6.QQ ..-----~ _.............??~I----§ 7200
-"--~"----_.

. ~.~~ .."~---.-.__.-.

c--......-~ 66 600 1350 975 2383 75 ---~
4 84 1350 2400 1875 5833 105 88201------...

5 518 2400 1350 1875 35972 105 54390

6 ..!.?fi 1350 600 975 4514 75 9375
._~-~-~,.•._----- .

7 60 600 260 430 956 50 3000

8 31 2.?Q
-~-~-

_....1_~() 205 235 35 1085

9 47 . 150 150 150 261 30 1410

10 55 150 ___..J.5O .......__t..~O 306 30 1650

1---11 526 1501-- 150 150 1-. 2922 3Q 15780

12 77 r-' 150 240C 12Iii I--..._ .._~-~ 140 1QZ!!J
13 41 2:100 135C 1875 2847 170 6970

1-. 14 101 13.5..9 135C ..1;350 5050 ._.JlQ1----'----!!Q.90

1--. 15 29 t350 600 975 1047 75 2175

t6 348 600 690 600 7733 60 20880

17 219 600 1350 975 7908 75 18425

18 251 1350 1350 1350 12550 90

19 89 13?0 800 975 3214 75

20 53 600 600 600 1178 80 3180

21 59 600 600 600 1311 80 3540

22 39 600 150 375 542 45 1755

23 146 150 0 75 406 15 2190

Toal 3584 104305 220810

Compaction 125166

Civll..qty..II-29-06..revlsed.xls-grading-slopes&dlkes

RFI-158 Attachment --4--!--
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Shearon Harris Nuclear Power Plant, Carolina

Project # 12076-10

Estimate of Civil Quantities for Two New AP-1000 units

Table 23.2

Table 23.2 : Earth work computation table for side slopes around raded area
Sloping Area fa

Area length Area Area AV\j. Area Volume length{Avg.) Riprap

# It. al in So.It a2 in So.1t Ain So.ft in Cu. Yard in It. A in So.ft

Cutti oortion

-._. Cl 264 0 100 50 489 _.• _._-_.~

_..._.._~-- C2 523 100 --._---_.!QO i--
100 1937 -------_.--------

C3 19 l_~ 100 100 ~q-. ---_. -------

C4 331 100 400 250 3065

C5 55 400 900 650 1324

C6 130 900 900 900 4333

C7 78 900 900 900 2600

_<::8 57 900 900 900 1900

C9 144 900 900 900 4800

Cl0 ~~_ .._~...Q 900 900 2100

Cll .~____~O 900 900 11633

--_..Q_~--- 63 900 900I----~ 2100

C13 296 900 400 650 7126

__C::14 ___~___~9l:l - 400 100 . 250 . 2769

C15 133 100 100 100 493

C16 34 100 100 100 126

C17 275 100 100 100 1019

C18 20 100 100 100 74

C19 360 100 100 100 133<

C20 333 100 400 250 308

C21 200 400 400 400 296

C22 38 400 400 400 563

C23 293 400 900 650 7054

C24 174 900 900 900 5800

C25 248 900 400 650 5922

C26 327 400 100 250 3028

C27 215 100 0 50 398

C28 132 0 100 50 244

C29 261 100 400 250 2417

C30 311 400 100 250 2880

C31 19 100 100 100 70

C32 279 100 400 250 2583

C33 18 100 100 100 67

C34 48 100 0 50 85

Total 6385 86448

Earth required from borrOW area = 38718 Cu. Yard

Note: Side slope for cutting is considered as lV:2H & the same for filling is lV:3H

Civitqty.11-29-06.revised.xls-grading-slopes&dikes
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Project # 12076

Name: Shearon Harris Nuclear Power Plant, Carolina

Estimation of Civil Quantities for Plant Roads &
Work: Access Road for New AP-1000 units

Table 23.3

C t rompu a Ion

# Description Length (Ft.) Remarks

A 24' (+8' shoulder)Two lane asphalt road
- -- ----------
1 Around Unit-3 3000 Ref. GA DWG HAR-M-001

-. ~--~-~----------_._--------------_._---------_._---"---.- • ----------------____-0

2 Around Unit-2 3000
1--------- 1----- ----

3 Between Const. Office and Const. Parking 2000

4 Between Unit3 & Const. office/warehouses 1800

Total Road Length 9800

Total Say 10000

B
20' wide (+6' shoulder) Asphalt road within the
plant

~----------

Access to cooling towers and around Unit-3 1500
------ --- _._--_.

Access to Makeup water pum p house 1900

Access to cooling tower and around Unit-2 1200

Other roads within unit-2 & unit-3 1000 (Approximate assumed)

Access to intake Channel 3100

Total Say 8700

C Access Road (24' + 8' Shoulder) Asphalt

1 Access road from End of crane path up to Harris 11400
road

2 Ramps for Interchange @ Harris Road 4000

4 Nos 1000 ft with 1V:2H slope Height 30'

Total say 15500

Ref: DWG HAR-M-001; Rev:O

RFI-158 Attachment
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Volume Report
Project: D:\On5475\projects\12076-010\accessroad_forciviI3d.dwg
Alignment: Alignment - (I)
Sample Line Group: I
Start Sta: 0+00.000
End Sta: 114+00.000

Cut Cut Reusable Fill Fill Cum. Cut Cum. Cum. Fill Cum. Net
Station Area Volume Volume Area Volume Vol.

Reusable Vol. Vol.
(Sq.ft.) (Cu.yd.) (Cu.yd.) (Sq.ft.) (Cu.yd.) (Cu.yd.) Vol. (Cu.yd.) (Cu.yd.)

(Cu.yd.)

0+00.000 420.52 0.00 0.00 217.25 0.00 0.00 0.00 0.00 0.00

0+25.000 0.00 194.69 194.69 0.00 100.58 194.69 194.69 100.58 94.11

0+50.000 590.25 273.26 273.26 306.15 141.73 467.95 467.95 242.31 225.64

0+75.000 0.00 273.26 273.26 0.00 141.73 741.21 741.21 384.05 357.17

1+00.000 481.96 223.13 223.13 278.46 128.92 964.34 964.34 512.96 451.38

1+25.000 0.00 223.13 223.13 0.00 128.92 1187.47 1187.47 641.88 545.59

1+50.000 534.07 247.25 247.25 321.64 148.91 1434.73 1434.73 790.79 643.94

1+75.000 0.00 247.25 247.25 0.00 148.91 1681.98 1681.98 939.69 742.29

2+00.000 69.41 32.14 32.14 138.83 64.27 1714.12 1714.12 1003.97 710.15

2+25.000 0.00 32.14 32.14 0.00 64.27 1746.25 1746.25 1068.24 678.01

2+50.000 101.39 46.94 46.94 202.77 93.88 1793.19 1793.19 1162.11 631.08

2+75.000 0.00 46.94 46.94 0.00 93.88 1840.13 1840.13 1255.99 584.14

3+00.000 166.47 77.07 77.07 332.95 154.14 1917.20 1917.20 1410.13 507.07

3+25.000 0.00 77.07 77.07 0.00 154.14 1994.27 1994.27 1564.27 430.00

3+50.000 185.45 85.86 85.86 370.90 171.71 2080.13 2080.13 1735.99 344.14

3+75.000 0.00 85.86 85.86 0.00 171.71 2165.98 2165.98 1907.70 258.28

4+00.000 207.72 96.16 96.16 415.43 192.33 2262.15 2262.15 2100.03 162.12

4+25.000 0.00 96.16 96.16 0.00 192.33 2358.31 2358.31 2292.36 65.95

4+50.000 199.65 92.43 92.43 399.29 184.86 2450.74 2450.74 2477.22 -26.48

4+75.000 0.00 92.43 92.43 0.00 184.86 2543.17 2543.17 2662.08 -118.90

5+00.000 141.08 65.32 65.32 282.17 130.63 2608.49 2608.49 2792.71 -184.22

5+25.000 0.00 65.32 65.32 0.00 130.63 2673.80 2673.80 2923.34 -249.54

5+50.000 101.33 46.91 46.91 202.65 93.82 2720.72 2720.72 3017.16 -296.45

5+75.000 0.00 46.91 46.91 0.00 93.82 2767.63 2767.63 3110.99 -343.36

6+00.000 45.38 21.01 21.01 90.75 42.01 2788.63 2788.63 3153.00 -364.37

6+25.000 0.00 21.01 21.01 0.00 42.01 2809.64 2809.64 3195.01 -385.37

6+50.000 169.02 78.25 : 78.25 338.03 156.50 2887.89 2887.89 3351.51 -463.62

6+51.867 169.60 11.71 11.71 338.49 23.39 2899.59 2899.59 3374.90 -475.30

6+75.000 0.00 72.65 72.65 0.00 145.01 2972.25 2972.25 3519.90 -547.66

6+94.231 0.00 0.00 0.00 0.00 0.00 2972.25 2972.25 3519.90 -547.66

7+00.000 151.46 16.18 16.18 302.92 32.36 2988.43 2988.43 3552.27 -563.84

7+24.970 170.35 148.81 148.81 108.32 190.16 3137.24 3137.24 3742.43 -605.19

7+25.000 0.00 0.09 0.09 0.00 0.06 3137.33 3137.33 3742.49 -605.16

RFI-158 Attachment--l-)'--­
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7+50.000 314.11 145.42 45.42 157J)6 72.71 3282.75 : 3282.75 3815.20 I -532~
7+75.000 0.00 145.42 145.42 0.00 72.71 3428.18 3428.18 3887.91 -459.7

8+00.000 318.43 147.42 147.42 159.21 73.71 3575.60 3575.60 3961.62 -386.02

8+25.000 0.00 147.42 147.42 0.00 73.71 3723.02 3723.02 4035.33 -312.31
8+50.000 368.96 170.82 170.82 184.48 85.41 3893.83 3893.83 4120.74 -226.90

8+75.000 0.00 170.82 170.82 0.00 85.41 4064.65 4064.65 4206.15 -141.50

9+00.000 197.95 91.64 91.64 98.97 45.82 4156.29 4156.29 4251.97 -95.68

9+25.000 0.00 91.64 91.64 0.00 45.82 4247.93 4247.93 4297.79 -49.85

9+50.000 40.91 18.94 18.94 50.34 23.31 4266.87 4266.87 4321.10 -54.22

9+51.867 44.90 2.97 2.97 56.56 3.70 4269.84 4269.84 4324.79 -54.95
9+75.000 0.00 19.24 19.24 0.00 24.23 4289.08 4289.08 4349.02 -59.94

10+00.000 155.06 71.79 71.79 310.13 143.58 4360.86 4360.86 4492.59 -131.73

10+25.000 0.00 71.79 71.79 0.00 143.58 4432.65 4432.65 4636.17 -203.52
10+50.000 209.49 96.99 96.99 418.99 193.97 4529.64 4529.64 4830.15 -300.51
10+75.000 0.00 96.99 96.99 0.00 193.97 4626.63 4626.63 5024.12 -397.49

10+98.540 140.51 61.25 61.25 281.01 122.50 4687.88 4687.88 5146.62 -458.74
11+00.000 139.30 7.56 7.56 278.60 15.13 4695.44 4695.44 5161.75 -466.31
11+25.000 0.00 64.49 64.49 0.00 128.98 4759.93 4759.93 5290.73 -530.80
11+50.000 99.67 46.14 46.14 199.34 92.29 4806.08 4806.08 5383.02 -576.94
11+75.000 0.00 46.14 46.14 0.00 92.29 4852.22 4852.22 5475.31 -623.09
12+00.000 86.60 40.09 40.09 150.76 69.80 4892.31 4892.31 5545.10 -652.79
12+25.000 0.00 40.09 40.09 0.00 69.80 4932.40 4932.40 5614.90 -682.50
12+50.000 82.58 38.23 38.23 141.20 65.37 4970.63 4970.63 5680.27 -709.64
12+75.000 0.00 38.23 38.23 0.00 65.37 5008.~: 5008.87 5745.64 -736.78
13+00.000 156.94 72.66 72.66 313.88 145.32 5081.52 5081.52 5890.96 -809.44
13+02.838 167.35 17.04 17.04 334.69 34.09 5098.57 5098.57 5925.05 -826.48
13+25.000 0.00 68.68 68.68 0.00 137.36 5167.25 5167.25 6062.41 -895.16
13+50.000 531.68 246.15 246.15 1063.37 492.30 5413.40 5413.40 6554.71 -1141.31

13+75.000 0.00 246.15 246.15 0.00 492.30 5659.55 5659.55 7047.01 -1387.46
14+00.000 848.76 392.95 392.95 1697.52 785.89 6052.50 6052.50 7832.90 -1780.40
14+25.000 0.00 392.95 392.95 0.00 785.89 6445.44 6445.44 8618.79 -2173.35
14+50.000 539.57 249.80 249.80 1079.15 499.61 6695.24 6695.24 9118.39 -2423.15
14+75.000 0.00 249.80 249.80 0.00 499.61 6945.05 6945.05 9618.00 -2672.95

15+00.000 244.85 113.35 113.35 489.69 226.71 7058.40 7058.40 9844.71 -2786.31
15+25.000 0.00 113.35 113.35 0.00 226.71 7171.76 7171.76 10071.42 -2899.66

15+48.540 96.86 42.23 42.23 193.73 84.45 7213.98 7213.98 10155.87 -2941.89
15+50.000 92.68 5.12 5.12 185.35 10.25 7219.11 7219.11 10166.12 -2947.01
15+75.000 0.00 42.91 42.91 0.00 85.81 7262.01 7262.01 10251.93 -2989.91
16+00.000 14.55 6.74 6.74 19.39 8.98 7268.75 7268.75 10260.90 -2992.15
16+25.000 0.00 6.74 6.74 0.00 8.98 7275.48 7275.48 10269.88 -2994.40

16+50.000 35.70 16.53 16.53 19.08 8.83 7292.01 7292.01 10278.71 -2986.70

16+71.212 0.00 14.02 14.02 0.00 7.49 7306.04 7306.04 10286.21 -2980.17
16+75.000 0.00 0.00 0.00 0.00 0.00 7306.04 7306.04 10286.21 -2980.17

17+00.000 21.25 9.84 9.84 41.09 19.02 7315.88 7315.88 10305.23 -2989.36

17+25.000 0.00 9.84 9.84 0.00 19.02 7325.72 7325.72 10324.25 -2998.54

17+50.000 73.56 34.05 34.05 147.11 68.11 7359.77 7359.77 10392.36 -3032.59

2
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17+73.253 61.46 58.14 58.14 122.92 116.28 7417.91 7417.91 10508.64 -3090.73

17+75.000 0.00 1.99 1.99 0.00 3.98 7419.90 7419.90 10512.62 -3092.72

18+00.000 97.53 45.15 45.15 195.06 90.31 7465.05 7465.05 10602.93 -3137.87

18+25.000 0.00 45.15 45.15 0.00 90.31 7510.21 7510.21 10693.23 -3183.03

18+50.000 90.33 41.82 41.82 180.66 83.64 7552.02 7552.02 10776.87 -3224.85

18+75.000 0.00 41.82 41.82 0.00 83.64 7593.84 7593.84 10860.51 -3266.66

19+00.000 92.61 42.87 42.87 185.21 85.75 7636.71 7636.71 10946.25 -3309.54

19+25.000 0.00 42.87 42.87 0.00 85.75 7679.59 7679.59 11032.00 -3352.41

19+50.000 110.55 5l.l8 51.18 221.09 102.36 7730.77 7730.77 11134.35 -3403.59

19+75.000 0.00 51.18 51.18 0.00 102.36 7781.94 7781.94 11236.71 -3454.77

20+00.000 85.41 39.54 39.54 170.82 79.08 7821.49 7821.49 11315.79 -3494.31

20+21.744 78.35 65.94 65.94 154.34 130.93 7887.43 7887.43 11446.73 -3559.30

20+25.000 0.00 4.72 4.72 0.00 9.31 7892.15 7892.15 11456.03 -3563.88

20+50.000 91.20 42.22 42.22 175.37 81.19 7934.37 7934.37 11537.22 -3602.85

20+75.000 0.00 42.22 42.22 0.00 81.19 7976.59 7976.59 11618.41 -3641.82

21+00.000 195.15 90.35 90.35 390.29 180.69 8066.94 8066.94 11799.11 -3732.17

21+23.253 268.58 199.68 199.68 536.58 399.11 8266.62 8266.62 12198.22 -3931.60

21+25.000 0.00 8.69 8.69 0.00 17.36 8275.31 8275.31 12215.58 -3940.28

21+50.000 285.19 132.03 132.03 570.37 264.06 8407.34 8407.34 12479.64 -4072.31

21+75.000 0.00 132.03 132.03 0.00 264.06 8539.37 8539.37 12743.71 -4204.34

22+00.000 361.04 167.15 167.15 722.08 334.30 8706.52 8706.52 13078.00 -4371.49

22+25.000 0.00 167.15 167.15 0.00 334.30 8873.67 8873.67 13412.30 -4538.63

22+50.000 863.36 399.70 399.70 1726.72 799.41 9273.37 9273.37 14211.71 -4938.34

22+75.000 0.00 399.70 399.70 0.00 799.41 9673.07 9673.07 1501l.l2 -5338.04

23+00.000 618.05 286.13 286.13 1236.09 572.27 9959.21 9959.21 15583.38 -5624.18

23+25.000 0.00 286.13 286.13 0.00 572.27 10245.34 10245.34 16155.65 -5910.31

23+50.000 386.57 178.97 178.97 744.98 344.90 10424.31 10424.31 16500.55 -6076.24

23+75.000 0.00 178.97 178.97 0.00 344.90 10603.27 10603.27 16845.44 -6242.17

23+77.657 369.57 18.19 18.19 705.36 34.71 10621.46 10621.46 16880.15 -6258.69

24+00.000 318.17 284.56 284.56 603.30 541.46 10906.01 10906.01 17421.62 -6515.60

24+25.000 0.00 147.30 147.30 0.00 279.30 11053.31 11053.31 17700.92 -6647.61

24+50.000 336.91 155.98 155.98 665.12 307.93 11209.29 11209.29 18008.85 -6799.56

24+74.699 262.00 273.93 273.93 524.00 543.89 11483.23 11483.23 18552.74 -7069.51

24+75.000 0.00 1.46 1.46 0.00 2.92 11484.69 11484.69 18555.66 -7070.97

25+00.000 311.82 144.36 144.36 623.65 288.73 11629.05 11629.05 18844.39 -7215.34

25+25.000 0.00 144.36 144.36 0.00 288.73 11773.41 11773.41 19133.11 -7359.70

25+50.000 505.96 234.24 234.24 1011.91 468.48 12007.65 12007.65 19601.59 -7593.94

25+60.000 0.00 93.70 93.70 0.00 187.39 12101.35 12101.35 19788.98 -7687.63

25+75.000 0.00 0.00 0.00 0.00 0.00 12101.35 12101.35 19788.98 -7687.63

26+00.000 282.91 130.98 130.98 565.82 261.96 12232.32 12232.32 20050.93 -7818.61

26+25.000 0.00 130.98 130.98 0.00 261.96 12363.30 12363.30 20312.89 -7949.59

26+50.000 167.58 77.59 77.59 330.19 152.87 12440.89 12440.89 20465.76 -8024.87

26+75.000 0.00 77.59 77.59 0.00 152.87 12518.47 12518.47 20618.62 -8100.15

27+00.000 86.01 39.82 39.82 167.94 77.75 12558.29 12558.29 20696.37 -8138.08

27+25.000 0.00 39.82 39.82 0.00 77.75 12598.11 12598.11 20774.12 -8176.01

27+50.000 32.54 15.07 15.07 65.09 30.13 12613.18 12613.18 20804.25 -8191.08
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27+75.000 0.00 15.07 15.07 0.00 30.]2 12628.24 12628.24 20834.39 -8206.14

27+77.657 17.49 0.86 0.86 13.07 0.64 12629.10 12629.10 20835.03 -8205.93

28+00.000 115.39 54.98 54.98 57.69 29.28 12684.08 12684.08 20864.31 -8180.22

I 28+25.000 0.00 53.42 53.42 0.00 26.71 12737.50 12737.50 20891.02 -8153.5 I

28+50.000 263.92 122.18 122.18 131.96 61.09 12859.69 12859.69 20952.11 -8092.42

28+60.000 291.22 102.80 102.80 145.61 51.40 12962.49 12962.49 21003.51 -8041.02

28+75.000 0.00 80.89 80.89 0.00 40.45 13043.38 13043.38 21043.96 -8000.57

29+00.000 389.31 180.23 180.23 194.65 90.12 13223.62 13223.62 21134.08 -7910.46

29+25.000 0.00 180.23 180.23 0.00 90.12 13403.85 13403.85 21224.19 -7820.34

29+50.000 483.961 224.06 224.06 241.98 112.03 13627.91 13627.91 21336.22 -7708.31

29+75.000 0.00 224.06 224.06 0.00 112.03 13851.97 13851.97 21448.25 -7596.28

30+00.000 491.55 227.57 227.57 245.77 113.78 14079.54 14079.54 21562.03 -7482.50

30+25.000 0.00 227.57 227.57 0.00 113.78 14307.10 14307.10 21675.82 -7368.71

30+50.000 381.75 176.74 176.74 190.88 88.37 14483.84 14483.84 21764.19 -7280.35

30+75.000 0.00 176.74 176.74 0.00 88.37 14660.58 14660.58 21852.55 -7191.98

30+87.206 0.00 0.00 0.00 0.00 0.00 14660.58 14660.58 21852.55 -7191.98

31 +00.000 179.03 42.42 42.42 89.52 21.21 14703.00 14703.00 21873.76 -7170.77

31+25.000 0.00 82.89 82.89 0.00 41.44 14785.88 14785.88 21915.21 -7129.33

31+44.598 36.03 13.08 13.08 72.06 26.15 14798.96 14798.96 21941.36 -7142.40

31+50.000 46.78 8.36 8.36 93.55 16.72 14807.32 14807.32 21958.08 -7150.76

31+75.000 116.24 77.05 77.05 232.47 154.09 14884.37 14884.37 22112.18 -7227.81

31+85.780 187.02 60.42 60.42 374.04 120.84 14944.79 14944.79 22233.02 -7288.23

32+00.000 202.79 57.26 57.26 405.57 114.53 15002.05 15002.05 22347.54 -7345.49

32+05.403 296.01 49.44 49.44 592.01 98.89 15051.49 15051.49 22446.43 -7394.94

32+22.728 394.07 227.05 227.05 788.13 454.10 15278.54 15278.54 22900.53 -7621.99

32+25.000 282.47 28.21 28.21 564.95 56.42 15306.76 15306.76 22956.95 -7650.20

32+50.000 543.59 395.15 395.15 1087.12 790.28 15701.90 15701.90 23747.23 -8045.33

32+60.000 678.10 259.63 259.63 1355.74 519.12 15961.53 15961.53 24266.35 -8304.82

32+63.910 744.70 127.07 127.Q7 1489.41 254.08 16088.60 16088.60 24520.43 -8431.83

32+75.000 444.12 277.35 277.35 888.24 554.70 16365.95 16365.95 25075.13 -8709.18

33+00.000 509.78 409.06 409.06 1019.56 818.12 16775.01 16775.01 25893.25 -9118.24

33+00.859 1218.53 31.11 31.11 2437.07 62.22 16806.12 16806.12 25955.47 -9149.35

33+25.000 1221.77 1090.97 1090.97 2443.55 2181.94 17897.09 17897.09 28137.41 -10240.32

33+50.000 903.31 983.83 983.83 1806.61 1967.67 18880.92 18880.92 30105.08 -11224.15

33+75.000 0.00 418.20 418.20 0.00 836.39 19299.12 19299.12 30941.47 -11642.35

34+00.000 578.47 267.81 267.81 1156.94 535.62 19566.93 19566.93 31477.10 -11910.16

34+25.000 0.00 267.81 267.81 0.00 535.62 19834.74 19834.74 32012.72 -12177.97

34+50.000 136.56 63.22 63.22 273.11 126.44 19897.96 19897.96 32139.16 -12241.20

34+75.000 0.00 63.22 63.22 0.00 126.44 19961.19 19961.19 32265.60 -12304.42

35+00.000 76.32 35.33 35.33 45.53 21.08 19996.52 19996.52 32286.68 -12290.16

35+25.000 0.00 35.33 35.33 0.00 21.08 20031.85 20031.85 32307.76 -12275.91

35+50.000 359.98 166.66 166.66 453.91 210.14 20198.5 I 20198.51 32517.91 -12319.40

35+60.000 0.00 66.66 66.66 0.00 84.06 20265.17 20265.17 32601.96 -12336.79

35+75.000 0.00 0.00 0.00 0.00 0.00 20265.17 20265.17 32601.96 -12336.79

36+00.000 288.74 133.67 133.67 144.37 66.84 20398.85 20398.85 32668.80 -12269.95

36+25.000 0.00 133.67 133.67 0.00 66.84 20532.52 20532.52 32735.64 -12203.12
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36+50.000 18 87.53 87.5 94.53 43.76 20620tm: 20620.05 32779.40 -12159.35

36+75.000 0.00 87.53 87.53 0.00 43.76 20707 20707.58 32823.17 -12115.59

37+00.000 89.77 41.56 41.56 44.89 20.78 20749.14 20749.14 32843.95 -12094.81

37+25.000 0.00 41.56 41.56 a.oo 20.78 20790.70 20790.70 32864.73 -12074.03

37+50.000 80.62 37.32 37.32 51.41 23.80 20828.03 20828.03 32888.53 -12060.50

37+75.000 0.00 37.32 37.32 0.00 23.80 20865.35 20865.35 32912.33 -12046.98

38+00.000 32.10 14.86 14.86 57.65 26.69 20880.21 20880.21 32939.02 -12058.81

38+25.000 0.00 14.86 14.86 0.00 26.69 20895.07 20895.07 32965.71 -12070.63

38+50.000 60.34 27.93 27.93 34.47 15.96 20923.01 20923.01 32981.67 -12058.66

38+75.000 0.00 27.93 27.93 0.00 15.96 20950.94 20950.94 32997.62 -12046.68

38+82.977 103.29 15.26 15.26 51.64 7.63 20966.20 20966.20 33005.25 -12039.05

39+00.000 167.73 85.43 85.43 83.87 42.72 21051.63 21051.63 33047.97 -11996.34

39+25.000 0.00 77.65 77.65 0.00 38.83 21129.29 21129.29 33086.80 -11957.51

39+50.000 203.04 94.00 94.00 101.52 47.00 21223.29 21223.29 33133.80 -11910.51

39+75.000 0.00 94.00 94.00 0.00 47.00 21317.29 21317.29 33180.80 -11863.51

40+00.000 188.68 87.35 87.35 94.34 43.68 21404.64 21404.64 33224.47 -11819.83

40+25.000 0.00 87.35 87.35 0.00 43.68 21491.99 21491.99 33268.15 -11776.16

40+50.000 119.69 55.41 55.41 59.84 27.71 21547.40 21547.40 33295.85 -11748.45

40+65.006 0.00 33.26 33.26 0.00 16.63 21580.66 21580.66 33312.48 -11731.82

40+75.000 0.00 0.00 0.00 0.00 0.00 21580.66 21580.66 33312.48 -11731.82

41+00.000 38.79 17.96 17.96 77.59 35.92 21598.62 21598.62 33348.40 -11749.78

41+25.000 0.00 17.96 17.96 0.00 35.92 21616.58 21616.58 33384.32 -11767.74

41+50.000 139.88 64.76 64.76 279.76 129.52 21681.34 21681.34 33513.84 -11832.50

41+75.000 0.00 64.76 64.76 0.00 129.52 21746.09 21746.09 33643.36 -11897.26

42+00.000 322.48 149.30 149.30 644.96 298.59 21895.39 21895.39 33941.95 -12046.56

42+25.000 0.00 149.30 149.30 0.00 298.59 22044.69 22044.69 34240.54 -12195.85

42+50.000 379.34 175.62 175.62 758.68 351.24 22220.31 22220.31 34591.78 -12371.47

42+75.000 0.00 175.62 175.62 0.00 351.24 22395.93 22395.93 34943.02 -12547.09

43+00.000 540.45 250.21 250.21 1080.90 500.42 22646.14 22646.14 35443.44 -12797.30

43+25.000 0.00 250.21 250.21 0.00 500.42 22896.35 22896.35 35943.86 -13047.51

43+50.000 894.70 414.21 414.21 1789.40 828.43 23310.56 23310.56 36772.28 -13461.73

43+75.000 0.00 414.21 414.21 0.00 828.43 23724.77 23724.77 37600.71 -13875.94

44+00.000 1165.22 539.45 539.45 2330.44 1078.91 24264.23 24264.23 38679.62 -14415.39

44+25.000 0.00 539.45 539.45 0.00 1078.91 24803.68 24803.68 39758.53 -14954.85

44+50.000 1379.16 638.50 638.50 2758.32 1277.00 25442.18 25442.18 41035.53 -15593.35

44+61.486 1237.19 556.50 556.50 2474.38 1113.01 25998.68 25998.68 42148.53 -16149.85

44+75.000 0.00 309.62 309.62 0.00 619.24 26308.30 26308.30 42767.77 -16459.47

44+91.636 0.00 0.00 0.00 0.00 0.00 26308.30 26308.30 42767.77 -16459.47

45+00.000 995.95 154.26 154.26 1991.07 308.40 26462.57 26462.57 43076.17 -16613.60

45+25.000 0.00 461.09 461.09 0.00 921.79 26923.66 26923.66 43997.96 -17074.31

45+50.000 1165.62 539.64 539.64 2331.23 1079.27 27463.29 27463.29 45077.24 -17613.94

45+75.000 0.00 539.64 539.64 0.00 1079.27 28002.93 28002.93 46156.51 -18153.58

46+00.000 628.76 291.09 291.09 1235.11 571.81 28294.02 28294.02 46728.32 -18434.30

46+25.000 0.00 291.09 291.09 0.00 571.81 28585.11 28585.11 47300.13 -18715.02

46+50.000 406.53 188.21 188.21 789.18 365.36 28773.32 28773.32 47665.49 -18892.17

46+75.000 0.00 188.21 188.21 0.00 365.36 28961.53 28961.53 48030.85 -19069.32
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47+00.000 293.67 135.961 135.96 584.32 270.52 29097.49 29097.49 48301.37 -19203.88

I 47+20.099 299.71 220.86 220.86 599.42 440.59 29318.35 29318.35 48741.97 -19423.61

47+25.000 0.00 27.20 27.20 0.00 54.40 29345.55 29345.55 48796.37 -19450.81

47+50.000 198.08 91.70 91.70 396.16 183.41 29437.26 29437.26 48979.78 -19542.52

47+75.000 0.00 91.70 91.70 0.00 183.41 29528.96 29528.96 49163.19 -19634.22

48+00.000 178.87 82.81 82.81 357.74 165.62 29611.77 29611.77 49328.80 -19717.03
48+25.000 0.00 82.81 82.81 0.00 165.62 29694.58 29694.58 49494.42 -19799.84
48+50.000 165.28 76.52 76.52 330.56 153.04 29771.10 29771.10 49647.46 -19876.36
48+65.006 0.00 45.93 45.93 0.00 91.86 29817.03 29817.03 49739.31 -19922.29
48+75.000 0.00 0.00 0.00 0.00 0.00 29817.03 29817.03 49739.31 -19922.29

49+00.000 137.76 63.78 63.78 274.97 127.30 29880.80 29880.80 49866.62 -19985.81
49+25.000 0.00 63.78 63.78 0.00 127.30 29944.58 29944.58 49993.92 -20049.34

49+50.000 128.84 59.65 59.65 257.56 119.24 30004.23 30004.23 50113.16 -20108.93
49+61.486 124.64 53.92 53.92 249.28 107.81 30058.14 30058.14 50220.97 -20162.82
49+75.000 0.00 31.19 31.19 0.00 62.39 30089.34 30089.34 50283.35 -20194.01
50+00.000 96.65 44.74 44.74 193.29 89.49 30134.08 30134.08 50372.84 -20238.76

50+25.000 0.00 44.74 44.74 0.00 89.49 30178.82 30178.82 50462.32 -20283.50
50+50.000 28.49 13.19 13.19 56.99 26.38 30192.01 30192.01 50488.71 -20296.69
50+75.000 0.00 13.19 13.19 0.00 26.38 30205.21 30205.21 50515.09 -20309.88
51+00.000 163.12 75.52 75.52 82.04 37.98 30280.72 30280.72 50553.07 -20272.35
51+25.000 0.00 75.52 75.52 0.00 37.98 30356.24 30356.24 50591.06 -20234.82
51+50.000 363.67 168.36 168.36 181.83 84.18 30524.60 30524.60 50675.24 -20150.64
51+70.000 0.00 134.69 134.69 0.00 67.35 30659.29 30659.29 50742.58 -20083.29
51+75.000 0.00 0.00 0.00 0.00 0.00 30659.29 30659.29 50742.58 -20083.29
52+00.000 425.12 196.81 196.81 212.56 98.41 30856.11 30856.11 50840.99 -19984.88
52+16.429 444.63 264.62 264.62 222.31 132.31 31120.73 31120.73 50973.30 -19852.57

52+22.092 445.32 94.17 94.17 222.66 47.09 31214.90 31214.90 51020.39 -19805.49
52+25.000 444.93 48.44 48.44 222.47 24.22 31263.34 31263.34 51044.61 -19781.27
52+27.752 497.96 48.69 48.69 248.98 24.34 31312.03 31312.03 51068.95 -19756.92

52+50.000 434.44 384.14 384.14 217.22 192.07 31696.17 31696.17 51261.02 -19564.85
52+75.000 0.00 201.13 201.13 0.00 100.56 31897.30 31897.30 51361.59 -19464.29

53+00.000 173.72 80.42 80.42 95.24 44.09 31977.72 31977.72 51405.68 -19427.96
53+18.013 97.36 90.42 90.42 66.40 53.92 32068.14 32068.14 51459.60 -19391.46
53+25.000 0.00 12.60 12.60 0.00 8.59 32080.74 32080.74 ~1468.19 -19387.45
53+50.000 55.65 25.76 25.76 110.03 50.94 32106.50 32106.50 51519.13 -19412.62

53+75.000 0.00 25.76 25.76 0.00 50.94 32132.27 32132.27 51570.06 -19437.80
53+76.216 0.00 0.00 0.00 0.00 0.00 32132.27 32132.27 51570.06 -19437.80
54+00.000 44.30 19.51 19.51 88.06 38.78 32151.78 32151.78 51608.85 -19457.07

54+25.000 0.00 20.51 20.51 0.00 40.77 32172.29 32172.29 51649.62 -19477.33
54+50.000 72.54 33.58 33.58 54.11 25.05 32205.87 32205.87 51674.67 -19468.80
54+75.000 0.00 33.58 33.58 0.00 25.05 32239.45 32239.45 51699.71 -19460.26

54+92.880 180.19 59.66 59.66 90.22 29.87 32299.11 32299.11 51729.59 -19430.47

55+00.000 203.21 50.55 50.55 10 1.61 25.29 32349.67 32349.67 51754.88 -19405.21
55+25.000 0.00 94.08 94.08 0.00 47.04 32443.75 32443.75 51801.92 -19358.17
55+50.000 232.86 107.80 107.80 116.43 53.90 32551.55 32551.55 51855.82 -19304.27

55+75.000 0.00 107.80 107.80 0.00 53.90 32659.36 32659.36 51909.73 -19250.37
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56+00.000 209.35 96.92 96.9 104.67 48.46 32756.28 32756.28 51958.19 -1920

56+25.@ : 0.00 96.92 96.92 0.00 48.46 32853.20 32853.20 52006.65 -19153.45

56+50.000 182.33 84.41 84.41 91.16 42.21 32937.61 32937.61 52048.85 -19111.24

56+75.000 0.00 84.41 84.41 0.00 42.21 33022.02 33022.02 52091.06 -19069.04

57+00.000 50.98 23.60 23.60 32.26 14.94 33045.62 33045.62 52105.99 -19060.37

57+25.000 0.00 23.60 23.60 0.00 14.94 33069.23 33069.23 52120.93 -19051.70

57+50.000 79.35 36.74 36.74 158.68 73.46 33105.96 33105.96 52194.39 -19088.43

57+60.249 95.14 33.12 33.12 190.29 66.23 33139.08 33139.08 52260.63 -19121.54

57+75.000 0.00 25.99 25.99 0.00 51.98 33165.07 33165.07 52312.61 -19147.53

58+00.000 124.39 57.59 57.59 248.77 115.17 33222.66 33222.66 52427.78 -19205.12

58+25.000 0.00 57.59 57.59 0.00 115.17 33280.25 33280.25 52542.95 -19262.71

58+50.000 198.73 92.00 92.00 387.31 179.31 33372.25 33372.25 52722.26 -19350.01

58+70.000 0.00 73.60 73.60 0.00 143.45 33445.85 33445.85 52865.71 -19419.85

58+75.000 0.00 0.00 0.00 0.00 0.00 33445.85 33445.85 52865.71 -19419.85

59+00.000 216.07 100.03 100.03 406.50 188.19 33545.88 33545.88 53053.90 -19508.02

59+25.000 0.00 100.03 100.03 0.00 188.19 33645.92 33645.92 53242.09 -19596.18

59+50.000 324.83 150.38 150.38 599.83 277.70 33796.30 33796.30 53519.79 -19723.49

59+75.000 0.00 150.38 150.38 0.00 277.70 33946.68 33946.68 53797.49 -19850.81

59+93.711 0.00 0.00 0.00 0.00 0.00 33946.68 33946.68 53797.49 -19850.81

60+00.000 453.95 52.86 52.86 844.13 98.30 33999.55 33999.55 53895.79 -19896.25

60+25.000 0.00 210.16 210.16 0.00 390.80 34209.71 34209.71 54286.60 -20076.89

60+50.000 629.72 291.54 291.54 1212.64 561.41 34501.24 34501.24 54848.00 -20346.76

60+75.000 0.00 291.54 291.54 0.00 561.41 34792.78 34792.78 55409.41 -20616.63

60+81.560 807.26 98.06 98.06 1614.51 196.12 34890.84 34890.84 55605.53 -20714.69

61+00.000 929.54 593.10 593.10 1856.62 1185.36 35483.94 35483.94 56790.89 -21306.95

61+25.000 0.00 430.34 430.34 0.00 859.55 35914.28 35914.28 57650.44 -21736.15

61+50.000 1278.28 591.80 591.80 2552.77 1181.84 36506.08 36506.08 58832.28 -22326.20

61+75.000 0.00 591.80 591.80 0.00 1181.84 37097.87 37097.87 60014.12 -22916.24

62+00.000 1696.94 785.62 785.62 3393.89 1571.24 37883.49 37883.49 61585.36 -23701.87

62+25.000 0.00 785.62 785.62 0.00 1571.24 38669.12 38669.12 63156.60 -24487.49

62+50.000 2325.24 1076.50 1076.50 4650.48 2153.00 39745.62 39745.62 65309.60 -25563.99

62+75.000 0.00 1076.50 1076.50 0.00 2153.00 40822.11 40822.11 67462.60 -26640.49

63+00.000 1859.69 860.97 860.97 3719.38 1721.93 41683.08 41683.08 69184.54 -27501.45

63+25.000 0.00 860.97 860.97 0.00 1721.93 42544.05 42544.05 70906.47 -28362.42

63+50;000 1610.87 745.77 745.77 3220.06 1490.77 43289.82 43289.82 72397.24 -29107.42

63+75.000 0.00 745.77 745.77 0.00 1490.77 44035.60 44035.60 73888.01 -29852.41

64+00.000 1474.48 682.63 682.63 2948.97 1365.26 44718.23 44718.23 75253.28 -30535.04

64+14.720 0.00 401.93 401.93 0.00 803.86 45120.16 45120.16 76057.13 -30936.97

64+25.000 0.00 0.00 0.00 0.00 0.00 45120.16 45120.16 76057.13 -30936.97

64+50.000 1228.53 568.76 568.76 2456.25 1137.15 45688.92 45688.92 77194.28 -31505.36

64+75.000 0.00 568.76 568.76 0.00 1137.15 46257.69 46257.69 78331.44 -32073.75

64+85.929 858.04 173.66 173.66 1715.76 347.25 46431.34 46431.34 78678.68 -32247.34

65+00.000 840.59 442.62 442.62 1681.18 885.16 46873.96 46873.96 79563.85 -32689.88

65+25.000 0.00 389.16 389.16 0.00 778.32 47263.12 47263.12 80342.17 -33079.04

65+50.000 715.48 331.24 331.24 1430.97 662.48 47594.37 47594.37 81004.65 -33410.29

65+75.000 0.00 331.24 331.24 0.00 662.48 47925.61 47925.61 81667.14 -33741.53
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66+00.000 433.42 200.66 200.66 866.84 401.31 48126.27 48126.27 82068.45~
66+25.000 0.00 200.66 200.66 0.001 401.31 48326.92 48326.92 82469.77 -34142.84

r 66+50.000 467.68 216.52 216.52 935.35 433.03 48543.44 48543.44 82902.80 -34359.36
66+75.000 0.00 216.52 216.52 0.00 433.03 4.8759.96 48759.96 83335.83 -34575.88
66+93.711 0.00 0.00 0.00 0.00 0.00 48759.96 48759.96 83335.83 -34575.88

67+00.000 335.68 39.09 39.09 671.36 78.18 48799.05 48799.05 83414.02 -34614.97
67+25.000 0.00 155.41 155.41 0.00 310.81 48954.46 48954.46 83724.83 -34770.37

67+50.000 157.86 73.08 73.08 289.86 134.20 49027.54 49027.54 83859.03 -34831.49
67+75.000 0.00 73.08 73.08 0.00 134.20 49100.62 49100.62 83993.22 -34892.60
68+00.000 84.26 39.01 39.01 137.22 63.53 49139.63 49139.63 84056.75 -34917.12
68+25.000 0.00 39.01 39.01 0.00 63.53 49178.64 49178.64 84120.28 -34941.64
68+50.000 41.66 19.29 19.29 83.33 38.58 49197.93 49197.93 84158.86 -34960.93
68+75.000 0.00 19.29 19.29 0.00 38.58 49217.22 49217.22 84197.43 -34980.22
68+81.560 27.01 3.28 3.28 54.02 6.56 49220.50 49220.50 84204.00 -34983.50
69+00.000 23.05 17.09 17.09 20.54 25.46 49237.59 49237.59 84229.46 -34991.86
69+25.000 0.00 10.67 10.67 0.00 9.51 49248.26 49248.26 84238.97 -34990.71

69+50.000 231.49 107.17 107.17 115.75 53.59 49355.43 49355.43 84292.55 -34937.12
69+75.000 0.00 107.17 107.17 0.00 53.59 49462.61 49462.61 84346.14 -34883.53
70+00.000 366.86 169.84 169.84 183.43 84.92 49632.45 49632.45 84431.06 -34798.61
70+25.000 0.00 169.84 169.84 0.00 84.92 49802.29 49802.29 84515.98 -34713.69
70+50.000 498.57 230.82 230.82 249.28 115.41 50033.11 50033.11 84631.39 -34598.28
70+75.000 0.00 230.82 230.82 0.00 115.41 50263.93 50263.93 84746.80 -34482.87
71+00.000 486.75 225.35 225.35 243.38 112.67 50489.28 50489.28 84859.48 -34370.20
71+25.000 0.00 225.35 225.35 0.00 112.67 50714.63 50714.63 84972.15 -34257.52
71+50.000 355.02 164.36 164.36 177.51 82.18 50878.99 50878.99 85054.33 -34175.34
71+75.000 0.00 164.36 164.36 0.00 82.18 51043.34 51043.34 85136.51 -34093.16
71+86.602 285.54 61.35 61.35 142.77 30.68 51104.70 51104.70 85167.18 -34062.49
72+00.000 231.12 128.19 128.19 115.56 64.09 51232.88 51232.88 85231.28 -33998.40
72+21.380 0.00 91.51 91.51 0.00 45.75 51324.39 51324.39 85277.03 -33952.64
72+25.000 0.00 0.00 0.00 0.00 0.00 51324.39 51324.39 85277.03 -33952.64
72+50.000 21.49 9.95 9.95 14.40 6.67 51334.34 51334.34 85283.70 -33949.36
72+75.000 0.00 9.95 9.95 0.00 6.67 51344.29 51344.29 85290.36 -33946.07
73+00.000 171.11 79.22 79.22 342.22 158.44 51423.51 51423.51 85448.80 -34025.29
73+25.000 0.00 79.22 79.22 0.00 [58.44 51502.72 51502.72 85607.24 -34104.51
73+50.000 373.57 172.95 172.95 747.15 345.90 51675.68 51675.68 85953.14 -34277.46
73+75.000 0.00 172.95 172.95 0.00 345.90 51848.63 51848.63 86299.04 -34450.41
74+00.000 977.45 452.52 452.52 499.53 231.27 52301.15 52301.15 86530.31 -34229.16
74+25.000 0.00 452.52 452.52 0.00 231.27 52753.67 52753.67 86761.57 -34007.90
74+50.000 1610.19 745.46 745.46 1318.54 610.44 53499.13 53499.13 87372.01 -33872.87
74+75.000 0.00 745.46 745.46 0.00 610.44 54244.59 54244.59 87982.44 -33737.85
75+00.000 1608.42 744.64 744.64 808.17 374.15 54989.23 54989.23 88356.60 -33367.36
75+25.000 0.00 744.64 744.64 0.00 374.15 55733.88 55733.88 88730.75 -32996.87
75+32.721 0.00 0.00 0.00 0.00 0.00 55733.88 55733.88 88730.75 -32996.87
75+34.411 1813.28 56.75 56.75 908.50 28.43 55790.63 55790.63 88759.18 -32968.56
75+50.000 1921.83 1078.27 1078.27 962.07 540.00 56868.90 56868.90 89299.19 -32430.29
75+75.000 0.00 889.74 889.74 0.00 445.40 57758.63 57758.63 89744.59 -31985.96
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76+00.000 2460.10 1138.94 1138.94 1713.51 793.29 588 58897.57 9053~31640.31
76+25.000 0.00 I J38.94 J138.94 0.00 793.29 60036.50 60036.50 91331 31294.66

76+50.000 1704.47 789.10 789.10 1039.80 481.39 60825.61 60825.61 91812.55 -30986.95
76+75.000 0.00 789.10 789.10 0.00 48J.39 61614.71 61614.71 92293.94 -30679.23
77+00.000 102.32 47.37 47.37 204.65 94.74 61662.09 61662.09 92388.69 -30726.60
77+25.000 0.00 47.37 47.37 0.00 94.74 6J 709.46 61709.46 92483.43 -30773.97
77+50.000 J34.57 62.30 62.30 269.13 124.60 61771.76 61771.76 92608.03 -30836.27
77+75.000 0.00 62.30 62.30 0.00 124.60 61834.06 61834.06 92732.63 -30898.57
77+78.620 0.00 0.00 0.00 0.00 0.00 61834.06 61834.06 92732.63 -30898.57
78+00.000 91.71 36.31 36.31 183.41 72.62 61870.37 61870.37 92805.25 -30934.88
78+25.000 0.00 42.46 42.46 0.00 84.9J 61912.82 619J2.82 92890.16 -30977.34
78+50.000 179.25 82.99 82.99 358.51 165.98 61995.81 61995.81 93056.14 -31060.32
78+75.000 0.00 82.99 82.99 0.00 165.98 62078.80 62078.80 93222.11 -31143.31
79+00.000 257.11 119.03 119.03 514.23 238.07 62197.83 62197.83 93460.18 -31262.35
79+18.621 287.87 187.93 187.93 575.74 375.86 62385.76 62385.76 93836.04 -31450.28
79+25.000 0.00 34.01 34.01 0.00 68.01 62419.77 62419.77 93904.05 -31484.28
79+50.000 247.72 114.69 114.69 495.44 229.37 62534.45 62534.45 94133.42 -31598.97
79+75.000 0.00 114.69 114.69 0.00 229.37 62649.14 62649.14 94362.79 -31713.65
80+00.000 136.22 63.06 63.06 272.44 126.13 62712.20 62712.20 94488.92 -31776.72
80+25.000 0.00 63.06 63.06 0.00 126.13 62775.27 62775.27 94615.05 -31839.78
80+50.000 233.09 107.91 107.91 466.17 215.82 62883.18 62883.18 94830.87 -31947.69
80+75.000 0.00 107.91 107.91 0.00 215.82 62991.09 62991.09 95046.69 -32055.60
81+00.000 256.39 118.70 118.70 512.78 237.40 63109.79 63109.79 95284.09 -32174.30
81+25.000 0.00 118.70 118.70 0.00 237.40 63228.49 63228.49 95521.49 -32293.00
81+50.000 244.92 113.39 113.39 483.38 223.79 63341.87 63341.87 95745.27 -32403.40
81+75.000 0.00 113.39 113.39 0.00 223.79 63455.26 63455.26 95969.06 -32513.80
81+92.875 336.89 111.52 111.52 673.39 222.90 63566.78 63566.78 96191.96 -32625.18
82+00.000 363.83 92.46 92.46 727.66 184.86 63659.24 63659.24 96376.83 -32717.59
82+25.000 0.00 168.44 168.44 0.00 336.88 63827.68 63827.68 96713.71 -32886.03
82+50.000 371.26 171.88 171.88 742.52 343.76 63999.56 63999.56 97057.46 -33057.91
82+75.000 0.00 171.88 171.88 0.00 343.76 64171.44 64171.44 97401.22 -33229.79
83+00.000 568.14 263.03 263.03 1136.27 526.05 64434.46 64434.46 97927.27 -33492.81
83+25.000 0.00 263.03 263.03 0.00 526.05 64697.49 64697.49 98453.33 -33755.84
83+50.000 780.30 361.25 361.2'5 1560.60 722.50 65058.74 65058.74 99175.83 -34117.09
83+75.000 0.00 361.25 361.25 0.00 722.50 65419.99 65419.99 99898.33 -34478.34
84+00.000 1276.10 590.79 590.79 2548.83 1180.01 66010.78 66010.78 101078.34 -35067.56
84+25.000 0.00 590.79 590.79 0.00 1180.01 66601.57 66601.57 102258.36 -35656.79
84+50.000 1269.99 587.96 587.96 2511.31 1162.64 67189.53 67189.53 103421.00 -36231.47
84+75.000 0.00 587.96 587.96 0.00 1162.64 67777.48 67777.48 104583.64 -36806.16
84+76.129 1198.35 25.05 25.05 2396.64 50.11 67802.54 67802.54 104633.75 -36831.21
85+00.000 1074.18 1004.58 1004.58 2145.49 2007.87 68807.12 68807.12 106641.62 -37834.50
85+25.000 0.00 497.31 497.31 0.00 993.28 69304.43 69304.43 107634.90 -38330.47
85+50.000 675.90 312.92 312.92 1351.80 625.83 69617.35 69617.35 108260.74 -38643.39
85+75.000 0.00 312.92 312.92 0.00 625.83 69930.26 69930.26 108886.57 -38956.31
86+00.000 216.47 100.22 100.22 432.95 200.44 70030.48 70030.48 109087.01 -39056.53
86+06.936 175.21 50.31 50.31 349.89 100.55 70080.79 70080.79 109187.56 -39106.77

q
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86+25.000 0.00 58.61 58.61 0.00 117.04 70139.40 70139.40 109304.60 -39165.20

86+50.000 129.28 59.85 59.85 102.53 47.47 70199.25 70199.25 109352.07 -39152.82

86+75.000 0.00 59.85 59.85 0.00 47.47 70259.10 70259.10 109399.54 -39140.44

87+00.000 459.93 212.93 212.93 229.97 106.47 70472.03 70472.03 109506.01 -39033.97

87+05.739 391.08 90.45 90.45 195.54 45.23 70562.48 70562.48 109551.23 -38988.75

87+25.000 0.00 139.49 139.49 0.00 69.75 70701.98 70701.98 109620.98 -38919.00

87+50.000 482.96 223.59 223.59 241.48 111.80 70925.57 70925.57 109732.77 -38807.20

87+75.000 0.00 223.59 223.59 0.00 111.80 71149.16 71149.16 109844.57 -38695.41

88+00.000 425.67 197.07 197.07 212.84 98.54 71346.23 71346.23 109943.11 -38596.87

88+25.000 0.00 197.07 197.07 0.00 98.54 71543.30 71543.30 110041.64 -38498.34

88+50.000 154.73 71.63 71.63 77.68 35.96 71614.94 71614.94 I I0077.60 -38462.67

88+75.000 0.00 71.63 71.63 0.00 35.96 71686.57 71686.57 110113.56 -38426.99

89+00.000 304.85 141.14 141.14 609.71 282.27 71827.71 71827.71 110395.84 -38568.13

89+15.030 244.78 152.99 152.99 489.56 305.97 71980.69 71980.69 110701.81 -38721.11

89+25.000 0.00 45.19 45.19 0.00 90.38 72025.89 72025.89 110792.19 -38766.31

89+50.000 819.34 379.32 379.32 1638.67 758.64 72405.21 72405.21 111550.84 -39145.63

89+75.000 0.00 379.32 379.32 0.00 758.64 72784.53 72784.53 112309.48 -39524.95

89+90.398 498.79 142.23 142.23 993.60 283.33 72926.76 72926.76 112592.81 -39666.05

90+00.000 447.64 168.29 168.29 887.01 334.40 73095.05 73095.05 112927.20 -39832.16

90+09.814 0.00 81.35 81.35 0.00 161.20 73176.40 73176.40 113088.41 -39912.01

90+25.000 0.00 0.00 0.00 0.00 0.00 73176.40 73176.40 113088.41 -39912.01

90+50.000 289.75 134.14 134.14 568.15 263.03 73310.54 73310.54 113351.44 -40040.89

90+75.000 0.00 134.14 134.14 0.00 263.03 73444.69 73444.69 113614.47 -40169.78

91 +00.000 135.95 62.94 62.94 271.90 125.88 73507.63 73507.63 113740.35 -40232.72

91+25.000 0.00 62.94 62.94 0.00 125.88 73570.57 73570.57 113866.23 -40295.66

91+50.000 163.96 75.91 75.91 327.91 151.81 73646.47 73646.47 114018.04 -40371.57

91+75.000 0.00 75.91 75.91 0.00 151.81 73722.38 73722.38 114169.85 -40447.47

92+00.000 142.54 65.99 65.99 285.07 131.98 73788.37 73788.37 114301.82 -40513.46

92+25.000 0.00 65.99 65.99 0.00 131.98 73854.35 73854.35 114433.80 -40579.45

92+50.000 120.78 55.92 55.92 241.56 II 1.83 73910.27 73910.27 114545.63 -40635.36

92+75.000 0.00 55.92 55.92 0.00 111.83 73966.19 73966.19 114657.47 -40691.28

93+00.000 107.43 49.74 49.74 213.42 98.81 74015.92 74015.92 114756.27 -40740.35

93+25.000 0.00 49.74 49.74 0.00 98.81 74065.66 74065.66 114855.08 -40789.42

93+50.000 116.63 54.00 54.00 87.84 40.67 74119.65 74119.65 114895.75 -40776.09

93+75.000 0.00 54.00 54.00 0.00 40.67 74173.65 74173.65 114936.42 -40762.76

94+00.000 389.76 180.45 180.45 220.33 102.00 74354.10 74354.10 115038.42 -40684.32

94+25.000 0.00 180.45 180.45 0.00 102.00 74534.54 74534.54 115140.42 -40605.88

94+50.000 463.14 214.42 214.42 313.87 145.31 74748.96 74748.96 115285.73 -40536.77

94+75.000 0.00 214.42 214.42 0.00 145.31 74963.38 74963.38 115431.04 -40467.67

95+00.000 226.44 104.83 104.83 185.79 86.01 75068.21 75068.21 115517.06 -40448.85

95+25.000 0.00 104.83 104.83 0.00 86.01 75173.04 75173.04 115603.07 -40430.03

95+50.000 138.85 64.28 64.28 85.87 39.76 75237.33 75237.33 115642.83 -40405.50

95+56.901 228.45 46.94 46.94 127.42 27.26 75284.26 75284.26 115670.09 -40385.82

95+75.000 0.00 76.57 76.57 0.00 42.71 75360.83 75360.83 115712.80 -40351.96

96+00.000 410.47 190.03 190.03 217.62 100.75 75550.87 75550.87 115813.55 -40262.68

96+25.000 0.00 190.03 190.03 0.00 100.75 75740.90 75740.90 115914.30 -40173.39
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96+25.417 373.92 2.89 2.89 239.14 1.85 75743.79 75743.79 115916.14 -40172.35

96+50.000 412.58 358.05 358.05 246.28 220.99 76101.84 76101.84 116137.13 -40035.29

96+75.000 0.00 191.01 191.01 0.00 114.02 76292.85 76292.85 116251.15 -39958.30

97+00.000 512.02 237.05 237.05 273.54 126.64 76529.90 76529.90 116377.79 -39847.89

97+25.000 0.00 237.05 237.05 0.00 126.64 76766.95 76766.95 116504.43 -39737.48

97+50.000 245.49 113.65 113.65 126.50 58.56 76880.60 76880.60 116562.99 -39682.39

97+75.000 0.00 113.65 113.65 0.00 58.56 76994.26 76994.26 116621.56 -39627.30

98+00.000 184.81 85.56 85.56 103.09 47.73 77079.81 77079.81 116669.29 -39589.47

98+10.932 148.22 67.42 67.42 87.74 38.63 77147.23 77147.23 116707.92 -39560.69

98+25.000 0.00 38.61 38.61 0.00 22.86 77185.85 77185.85 116730.78 -39544.93

98+50.000 43.69 20.23 20.23 86.79 40.18 77206.08 77206.08 116770.96 -39564.88

98+75.000 0.00 20.23 20.23 0.00 40.18 77226.31 77226.31 116811.14 -39584.83

99+00.000 98.62 45.66 45.66 197.24 91.31 77271.96 77271.96 116902.46 -39630.49

99+25.000 0.00 45.66 45.66 0.00 91.31 77317.62 77317.62 116993.77 -39676.15

99+50.000 111.80 51.76 51.76 223.60 103.52 77369.38 77369.38 117097.29 -39727.91

99+75.000 0.00 51.76 51.76 0.00 103.52 77421.14 77421.14 117200.81 -39779.67

100+00.00
86.13 39.88 39.88 172.26 79.75 77461.02 77461.02 117280.56 -39819.54

0
100+25.00

0.00 39.88 39.88 0.00 79.75 77500.89 77500.89 117360.31 -39859.42
0

100+50.00
86.22 39.92 39.92 172.43 79.83 77540.81 77540.81 117440.14 -39899.33

0
100+75.00

0.00 39.92 39.92 0.00 79.83 77580.72 77580.72 117519.97 -39939.25
0

101+00.00
74.22 34.36 34.36 148.44 68.72 77615.08 77615.08 117588.69 -39973.61

0
101+25.00

0.00 34.36 34.36 0.00 68.72 77649.44 77649.44 117657.42 -40007.97
0

101+50.00
65.84 30.48 30.48 131.68 60.96 77679.93 77679.93 117718.38 -40038.45

0
101+75.00

0.00 30.48 30.48 0.00 60.96 77710.41 77710.41 117779.34 -40068.93
0

102+00.00
204.84 94.83 94.83 102.42 47.42 77805.24 77805.24 117826.76 -40021.52

0

102+25.00
0.00 94.83 94.83 0.00 47.42 77900.07 77900.07 117874.17 -39974.10

0
102+32.08

0.00 0.00 0.00 0.00 0.00 77900.07 77900.07 117874.17 -39974.10
3

102+50.00
583.73 193.68 193.68 291.86 96.84 78093.75 78093.75 117971.01 -39877.26

0

102+75.00
0.00 270.24 270.24 0.00 135.12 78363.99 78363.99 118106.13 -39742.14

0
103+00.00

921.12 426.44 426.44 460.56 213.22 78790.44 78790.44 118319.36 -39528.92
0

103+25.00
0.00 426.44 426.44 0.00 213.22 79216.88 79216.88 118532.58 -39315.70

0

103+50.00
1222.89 566.15 566.15 611.45 283.08 79783.03 79783.03 118815.65 -39032.62

0
103+75.00 0.00 566.15 566.15 0.00 283.08 80349.19 80349.19 119098.73 -38749.54
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0
104+00.00

1209.95 560.16 560.16. 604.97 280.08 80909.35 80909.35 119378.81 -38469.46
0

104+06.36 1230.90 287.77 287.77 615.45 143.88 81197.11 81197.11 119522.69 -38325.58
6

104+20.65
1585.02 698.09 698.09 792.51 349.04 81895.20 81895.20 119871.74 -37976.54

3

104+25.00
2203.87 287.21 287.21 110 1.94 143.61 82182.42 82182.42 120015.35 -37832.93

0

104+34.75
1615.76 661.76 661.76 807.88 330.88 82844.17 82844.17 120346.22 -37502.05

0
104+49.04

2315.81 1041.49 1041.49 1157.92 520.75 83885.67 83885.67 120866.97 -36981.31
0

104+50.00
1630.58 70.22 70.22 815.30 35.11 83955.89 83955.89 120902.09 -36946.19

0
104+63.13

1629.72 736.58 736.58 814.86 368.29 84692.47 84692.47 121270.38 -36577.90
6

104+75.00
1624.53 715.40 715.40 812.27 357.70 85407.87 85407.87 121628.07 -36220.21

0

105+00.00
2275.87 1805.74 1805.74 1137.93 902.87 87213.61 87213.61 122530.94 -35317.34

0
105+25.00 0.00 1053.64 1053.64 0.00 526.82 88267.25 88267.25 123057.77 -34790.52

0
105+50.00

1222.79 566.11 566.11 611.39 283.05 88833.36 88833.36 123340.82 -34507.46
0

105+75.00
0.00 566.11 566.11 0.00 283.05 89399.46 89399.46 123623.87 -34224.41

0
106+00.00

1004.35 464.98 464.98 502.17 232.49 89864.44 89864.44 123856.36 -33991.92
0

106+25.00
0.00 464.98 464.98 0.00 232.49 90329.41 90329.41 124088.85 -33759.43

0

106+25.60 872.18 9.78 9.78 436.09 4.89 90339.19 90339.19 124093.74 -33754.55
5

106+50.00 725.03 721.54 721.54 362.52 360.77 91060.73 91060.73 124454.51 -33393.77
0

106+75.00
0.00 335.66 335.66 0.00 167.83 91396.40 91396.40 124622.34 -33225.94

0
107+00.00

337.38 156.19 156.19 168.69 78.10 91552.59 91552.59 124700.44 -33147.85
0

107+25.00
0.00 156.19 156.19 0.00 78.10 91708.78 91708.78 124778.53 -33069.75

0
107+50.00

105.60 48.89 48.89 211.20 97.78 91757.67 91757.67 124876.31 -33118.64
0

107+67.91 0.00 35.04 35.04 0.00 70.08 91792.71 91792.71 124946.39 -33153.68
7

107+75.00
0.00 0.00 0.00 0.00 0.00 91792.71 91792.71 124946.39 -33153.68

0

108+00.00
282.28 130.69 130.69 564.56 261.37 91923.40 91923.40 125207.76 -33284.36

0

108+07.90
373.93 96.08 96.08 747.86 192.17 92019.48 92019.48 125399.92 -33380.45

7
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108+25.00
0.00 i 18.36 118.36 0.00 236.73 92137.84 92137.84 125636.65 -33498.81

0

108+50.00
396.42 183.53 183.53 791.21 366.30 92321.37 92321.37 126002.95 -33681.58

0

108+75.00
0.00 183.53 183.53 0.00 366.30 92504.90 92504.90 126369.25 -33864.35

0
109+00.00

444.23 205.66 205.66 882.86 408.73 92710.56 92710.56 126777.98 -34067.42
0

109+25.00
0.00 205.66 205.66 0.00 408.73 92916.22 92916.22 127186.72 -34270.49

0

109+50.00 474.56 219.70 219.70 949.12 439.41 93135.93 93135.93 127626.12 -34490.20
0

109+75.00
0.00 219.70 219.70 0.00 439.41 93355.63 93355.63 128065.53 -34709.90

0

110+00.00
252.84 117.05 117.05 505.67 234.11 93472.68 93472.68 128299.64 -34826.96

0

110+25.00
0.00 117.05 117.05 0.00 234.11 93589.74 93589.74 128533.75 -34944.01

0
110+50.00

238.37 110.35 110.35 476.73 220.71 93700.09 93700.09 128754.46 -35054.36
0

110+75.00
0.00 110.35 110.35 0.00 220.71 93810.45 93810.45 128975.17 -35164.72

0
111+00.00

287.63 133.16 133.16 575.27 266.33 93943.61 93943.61 129241.50 -35297.88
0

111+25.00
0.00 133.16 133.16 0.00 266.33 94076.78 94076.78 129507.82 -35431.050

111+50.00
243.39 112.68 112.68 486.78 225.36 94189.46 94189.46 129733.19 -35543.73

0
111+53.87

0.00 17.45 17.45 0.00 34.89 94206.90 94206.90 129768.08 -35561.18
I

111+75.00
0.00 0.00 0.00 0.00 0.00 94206.90 94206.90 129768.08 -35561.18

0
112+00.00

156.78 72.58 72.58 313.56 145.16 94279.49 94279.49 129913.24 -35633.76
0

112+25.00
0.00 72.58 72.58 0.00 145.16 94352.07 94352.07 130058.41 -35706.34

0
112+50.00

95.54 44.23 44.23 191.08 88.46 94396.30 94396.30 130146.87 -35750.57
0

112+52.43
92.24 8.47 8.47 184.48 16.93 94404.77 94404.77 130163.81 -35759.04

5

112+75.00
0.00 38.55 38.55 0.00 77.09 94443.31 94443.31 130240.90 -35797.58

0
113+00.00

18.34 8.49 8.49 34.56 16.00 94451.80 94451.80 130256.90 -35805.10
0

113+03.87 0.00 1.31 1.31 0.00 2.48 94453.12 94453.12 130259.38 -35806.26
1

113+25.00
0.00 0.00 0.00 0.00 0.00 94453.12 94453.12 130259.38 -35806.26

0
113+50.00

142.93 66.17 66.17 71.47 33.09 94519.29 94519.29 130292.46 -35773.17
0

113+52.43 144.38 12.96 12.96 72.19 6.48 94532.24 94532.24 130298.94 -35766.70
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Project # 12076 Table 23.5

Name: Shearon Harris Nuclear Power Plant, Carolina

Estimation of Civil Quantities tor Plant Access Roads. for New AP-1000
units

Earthwork Computation For Ramps @ Harris US-1 Rout Interchange

Description Value Unit
----1-------

Height of Ramp 30.00 it

Length of ramp 1000.00 it

Side slopes 2.00 1V:2H

Width of ramp 32.00 Ft.

Area at Bottom 0.00 Sq.it

Area at Max. ht 2760.00 Sq.ft

Avg. Area 1380.00 Sq.ft
-_.-

Volume 51111 Cu. Yard

4 Nos. of Ramp 204444 Cu. Yard

Apply
Compaction 245333 Cu. Yard
Factor

Say 250000 Cu. Yard

CiviLqty_11-29-06_revised.xls-ACCESSROAD
RFI-158 Attachment
Page '?iZ-of (f ( --'-- Page:1



1000
i

SCALE

FIGURE - 1

SHEARON HARRIS NUCLEAR POWER PLANT
PROJECT # 12076

HAR/FAR COST ESTIMATE

500 0 500
~..... -

\
.\p /
.~ ...

) / ...
:.- (

(
(



FIGURE 2
SH.EARON HARRIS NUCLEAR POWER PLANT

·PROJECT # 12076
~'=tl=,~:~~;i:~<~"9';;! HAR/FAR COST ESTIMATE

600 0 600 1200
! I

SCALE





Figure 4.1
PLAN - Plant Access Road
Sbeet 1 of 4
Scale 1" = 200'
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Figure 4.4
PLAN - Plant Access Road
Sheet 4 of 4
Scale I" = 200'
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PROFILE
sta.OO+OO to 80+00

Figure 4.5
PROFILE - Plant Access Road
Sheet 1 of2
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Progress Energy,

HAR 2&3 RFI-158 Attachment C
-25-2007

Item Description: Construction parking lots, Laydown areas, Roads ­
surfacing

Surfacing in Plant, Construction Laydown, Construction parking & Switchyard
area (Item # 14 of Attachment A-1, Civil Quantities)

(a) Providing and laying 3.5" asphalt pavement in plant area and around cooling
tower area over a 6" aggregate base course and 6" aggregate subbase
course including supply, transporting, placing, compacting, rolling etc. as per
design and drawing.

(b) Providing and laying 12" crushed stone surfacing in plant area and around
cooling tower area not covered under asphalt. Item includes placing 8 oz/sy
geotextile 12" crushed stone surfacing course including supply, transporting,
placing, compacting, rolling etc. as per design and drawing.

(c) Providing and laying 9" crushed stone surfacing in laydown area and
construction office area. Item includes placing 8 oz/sy geotextile 9" crushed
stone surfacing course including supply, transporting, placing, compacting,
rolling etc. as per design and drawing.

(d) Providing and laying 12" crushed stone surfacing in switchyard area for unit-3.
Item includes placing 8 oz/sy geotextile 12" crushed stone surfacing course
including supply, transporting, placing, compacting, rolling etc. as per design
and drawing.

(e) Providing and laying 4" thick seeded top soil, including providing 4" thick top
soil, seeding, mulching, etc. as per DOT approved guide lines.

Design Approach I Basis for Estimate:
Area measured from GA and topographic map using AutoCAD software for
different facilities. Area of each surface type is combined to compute the total
surfacing of individual type.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Plant area and area around cooling tower will be asphalt surfaced
-West side area labeled as A3 in Figure-1 will be seeded
-Switchyard and other reaming area will be surfaced with crushed stone.

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Figure-10

2. Calculation(s): Table 26.1

3. References : None
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Shearon Harris Nuclear Power Plant, Carolina

Project #

Civil Quantities for Two New AP-1000 units

Area Statement for Surfacing to Civil Quantities of the Estimate

Table 26.1

Area Statement as Per GA

# Ar~~_Descrie!iQr:!-_ Suface Type Area in Acres Remarks-----p- .- --
1 Power Blocks 5.60 (Both for Unit 2 & 3)---. -

-- 2 Cooling T<?wers ?~ J!?oth)

3 Switch yard 5.50--

4 Const. Parking 24.00 Area lable 11 in GA
5 Const. Offices & Warehouse

18.00

6 Plant Roads & Roads 12.00

7 Heavy Lift Crane path 7.50

8 Construction Laydown 32.00

9 Building Ar~a 10.00.. -

10 West side to Const. Laydown 14.67

11 Other Remaing area 60.00

Total of Graded area 191.77
a - Asphalt surfacing In plant unit area and Cooling tower area and parking area.

Power Blocks -Cooling tower
a Surrounded area Asphalt 46.00

1 Cooling tower 2.50

2 Power Block 5.60

3 Building & Other area 6.00

4 Plant roads 10.00

Ashphalt Paved Area 21.90 a - (1+2+3+4)

Say 22.00
b- Crushed stone surfacing In plant unit area and Cooling tower area and parking area.

1 Total area 74.00
Area covered in Ashphalt in (a)

2 -22.00

3 Plant roads -12.00

4 Buildings -6.00

Net Area 34.00

CiviLqty_11-29-06_revised.xls-Surfacing RFI-158 Attachment
Page 1- of~ --
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Shearon Harris Nuclear Power Plant, Carolina

Project #

Civil Quantities for Two New AP-1 000 units

Area Statement for Surfacing to Civil Quantities of the Estimate

Table 26.1

Area Statement as Per GA
C-Crushed stone surfacing in laydown area & construction office area.

1 West side area 32.00.

3 Const. Offices 18.00

4 Switchyard & Parking 29.5

5 Switchyard area -5.5

Total 74.00

Say 74.00
Area not covered under surfacing for this estimate

1 Plant Road 12.00

2 Buildings 10.00

3 Power Block 5.60

4 Heavy Lift Crane path 7.5

5 CoolinQ Towers 2.5

Total 37.60

Say 38.00

RFI-158 Attachp}ent
Page '3 of----1- -

I
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Progress Energy,

2&3 158 Attachment
01-25-2007

Item Description: New Saddle Dikes west of the Plant for low areas below
EL 260

Saddle dikes (4 Nos) (Dike A,B,C & D) (Item #12 of Attachment A-1, Civil
Quantities)
Items include
(a) Compacted earth fill dike on low areas in the west of plant below elevation

260 to raise the same at elevation 260. It includes providing compacted layers
of fill to design grade and elevations as per drawings.

(b) Supply and installation of 3' Thick riprap protection. This includes the graded
stone material of specified size, transporting, placing, and packing, finishing
the top surface at specified slopes.

(c) Supply and installation of 8 oz/sy geotextile fabric for the riprap protection,
includes the lapping, joining, testing etc.

Design Approach:
-Approximate length of the dikes according to elevation is measured from
topographic map.
-Computation table prepared to compute the volume of dike and the riprap
volume

Design Inputs: (Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Top width of dikes will be 15'
-Side slopes of dike will be 3H: 1V
-15% extra material will be required due to compaction
-Top of dike elevation will be 260'

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Figure-11 (Location of dikes)

2. Calculation(s): Table 27.1

3. References: None
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Shearon Harris Nuclear Power Plant Table 27.1

Project # 12076-010

Estimate of Civil Quantities for Two New AP-l 000 units

Saddle Dikes

Side Slopes 31V:3H

EARTHWORK COMPUTATIONS

Location Length Top Width Top of Dike Existing Area Al Existing Area Al Avg. Area Quantity

EL High EL LowEL

It It It It If It If If Cyd

Dike A 325 15 260 258 42 254 198 120 1444

Dike B 460 15 260 258 42 254 198 120 2044

DikeC 860 15 260 258 42 248 612 327 10416

DikeD 925 15 260 258 42 250 450 246 8428

Total 2570 22332

Allow 15% compaction 25682

RIPRAP COMPUTATIONS

Location Length Top Width Top of Dike Existing Sloping Avg. Sloping Area Al Thickness Quantity

EL LowEL Length Width

It It It It It It 1t2 It Cyd

Dike A 325 15 260 254 19.0 9.5 3083 3 343
..

Dike B 460 15 260 254 19.0 9.5 4364 3 485

Dike C 860 15 260 248 37.9 19.0 16317 3 1813

DikeD 925 15 260 250 31.6 15.8 14626 3 1625

Total 38390 4266

CiviLqty_11-29-06_revised.xls-DIKES Page:1
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Figure 1l.2
Location of Saddle Dikes



Progre:ss Energy,

2&3 158 Attachment

Item Description: Sewage Treatment Plant (Expanded or New)

Sewage treatment plant (Item -9 of attachment A-1, Civil Quantities)

Supply, install and setup the sewage treatment plant of specified capacity

Design Approach:
- Information for existing sewage treatment plant for existing unit-1 from

Progress Energy.
- Two treatment plant units of similar sewage flow capacity are considered one

for each of these units.

Design Inputs: (1) Information from Progress Energy

Assumptions:
-Average capacity required for each unit is proportionate to existing sewage
treatment plant for unit-1

Attachments: Attachment A- 1 (Civil Quantities- Harris Site)

1. Sketches : None

2. Calculation(s): Existing sewage plant is having capacity 17000 gallons per
day and serving 600 people.
Provide two new sewage treatment plant of similar 17000
gallons for new units, one for each.

3. References : Information about existing sewage plant from PGN (Copy
enclosed)

Page 1



Gopal,

"Nevill, James"
<James.Nevill@pgnmail.com>

11/06/2006 10:50 AM

To <GOPAL.KOMANDURI@sargentiundy.com>

cc

bcc

Subject Information Request for Harris

The sewage treatment plant prOViding treatment for the existing Harris Unit 1supports 600 people and has
a flow of 17,000 gallons per day.

Thanks, Jim

RFI-158 Attachment........-:-_
r7 f·-'
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Progress Energy,

2&3 158 Attachment
01-25-2007

Item Description: Lake water level affected roads including flood protection
for Training Center.

1. Flood protection for Training Center area (Item # 11 of Attachment A­
1 Civil Quantity)

Items include
(a) Compacted earth fill dike on the back side of the Training Center in

compacted layers to design grade and elevations as shown in drawings.
(b) Supply and installation of 3' Thick riprap protection. This includes the graded

stone material of specified size, transporting, placing, and packing, finishing
the top surface at specified slopes.

(c) Supply and installation of 8 oz/sy geotextile for the riprap protection, includes
the lapping, joining, testing etc.

(d) Supply and installation of 24" dia CHDPE culverts, including excavation,
compacted fill, pre-cast end sections and stone protection work for the
culverts.

Design Approach:
Existing road and raised road is marked on CAD drawing and width, etc. are
measured. Excel sheet is prepared to compute net area of revised section as
shown in sketch. Net area of each segment is used to compute the volume of
required fill.
For computation of riprap, average sloping length of lake facing portion is
used to compute the area of riprap. This area is multiplied by thickness to
compute the volume of riprap.

- Area computed for Geotextile fabric.
Number of culverts are according to the site layout.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Top of dike EL 250' (1' above raised road EL provided by PNG);
- Side slopes 3H:1V,
- Thickness of riprap 3'

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches: Figure-6, Sketch for computing net area
Figure-7 & 8 (Locations of roads to be raised)
Figure 7-1 showing proposed plan for Training Center dike.

2. Calculation(s): Refer Table 22.1, Table 22.3

Page 1
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3. References: N/A

2&3 158 Attachment

Page 2
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Date: -25-2007

2&3 158 Attachment

2 Raising lake level affected roads (Item # 13 of Attachment A-1, Civil
Quantities) at Location A,B,C,J,K,L,M,N,O,P (Note: Locations
D,E,F,G,H,I are not used)

Items include
(e) Compacted fill for raising lake affected road, including transporting and

placing selected earth material in compacted layers to design grade and
elevations as shown in drawings

(f) Supply and installation of 2' Thick riprap protection. This includes the graded
stone material of specified size, transporting, placing, and packing, finishing
the top surface at specified slopes.

(g) Supply and installation of 8 oz/sy geotextile for the riprap protection, includes
the lapping, joining, testing etc.

(h) Supply and installation of CHDPE/CMP culverts, including excavation,
compacted fill, pre-cast end sections and stone protection work for the
culverts.

Design Approach:
Existing road and raised road is marked on CAD drawing and width, etc. are
measured. Excel sheet is prepared to compute net area of revised section as
shown in sketch. Net area of each segment is used to compute the volume of
required fill.
For computation of riprap, Average sloping length of lake facing portion is
used to compute the area of riprap. This area is multiplied by thickness to
compute the volume of riprap.

- Area computed for riprap is used for Geotextile
Number of culverts are according to the site layout.

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Top of new road EL 249';
-Side slopes 3H: 1V
-Thickness of riprap 2'
- 100' length of road on both end of affected road will be re-surfaced

Attachments: see Attachment A-1 (Civil Quantities - Harris Site)

1. Sketches : Figure-6
Figure-7 & 8(Locations of roads to be raised)
Figures 7-2 through 7-13 showing proposed plans of raised

lake affected roads at locations A 1,A2,B,C1 ,C2,J,K,L,M,N,O,P
(Note: Locations D,E,F,G,H,I are not used)

Page 3



Pr012~ress Energy,

2&3 RFI-158 Attachment
2. Calculation(s):Refer Table-22.2 and Table-22.3

3. References: N/A

Page 4
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Shearon Harris Nuclear Power Plant Table 22.1

Project # 12076-010

Estimate of Civil Quantities for Two New AP-1000 units

Table 22.1; Dike for Training Center

Road 10 # Length ELi Wi EL2 W2 B EL3 Area 1 Area 2 Net Area Avg. Net Area Qty

Cu.Yard

Training Center 1 0 250 5 250.0 5 5 250 0 0 0 0 0

2 120 249 5 235.0 5 106 234 56 833 777 389 1727

3 95 249 5 228.0 5 126 228 0 1376 1376 1076 3787

4 220 249 5 226.0 5 140 226 0 1668 1668 1522 12397

5 225 249 5 232.0 5 113 222 590 1593 1003 1335 11127
...

6 145 249 5 234.0 5 104 232.5 82 899 818 910 4888
.. ._---_., .....~.._-

7 275 249 5 236.0 5 95 235 50 700 650 734 7473

8 65 249 5 230.0 5 128 229.5 33 1297 1264 957 2303

9 170 249 5 224.0 5 140 224 0 1 1813 1538 9684

10 460 249 5 222.0 5 168 222 0 2336 2336 2074 35335

11 270 249 5 227.0 5 128 227 0 1463 1463 1899 18993

12 280 249 5 230.0 5 120 230 0 1188 1188 1325 13743

2325 121457

"'d
~III

{JO -(1) I-Vl
00

»
o ::::

\;-1
..

g

I

After allowing 15% for Compaction 139676



Shearon Harris Nuclear Power Plant Table: 22.2

Project # 12076-010

Estimate 01 Civil Quantities for Two New AP-1000 units

Lake level affected road

Table 22.2; Lake Affected Roads

Road 10 # Length EL1 W1 EL2 W2 B EL3 Area 1 Area 2 Net Area Avg. Net Area Qty

Cu.Yard

Location A1 1 0 249 22 249.0 22 22 249 0 0 0

2 190 249 22 247.0 22 85 239 428 535 107 53.5 376

3 130 249 22 247.0 22 99 235 726 847 121 114 549

4 210 249 22 249.0 22 22 249 0 0 0 60.5 471
_._-_.',-------

Total 530 1396
.._---- "-~_. -------~,.._.

LocationA2 1 0 249 22 249.0 22 22 249 0 0 0

2 160 249 22 247.0 22 48 244 105 175 70 35 207
--

3 120 249 22 246.3 22 98 236 618 780 162 116 516
...

4 70 249 22 246.3 22 85 238 444 589 144 153 397

5 30 249 22 246.5 22 54 244 114 209 95 120 133

6 350 249 22 246.0 22 22 249 -66 0 66 80.5 1044

Total A2 730 2439

Total A 1260 3835

Location B 1 0 249 22 249.0 22 22 249 0 0 0

2 530 249 22 232.5 22 122 232 36 1224 1188 594 11660

3 1060 249 22 234.0 22 164 226.5 698 2093 1395 1291.5 50703

4 370 249 22 249.0 22 22 249 0 0 0 697.5 9558
--

1960 71922

Location C1 1 0 249 20 249.0 20 20 249 0 0 0
-

2 1220 249 20 234.0 20 129 232 149 1267 1118 558.75 25247

3 140 249 20 233.0 20 195 222 1183 2903 1720 1418.75 7358

4 970 249 20 230.0 20 195 220 1075 3118 2043 1881 67586

2330 100189

Page: 1



Shearon Harris Nuclear Power Plant Table: 22.2

Project # 12076-010

Estimate of Civil Quantities for Two New AP-l000 units

Lake level affected road

Table 22.2; Lake Affected Roads

Road 10 # Length EL1 Wl EL2 W2 B EL3 Area 1 Area 2 Net Area Avg. Net Area Qty

Cu.Yard

Location C2 1 0 249 20 249.0 20 20 249 0 0 0

=t 525 249 20 238.0 20 85 238 0 578 578 288.75 5615

3 72 249 20 238.5 20 158 227.5 801 1914 1113 645 2253

4 147 249 20 234.0 20 202 220 1554 3219 1885 1389 7581

5 445 249 20 230.0 20 202 220 1110 3219 2109 1887 31101
..~".._-

1189 46529
f-. '-. ."_ .._"~~-~"

TotalC 3519 146719

Location 0 1 0 249 12 249.0 12 12 249 0 0 0
-~-- ----_.._..- -~~._---

2 110 249 12 244.5 12 40 244 13 130 117 58.5 238
--~----~. .__.._...._._.

3 525 249 12 230.0 12 153 225 413 1980 1568 842.25 16377

4 165 249 12 230.0 12 190 220 1010 2929 1919 1743 10653

5 465 249 12 232.0 12 163 223 788 2275 1468 1703 29334
-

6 185 249 12 238.0 12 100 234 112 840 728 1108 7590

1450 64193

LocationJ 1 0 249 22 249.0 22 22 249 0 0 0

2 175 249 22 247.0 22 82 240 364 468 104 52 337

3 50 249 22 246.5 22 136 232 1146 1343 198 150.75 279

4 120 249 22 246.2 22 180 225.5 2091 2374 283 240 1067

5 237 249 22 246.1 22 196 220 2645 3161 316 299 2629

6 390 249 22 246.1 22 135 231 1185 1413 228 272 3927

7 270 249 22 246.5 22 59 244 101 203 101 164 1645

8 160 249 22 247.0 22 22 246 22 66 44 73 430

1402 10314

Page:2



Shearon Harris Nuclear Power Plant Table: 22.2

Project # 12076-010

Estimate of Civil Quantities for Two New AP-l000 units

Lake level affected road

Table 22.2; lake Affected Roads

Road 10 # Length EL1 Wl El2 W2 B EL3 Area 1 Area 2 Net Area Avg. Net Area Qly

Cu.Yard

Location K 1 0 250 32 250.0 32 32 242 256 256 0._..~~._ ...- --
2 153 250 32 250.0 32 120 225 1900 1900 0 0 0

3 163 249 32 245.0 32 275 210 5373 5987 614 307 1853

4 190 249 32 238.0 32 260 210 4368 6084 1716 1165 8198
--

5 105 249 32 235.0 32 237 224 1480 3363 1883 1800 6998

6 100 249 32 234.0 32 140 232.5 129 1419 1290 1587 5676

7 225 249 32 236.0 32 85 242 -351 410 761 1025 8544

8 428 249 32 249.0 32 32 249 0 0 0 380 6028

1364 37497

Location M 1 0 250 22 250.0 22 5 250 0 0 0 0 0

2 400 250 22 233.0 22 106 230 192 1280 1088 544 8059

3 305 250 22 231.0 22 126 230 74 1480 1406 1247 14086

4 505 250 22 235.0 22 140 230 40<; 1620 1215 1311 24511

5 65 250 22 236.( 22 113 234 135 1060 945 1080 2800

6 320 250 22 246.( 22 104 241 315 567 252 599 7093

7 80 250 22 250.( 22 95 250 0 0 0 126 373

1675 56724

location N 1 0 250 20 250.0 20 20 250 0 0 0 0 0

250

.__.

2 105 20 246.0 20 60 243.5 100 280 160 60 311
------- -_.__.-._-- -.-..._._._"--" ._"---,-~-----

3 160 250 20 240.0 20 115 233.5 439 1114 675 418 2783
.__._-- ..~~-- --_.... ...._._---

4 55 250 20 240.0 20 135 235.5 349 1124 775 725 1477
-~.__.__...__._.__.~ .._- _._--"-,",~,- -----_..~.

5 80 250 20 240.0 20 87 239 54 569 535 655 1941

6 120 250 20 243.0 20 61 243 0 284 284 409 1819

Civi,-qty_ll-29-06_revised.xls-Raised_road Page:3



Shearon Harris Nuclear Power Plant Table: 22.2

Project # 12076-010

Table 22.2; Lake Affected Roads

Road 10 # Length EL1 W1 EL2 W2 B EL3 Area 1 Area 2 Net Area Avg. Net Area Qty

Cu.Yard

7 237 250 20 250.0 20 20 250 0 0 0 142 1244
~-------

777 9575

Location L 1 0 249 26 249.0 20 26 249 0 0 0 544 0

2 187 249 20 245.0 20 80 240 250 450 200 100 693

3 75 249 20 245.0 20 80 240 250 450 200 200 556

4 227 249 20 247.0 20 50 245 70 140 70 135 1135
- --

5 165 249 20 249.0 20 20 249 0 0 0 35 214

654 2597

Location P 1 0 249 25 249.0 25 25 249 0 0 0 0 0

2 915 249 25 238.5 25 120 234 326 1088 761 381 12899

3 27 249 25 239.0 25 120 234 363 1088 725 743 743

4 35 249 25 240.0 25 110 232 540 1148 808 666 864

5 950 249 25 249.0 25 25 249 0 0 0 304 10688
r----------- f-- - ------._--

1927 25193

All Roads 15988 428566

Estimate of Civil Quantities for Two New AP-1000 units

Lake level affected road

After allowing 15% for Compaction 492854
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Shearon Harris Nuclear Power Plant Table: 22.3

Project # 12076·010

Estimate of Civil Quantities for Two New AP-1 000 units

Table 22.3; Riprap for Lake Level Affacted Road

Location Sloping Length Area Thickness Volume

Length

Location B U/S 75 800 60000 3 6667
--

Location B DIS 70 800 56000 3 6222
------- -

Location 0 U/S 80 1300 104000 3 11556

Location 0 DIS 70 800 56000 3 6222
'---

Location C (N) 180 900 162000 3 18000 Both side

Location C (s) 180 500 90000 3 ooסס1 Both side

Location J U/S 90 1400 126000 3 14000

Location J DIS 90 800 72000 3 8000
--- -- ---------
Location K UlS 120 450 54000 3 6000

----
Location K DIS 120 700 84000 3 9333

Location LUIS 25 600 15000 3 1667

Location L DIS 25 400 ooסס1 3 1111

Location N U/S 60 400 24000 3 2667

Location N DIS 50 400 ooסס2 3 2222

Location PUIS 40 900 36000 3 4000

Location P DIS 40 900 36000 3 4000

Total Roads 96000

Location Q U/S 32 150 4800 3 533 US RT-1

Location Q DIS 32 150 4800 3 533 Riprap

Location R UlS 79 700 55300 3 6144

Location R DIS 79 700 55300 3 6144

Location S U/S 79 500 39500 3 4389

Location S DIS 79 500 39500 3 4389 22133

Training Campus 70 2325 162750 3 18083

RFI-158 Attachment
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Figure 7.1
\ PLAN _ Training Center Flood Protection Dike

Scale 1" =120'
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Figure 7.3
PLAN - Location A 2
Scale 1" = 100'
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LOCA
Figure 7.5
PLAN - Location C1
Scale 1" =100'
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PLAN - Location K
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SHEARON HARRIS NUCLEAR POWER PLANT

PROJECT # 12076-010
LOCAnON MAP SHOWING LOCAnONS OF

LAKE AFFACTED ROADS & AREAS
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Progress hnp·,.,nT

HAR2&3

Item Description:

Remedial Work for Plant Foundation

158
Date: 01/25/07

Includes excavation for the following items:

Containment, Auxiliary Bldg., Radwaste Bldg., Annex Bldg., Diesel Generator
Bldg., Service Water Cooling Towers, Circ Water Lines, CW Cooling Tower, and
Crane Pad

Excluded (covered by another estimate):

Transportation Pad, Circulating Water Pump House

Design Approach:

This work will entail the removal of the overburden soil and some weathered rock
from the rough grade elevation down to the foundation grade level. All of the soil
will be removed. The weathered rock will be examined and over-excavated as
required to provide the design bearing pressure required for the specific
structure. A 4" mudmat will be placed on all subgrade surfaces after inspection
and approval.

Design Inputs:

Results of the CH2MHili subsurface investigation program are used to determine
the thickness of soil overburden, depth to weathered rock, and depth to sound
rock.

Assumptions:

• The weathered rock can support the respective design loads.
• Excavation slopes will be 2H: 1V in soil, 1H: 2V in the weathered rock, and

1H: 4V in the sound rock.
• Only minor cleaning of the subgrade (rock surface) will be required.
• No remediation of the underlying rock will be required, Le., no grouting.
• No extensive dewatering will be required. The use of sumps and pumps will

be adequate.

Enclosures:

1. Sketches

Page 1 of~



Progress Hnp,,. ..nr

HAR2&3 158 Attachment
01/25/07

Sketches of excavation limits are provided.

2. Conceptual Calculation(s)

Quantities based on graphic solutions.

3. References

CH2MHili subsurface investigation report (not provided as yet).

4. Quantity Estimate

• Placement of 4" mudmat (281,000 square feet)/ Plant Unit.
• Excavation of 115,000 cubic yards of soil/ Plant Unit.
• Excavation of 32,000 cubic yards of weathered rock! Plant Unit.
• Excavation of 64,000 cubic yards of rock! Plant Unit.
• Placement and compaction of 79,000 cubic yards of fill/ Plant Unit.

Page 2 of



From EL (-)40 to (-)16
Volume: 1.05004e+006 Cubic •

Surface Area: 109158 Square '

Mass Per Volume: 1
Mass: 1.05004e+006

Centroid: (989543, 338796, -185.919)
Center Of Mass: (989543, 338796, -185.919)

Moments of Inertia: (3.4131e+009, 5.23315e+009, 8.54557e+009)
Products of Inertia IXY: -1.59982e+009 IXZ: 233227, IYZ 524683

Principal Moments: 2.4825ge+009 (0.864418, -0.502774, -1.02575e-005)
Principal Moments: 6.16366e+009 (0.502774, 0.864418, 0.000239642)
principal Moments: 8.54557e+009 (-0.000111619, -0.000212308, 1)

Radii of Gyration: (57.0126, 70.5957, 90.2126)

From EL (-}16 to (-}10
Volume: 655694 Cubic'

Surface Area: 228731 Square '

Mass Per Volume: 1
Mass: 655694

2~ZPSld:3loJu
/

Centroid: (989693, 338862, -171.146)
Center Of Mass: (989693, 338862, -171.146)

Moments of Inertia: (4.71916e+009, 1.53506e+010, 2.00658e+Ol0)
Products of Inertia IXY: -6.0081e+009 IXZ: 59363.2, IYZ 39506.2

principal Moments: 2.01278e+009 (0.911766, -0.41071, 2.09936e-006)
Principal Moments: 1.8057e+Ol0 (0.41071, 0.911766, 3.00678e-005)
Principal Moments: 2.00658e+Ol0 (-1.42633e-005, -2.65526e-005, I)

Radii of Gyration: (84.8363, 153.007, 174.935)

Volume: 358085 Cubic f 13)20& LJetlfht/e/ /'tick
Surface Area: 245969 Square f

Mass Per Volume: 1
Mass: 358085

Centroid: (989691, 338861, -166.651)
Center Of Mass: (989691, 338861, -166.651)

Moments of Inertia: (2.80006e+009, 8.72706e+009, 1.15266e+010)
Products of Inertia IXY: -3.3982ge+009 IXZ: -128900, IYZ -10243.7

Principal Moments: 1.2546e+009 (0.910288, -0.413977, -1.10101e-005)
principal Moments: 1.02725e+Ol0 (0.413977, 0.910288, -4.99867e-005)
Principal Moments: 1.15266e+010 (3.07157e-005, 4.09443e-005, I)

Radii of Gyration: (88.4282, 156.114, 179.414)

RFI-158 Attachment--=--,--
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From EL (-)7 to (-)5
Volume: 296897 Cubic 1

Surface Area: 301111 Square '

Mass Per Volume: 1
Mass: 296897

Centroid: (989686, 338831, -164.155)
Center Of Mass: (989686, 338831, -164.155)

Moments of Inertia: (3.26378e+009, 6.47566e+009, 9.73923e+009)
Products of Inertia IXY: -2.67448e+009 IXZ: -2127.85, IYZ 3055.6

Principal Moments: 1.75012e+009 (0.870285, -0.492549, -4.2018e-007)
Principal Moments: 7.98931e+009 (0.492549, 0.870285, 9.2071e-007)
principal Moments: 9.73923e+009 (-8.78184e-008, -1.00824e-006, 1)

Radii of Gyration: (104.847, 147.686, 181.117)

t\~olume: 889571 Cubic t 32,9'!1Id3 50:)
Surface Area: 379478 Square I /

Mass Per Volume: 1
Mass: 889571

Centroid: (989671, 338823, -160.608)
Center Of Mass: (989671, 338823, -160.608)

Moments of Inertia: (1.14168e+010, 2.40243e+010, 3.S4374e+010)
Products of Inertia IXY: -9.86902e+009 IXZ:458262, IYZ 382970

Principal Moments: 6.01012e+009 (0.877012, -0.480468, 7.40456e-006)
Principal MomentS: 2.9431e+010 (0.480468, 0.877012, 9.2576e-00S)
principal Moments: 3.54374e+010 (-S.09737e-00S, -7.76326e-OOS, 1)

Radii of Gyration: (113.288, 164.337, 199.591)

Mass Per Volume: 1
Mass: 33310.3

Centroid: (989833, 339109, -160.452)
Center Of Mass: (989833, 339109, -160.452)

Moments of Inertia: (1.62133e+007, 2.32148e+007, 3.92916e+007)
Products of Inertia IXY: -4.18437e+006 IXZ: 0.00016524, IYZ -0.000804891

Principal Moments: 1.42584e+007 (0.906, -0.423277, 1.95ge-011)
Principal Moments: 2.51697e+007 (0.423277, 0.906, -4.66856e-011)
Principal Moments: 3.92916e+007 (2.01244e-012, 5.05892e-011, 1)

Radii of Gyration: (22.0621, 26.3994, 34.3448)

RFI-158 Attachment
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Volume: 29811.7 Cubic ,
Surface Area: 15501.5 Square t

Mass Per Volume: 1
Mass: 29811.7

Centroid: (989798, 338587, -160.442)
Center Of Mass: (989798, 338587, -160.442)

Moments of Inertia: (1.5203e+007, 1.5203e+007, 3.0284e+007)
Products of Inertia IXY: 0.00129093 IXZ: 0.000336856, IYZ -0.000198743

Principal Moments: 1.5203e+007 (0.903778, -0.428001, 2.58275e-011)
principal Moments: 1.5203e+007 (0.428001, 0.903778, -2.35026e-012)
principal Moments: 3.0284e+007 (-2.23365e-Oll, 1.31783e-011, I)

Radii of Gyration: (22.5825, 22.5825, 31.8723)

Volume: 132551 Cubic t

Surface Area: 63826 Square '

Mass Per Volume: 1
Mass: 132551

'7 •
. J ~ ~. .I>J ./f
"t. 'ftY ytJ( :so).
0) I

/

Centroid: (989448, 339016, -160.508)
Center Of Mass: (989448, 339016, -160.508)

Moments of Inertia: (4.2034e+008, 5.63123e+008, 9.82916e+008)
Products of Inertia IXY: -8.63118e+007 IXZ: 38900.1, IYZ -82816.7

Principal Moments: 3.7972e+008 (0.904809, -0.425817, 0.000116814)
Principal Moments: 6.03742e+008 (0.425817, 0.904809, -0.000153937)
Principal Moments: 9.82916e+008 (-4.01456e-005, 0.000189026, 1)

Radii of Gyration: (56.3131, 65.1794, 86.1127)

RFI-158 Attachment
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Progress Energy,

Item Description:

2&3 RFI-158 Attachment
01125/07

Transport Pad, Haul Road, and Assembly Pads (Structural Input - Common to
both Units)

Includes pads and excavation

Design Approach I Basis for Estimate:

Based on conceptual layout

Design Inputs:

Westinghouse general arrangement of AP1 000 plant

Assumptions:

None

Enclosures:

1. Supporting sketch and calculation of cubic yards of concrete, cubic yards
of granular subgrade material, and excavated material

2. Quantity Estimate

• Excavation of 23,100 cubic yards of soil
• Placement and compaction of 7,700 cubic yards of granular

subgrade material
• 38,500 cubic yards of concrete

Page 1 of;t(
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Progress Energy,

Item Description:

2&3 RFI-158 Attachment I
Date: 0112512007

Lake Level Affected Transmission Towers

Design Approach I Basis for Estimate:

Replace affected Towers based on Lake level of 245ft.

Design Inputs:

Attachment. 1

Assumptions:

Basis is a 100 year history of flood level of 245 ft.

Enclosures:

1. Sketches: N I A

2. Conceptual Estimate: Number of affected towers and foundations, refer to
Attachment 1.

3. References: NI A

Page 1



\.ttalchrrlent 1 to 58 ~ttachment I

Based on the preliminary estimate for Harris Plant #2,
affected, based on a maximum water level of 245 feet:

# Str
Line Name Affected

Cape Fear - Harris 230kV North 10

Cape Fear - Harris 230kV South 11

Harris Plant - Wake 230kV 9

Harris Plant - Siler City 230kV 13

Harris Plant - Apex USI 230kV 4

Harris - Ft. Bragg WoodruffSt. 230kV 26

Harris Plant - Erwin 230kV 16

Total 89

following structures are

*The 89 structure total does not include approximately 8 structures that will be on islands
as a result ofthe water level increase. These structures might require relocation and/or
foundations depending on soil conditions.

Of those 89 structures, 12 have existing foundations, ranging from 4 to 28 feet, with an
average of 17 feet. (2 foundation depths are not indicated on P&P sheets)

Based on the 245 foot water level, 83 structures will require foundations; this includes
replacing 11 existing foundations. The height of the foundations range from 3 to 48 feet
with an average of 17 feet.

There are 3 OPGW splices located on structures affected by the 245 foot water level.
In order for the OPGW splices to be located on dry land, splice one will need to move
2,100 feet, splice two 1,450 feet, and splice three 2,200 feet. The total ofOPGW line
needed to move the splices is 5,750 feet.



Progress Energy,

2&3

Item Description:

CWS Makeup and Discharge Piping.

158

The enclosed drawing HAR-M-001 shows both the Slowdown piping (highlighted)
and the makeup piping preliminary routings. Sketch 2 shows a preliminary
routing of the blowdown piping in Harris Lake.

Design Approach:

The conceptual design was performed by Worley Parsons and is shown in FSAR
Figure 10.4.5-1, Revision X. The routing of the Makeup water piping and
Slowdown piping was shown on drawing HAR-M-001 Revision O.

Design Inputs:

• See Marley report CW-1. Piping and equipment commodities are identified
in FSAR Figure 10.4.5-1.

• Flows are based on Marley information provided for a 365-foot diameter
natural draft cooling tower. Cooling tower makeup flow is 28,000 gpm.

Assumptions:

• Where not shown on the FSAR drawing, pipe sizes are estimated based
from engineering experience with similar size systems in comparable
applications.

• Pipe routing is estimated from engineering experience with similar plant
layout.

Enclosures:

1. Sketches - HAR-M-001, HAR Units 2&3 General Arrangement; Sketch 2,
Proposed Slowdown Pipe Routing in Harris Lake.

2. Conceptual Calculation(s) - WorleyParsons Design Input CW-1, Cooling
Water Systems, Site Dependent

3. References - FSAR Figure 10.4.5-1, entitled Progress Energy HAR 2&3
One Unit Shown Circulating and Raw Water Systems.

Page 1
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WorleyParsons
resources & energy

DESIGN INPUT

Page 1 of 25

SUBJECT: Cooling Water Systems. Site Dependent

DISCIPLINE: Mechanical

IDENTifIER: CW-1

CLASSIFICATION: Non-Safety

PROJECT: Progress Energy-Shearon Harris Unit 2 & 3 COLA

JOB NUMBER: 537828 was NUMBER:

DESIGN INPUT COVER SHEET

30

REVISION 0 1 2

Item(s) N/A

Assumptions/data requiring confirmation? No

A..
Originator I Date f, ~aGJ

Reviewer I Date - 1J,

"8/ ff.7ol.
Interface review date lilA

.

Approval by PUL I Date t!"'~ ')"',.JLf

8-8 -o"

RFI-1 58 Attachment
Page__of 2q --'--

Design Input NEP 1-1 ftev. i- F.e.b. 2006



WorleyParsons
resources 8. energy Page 2 0125

DESIGN INPUT CHECKLIST
SUBJECT: Cooling Water Systems, Site Dependent IOENTIFIER: CW-1

DISCIPLINE: Mechanical CLASSIFICATION: Non-Safety

PROJECT: Progress Energy-Shearon Harris Unit 2 & 3 COLA

JOB NUMBER: 537828 WBSNUMBER: 30

18. Redundancy, diversity, and separation requirements

Mechanical requirements such as vibration, stress. shock and reaction forces

17. Access and administrative control requirements required for plant security

21. Accessibility, maintenance, repair and in-service inspection requirements

10. Structural requirements covering such items as equipment foundations and pipe slJPPC)rtl

11. Hydraulic requirements such as NPSH. allowable pressure drop$. and fluid velocities

APPLICABLE DESIGN INPUT REQUIREMENTS FOR NUCLEAR PROJECTS:

MIN) (If Yes, complete explanation, including references. on DIR, Form NEP1-3. Note: items 1. 2 and 3 are applicable)

181 1. ScopelBasic functions of st~;;;;'e.system or component
---'---'--"" ..._----...;..--------_._-------, .... '" ----

181 2. Performance requirements such as,capaclty, rating, system oUlPUl-----.,-----------,--_.,- ---'
181 3. Codes Standards. and regulatory requirements including applicable issue and/or addenda-=--:::-----_._-_..__..._"-- .__.-----------------------------"-,,...__...-
181 0 4. Design Conditions such as temperature. pressure. fluid, chemistry and voltage

----.---,~-~_._----------

181 0 5. Loads SUctl.~s seismic, wind. thermal and dynamic_____. ~~_...,_~~ ~ .... _ ~._ .. . ~' ... _ ...._._, .... "_'~__ .._.. _.w.w_ .. ._._.. _.__. .~

18I 0 6 Environmental conditions anticipated. such as pressure. temperature, humidity. ~rrosiveness, site elevation. wind
. direction, nudear radiation, electromagnetic radiation, and duration of exposure including 1OCFR50.49 application

-~-O --".. -~·i;;rlace~iq~i;eme~ts·inCi~i;;g definiti~~ of the fu~CtiO~8i-a-n'd ph~~1 jnte.fi~s ind~ng st;;:;ct;;"es~sySt8ms.
___._ .._~and ~~~n~~~: Fu':lctiCln~!i~~!~ac.e.s ..i~~~~-'-neu'.s!:.~~.i~!! ..e.!.eetri~~) .. , ,
18I 0 8 Material requirements such items as compatibility, electrical insulation properties, prolectlvecoating, and comosion

• resistance
--'-~--~-"-"'" -', ....
18I 0 9.

• n ••••• _••__ ~· "'_'__'. • .._~_.~._•••• M' •• , ~¥ ,

181 0
------~._-_ .. _..._... - ..

181 0
_ _~_.__.. ~~~-_ ..- .~ .."", .. ,--~.~.~ ~ __ _-----, -----~-_._-_.~~ ..
18I 0 12. Chemistry requirements such as provisions for sampling and limitations on water<:hemislry

'----------,_. '- ---_..... " ... " .. , ..... --_..... "---'''---' ._._----._ .. _..181 0 13 Elec!rical requirements such as source of power. voltage, raceway requirements, electrical insulation, motor
_.__. :_!~~If!,m~!S. __ .__ .___ ,_ ...__..._". ."._. •• _" ._.

18I 0 14. Layout and arrangement requirements
._--~.__.- - . '~'-"'--~"'-" ..... ~ ..--- ..... ~ --» ~ ..~-- ... -- ~-_. -_..._-,.~_._~._-_._._"-. ..~-~~- --~. - . .
181 0 15 Operational requirements under various conditions such as plant start-up. normal plant operation, plant shutdown,
_.__._"'".~ .P~~.~~ e.me!~eno/ operati()ll,sp~al or !nfre"l!u~tt;)p"er~"tion.~~ sY:'.'!:.~abno~1o~~!,r~op~ratiorl

181 0 16 Instrumentation and control requirements including indicating instruments, controls and alarms required for
_ .. " ' ..?~~a~~~ testing and mainle~nce.. ._.. _ _ _. ._ _ _. _

o 181

o 181
,-,-_. ,-~~ -~--" ..--_ .. -.. " . .~ .. - .- .. _..__.- .._- ---_._. -_ __ ._._ -.-o 181 19 Failure effects requirements including a definition of those events and accidents which structures. systems and
_._ .•.... "._ • componen~mustbedesigned~ wilhSla~ , ._,_ _ .._ _,_ ..__ _ ", .. _
o 181 20. Tes1 requirements induding pre-operational and subsequent periodic in-plant and the condition under which they
_,_ .._." mlJ.St operate . .....".. _

o 181

o 181 22. Personnel requirements and fimitations\
'"

Design Input
RFI-158 Attachment
Page~of-.2:i -- NEP 1·2 Rev. 1""':' Feb. ~006



(
WorleyParsons
resources &energy

DESIGN INPUT CHECKLIST

Page 3 of 25

SUBJECT:

DISCIPLINE:

Cooling Water Systems. Site Dependent

Mechanical

IDENTIFIER:

CLASSIFICATION:

CW·1

Non-Safety

PROJECT: Progress Energy-Shearon Harris Unit 2 & 3 COLA

JOB NUMBER: 537828 WBSNUMBER: 30

APPLICABLE DESIGN INPUT REQUIREMENTS FOR NUCLEAR PROJECTS:

(V) (N) (If Yes, complete explanation, including references, on DIR, Form NEP1-3. Nole: items 1,2 and 3 are applicable)

181

o
181

181

181

181

o
o

23. Transportability requirements such as size and shipping weighllimilalions

24. Fire protection or fire resistance requirements

25. Handling. storage. cleaning and shipping requirements

26. Other requirements 10 prevent undue risk to the health and safety of public

27. Materiats, processes, parts. and equipment suitable for the application

Safely requirements for preventing personnel injury Including such items as radiation hazards. restricting the use of
28. dangero,us ,':.'~~er~Cl;~~!':'s~~pe prov~'?~~c:r-=':l?~sures and 9.roundlng of electrical syslem$ , ,,_ ,. . _ "

29. OTHER requirements. as necessary

30.

RFI-158 Attachment
Page__ot~.l --'--

Design Input NEP 1·2 'Rev. 1- Feb. ~008



WorleyParsons
resources & energy

DESIGN INPUT RECORD

Page 4 of 25

SUBJECT:

DISCIPLINE:

PROJECT:

Cooling Water Systems, Site Dependent

Mechanical

Progress Energy-Shearon Harris COLA

IDENTIFIER: CW-1

CLASSIFICATION: Non-Safety

JOB NUMBER: 537828 was NUMBER: 30

(
'~"

1. Scope/Basic Function:
a. Provide cooling water for the turbine plant and makeup water to the service water cooling

tower.
2. Performance Requirements:

a. Supply adequate water to the Condenser and Turbine Building Closed Cycle Cooling heat
exchangers for cooling.

b. Provide a nominal cooling tower blowdown flow of 6000 gpm for liquid waste discharge.
(DCD section 11.2.3.3)

3. Codes/Standards:

a. ANSI B31.1. Power Piping
b. AWWA'C207, Steel Flanges
c. AWWA C301/302l303. Concrete pipe
d. AWWA C504, Butterfly Valves

4. Design Conditions:
a. Temperature: circulating water max temp =92°F (Westinghouse "6/21/06 EMail)
b. Wet Bulb temperature 7rF. Relative Humidity 50% for cooling tower1Shearon Harris

FSAR Table 10.4.5-1) .

5. Seismic, environmental loads: Although the system is Non-Seismic. the cooling tower shall be
able to withstand the maximum gradient overland wind speed of 123 mph (Ref. FSAR 2.4.5.1).
There are no other environmental qualifications required for the cire water system. .

6. Environmental conditions (from FSAR Table 2.4.11-2):

a. Wet bulb temperature: Min normal average =36.9°F. Max normal average =70.9a,:
b. Dry bulb temperature: Min normal average = 41.6°F, Max normal average =77.9°F

7. Interface:

a. Functional interfaces:

i. Input services: Electrical power will be required for pumps. valves. and sensors as
necessary. Air supply will be required if air operated equipment is used for-system
control or monitoring

b. Physical interfaces:

i. A new intake structure is required for cooling tower make-up, see attached 3/1106
memo.

ii. The liquid waste line from the plant connects to the blowdown piping for dilution
before discharge.

iii. Route the cooling tower blowdown to the reservoir through a new blowdown line.

iv. The make-up pump discharge must provide an alternate source of dilution flow for
the plant liquid wastes. (DCD section 11.2.2.1.1)

Design Input
RFI-15~ Attachm~nt

Page-Lof 2J --
NEP 1-3 Rev. 1- Feb. 2<l06
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WorleyParsons
reSCUices &. energy

DESIGN INPUT RECORD

Pa.gEl 5 of 25

SUBJECT:

DISCIPLINE:

PROJECT:

Cooling Water Systems, Site Dependent

Mechanical

Progress Energy-Shearon Harris COLA

IDENTifiER: -CW-1

CLASSifiCATION: Non-Safety

JOB NUMBER: 537828 was NUMBER: 30

v. Connect circulating water piping to Westinghouse turbine plant 108- steel turbine
plant circulating water inlet and discharge piping (Ref. FSAR 10.4.5.2).

8. Material requirements:

a. Reinforced concrete pressure piping for the underground portions of the system.

b. Remainder of system piping to be carbon steel with an internal corrosion-resistant
coating.

9. Mechanical requirements:

a. Vertical wet pit pumps will be used for make-up and circulating water services

b. A natural draft cooling tower will be used for circulating water. See the attached 3/27/06
memo.

c. Provide trash racks and traveling screens (with 3/S- screen openings, Ref. 4/20(()6 email)
to remove debris from the water entering the intake structure.

d. Provide self cleaning strainers, with 1116- openings (Ref. FSAR 10.4.5.2), on the make-up
water pump discharges.

e. Provide screens ahead of the circulating water pumps to remove any debris that may
enter the cooling tower basin.

10. Structural requirements:

a. Circulating Water Pump House and Cooling Towers (both non-seismie).-DCO Table 32-2.

b. Intake structure: Non-seismic structure shall be designed for two units.

11. Hydraulic requirements:

a. NPSH:

Adequate submergence of pumps shall provide reqUired NPSH.

b. Pressure drops I Fluid velocities:

TDH of pumps shall be based on system pressure drop plus an engineering
margin.

Nominal velocity of fluid shall be 7 to 8 fps.

c. Required flows based on two AP1000 units are tabulated below:

RFI-158 Attachment

Design Input NEP 1·3 Rev. 1- Feb. 2006



WorleyParsons
resources & energy Page 6 of2S

DESIGN INPUT RECORD
SUBJECT: Cooling Water Systems, Site Dependent IDENTIFIER: CW-1

DISCIPLINE: Mechanical CLASSIFICATION: Non-Safety

PROJECT: Progress Energy-Shearon Harris COLA

JOB NUMBER: 537828 WBSNuMBER: 30

Service Quantitv i1} Reference Notes
Cooling Tower 28,000 gpm Marley 4/21/06 EMail
Evaporation = 5% margin and

rounded UD

Cooling Tower 13,880 gpm/49,OOO Value at 3 Returned to reservoir
Slowdown gpm max concentrations, Max

from PPE item 2.5.4
Service Waler Tower 264 gpm normJ 940 WestinghoU6e
Evaporation gpm max. 7/13/06 EMail

Service Waler Tower 88 gpm/312 gpm -40% of evaporation Westinghouse should
Blowdown max. confirm value
Sanitary waste Disch. 30 gpm/69 gpm max PPE 5.1.1 S&l to confirm value
Raw water Use 69QPm PPE 5.2.1 S&l to confirm value
DeminWater 50 gpm/140 gpm PPE6.1.1 S&l to confirm value
discharae max
Raw water to make- 400 gpm/150 gpm PPE 6.2.1 S&L to confirm value
up Demin. avo.
Fire Protection 625 QPm PPE 7.1.1 S&L to confirm value..

(1) Two uM flow, dIVide by 2 for slOgle unit flow

12. Chemistry requirements:
a. Sampling to verify water quality (DCD 9.2.8.2.1 & 9.3.4).
b. Chemical injection from turbine island chemical feed system to various points in the

circulating water system (DCO 10.4.5.2.2).

13. Electrical requirements:
a. Non-Safety AC source to power circulating water pumps, make-up water pumps, screen

wash pumps, traveling screens, and self cleaning strainers.

14. Layout and arrangement requirements:

a. Maintain one (1) tower diameter between natural draft towers.

b. locate new intake structure to take suction from main reservoir.

c. Maximum through-screen velocity is 0.5 fps. (EPA 316b)

15. Operational requirements:

B. Provide two (2) 100% capacity pumps to provide make-up-water to the service water
cooling tower basin during outages and slartup without operating the main make-up water
pumps and to provide the required dilution flow of 6000 gpm for liquid waste discharge.

b. Two (2) 100% capacity pumps to provide make-up waler to the main cooling tower basin
for the circulating water system.
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SUBJECT:

DISCIPLINE:

PROJECT:

Cooling Water Systems, Site Dependent

Mechanical

Progress Energy-Shearon Harris COLA

IDENTIFIER:

CLASSIFICATION:

CW-1

Non-Safety

JOB NUMBER: 537828 WBSNuMBER: 30

t" •

c. Three (3) individual 1/3 capacity vertical pumps to provide water from the cooling tower to
the circulating water system (200.000 gpm capacity per pump for total circ water system
flow of 600,000 gpm, Ref. DCD Table 10.4.1-1).

16. Instrumentation & control requirements:

a. Indicating instruments/controls:

I. Level indication on cire water intake structure.

ii. Valve position indicators on circulating water pump isolation MOVs.

iii. Pressure and temperature indications at discharge of each circulating water
pump.

iv. Flow indication for make-up and blowdown flows.

b. Alarms: Alarm on excess level drop across traveling screen.

c. Automatic start of screen wash pump and traveling screen from level drop across ser.een.

17. Access/Admin control requirements: N/A
18. Redundancy/Diversity/Separation requirements: N/A

19. Failure effects requirements: N/A

20. Test requirements: NJA

21. Accessibility/maintenance/repairlin-service requirements:

a. No special inspection / testing I maintenance activities are required for 'Class E systems
(DCD Table 5.2-1).

b. Safe accessibility to equipment is to be considered during piping layout phase of the
design.

22. Personnel requirements: N/A
23. Transportability requirements: NlA

24. Fire protectionJfire resistance requirements:

a. Fire protection is required for cooling tower fill if combustible.

25. Handling/storage/cleaning/shipping requirements: N/A

26. Other requirements to prevent risk to public health/safety: NJA

27. Materials/processes/parts/equipment suitable for application: NlA

28. Safety requirements: N/A
29. Other

a. Expansion joints shall be installed on the discharge of vertical pumps to facilitate fit-up
with discharge piping.
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SUBJECT:

DISCIPLINE:

PROJECT:

Cooling Water Systems, Site Dependent

Mechanical

Progress Energy-Shearon Harris COLA

IDENTIFIER: CW-1

CLASSIFICATION: Non-Safety

JOB NUMBER: 537828 was NUMBER: 30

Attachments

1. Memo on Intake Structure, dated 3/1/06, Ed Toll

2. Memo on Cooling Tower Type, dated 3/27/06, Ed Toll

3. Westinghouse EMail dated 6/21/06 to A. K. Singh on impact of increased approach
temperature

4. Westinghouse EMail to A. K. Singh dated 7/13/06 on advanced response to S&L
requests

5. SPX EMail to E. B. Toll dated 4/21/06 on cooling tower capacities

6. US Filter EMail dated 4/20/06 regarding screen sizing
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MEMORANDUM

DATE

TO

FROM

COpy

PROJECT

SUBJECT

DOC NO

FILE LOC

March 1, 2006

John loannidi

Ed Toll

000/00000

Intake Structure for COLA Units

Attachment to Cooling Water Systems Design Input

Review of feasibility of using existing intake for 1" new unit

The original Shearon Harris ESW and CT makeup intake structure was designed for four units according
to discussions with Progress Energy. The structure was to have fourteen intake bays and the seven bays
on the East side were completed structurally for the construction of SHNPP unit 1. {FSAR figure 3.8.4-41)

Two of the completed bays are used for the unit 1 cooling tower makeup pumps, with a capacity of
26,000 gpm each, and two of the completed bays are used for the Emergency Service Water pumps with
a capacity of 21,000 gpm each. (FSAR section 3.8.4.1.12-3) FSAR figure 9.2.1-1 indicates that theESW
pumps are installed in bays 8 and 6. This leaves two of the ESW bays available for use, but with a unit 1
ESW pump located between them, and one makeup pump bay available for use. The unit 1 ESW pump
bays in the intake structure are safety related and the new units do not require any safety related.cooling
water systems

Recommendation for new units

A new independent intake structure for the new units is recommended for numerous reasons as noted
below:

• The existing intake structure has only one spare non-safety bay for use as a cooling tower
makeup source and two 100% pumps are planned for the new unit.

• Use of the spare ESW pump bays is undesirable because it requires construction of a non-safety
system within the safety related areas of the operating unit.

• Piping to the new unit would have to be constructed next to the unit 1·piping and within the unit 1
fence. The same concern applies to power to the new unit pumps and controls.

• The existing bays may not be the optimum size for the new unit pumps. Pump bay dimensions
are normally related to the suction bell diameter for vertical pumps.

• Installing the traveling screens and pumps for the new units would require lifting the equipment
over the operating plant components including Safety related components.

• Construction of a new intake structure is still required for the second new unit and the use of the
same component designs for both new units may be compromised by the need to fit components
within the existing intake structure.

RFI-158 Attachment
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• The existing makeup intake structure is located south of the operating unit and the new units are
proposed for a location north of the existing unit which would require a -circuitous route for piping
and power feeds as well as the potential for numerous interferences with buried services
associated with the operating unit

• The Cooling tower Makeup pumps for the new units have significantly different flows than those
for the operating unit. The use of a new intake structure will permit the use of other makeup
pump sizing, such as 3-50% pumps/unit, which may be better suited to the requirements of the
new units if a wet/dry tower is a viable alternate cooling tower type.

• There are no safety related cooling water pumps for the APi 000 plant and therefore a safety
related intake is not required.

• A new intake structure provides the flexibility to add other services such as fire pumps if<lesir~
for site related services.

• Provides the ability to add low load makeup water pumps for use during start-up and/or operation
with other cooling tower configurations such as wet/dry that have reduced evaporation during
colder weather conditions.

The following SHNPP documents were reviewed in the process of arriving at this recommendation:
Drawing CAR-2165-G-003, Site Plan
FSAR Chapters 3.8.4. 9.2.1, and 10.4.5
FSAR Figures 3.8.4-28.3.8.4-29,3.8.4-41.9.2.1-1.9.2.1-2

RFI-158 Attachment
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MEMORANDUM

DATE

TO

FROM

COpy

PROJECT

SUBJECT

DOC NO

FILE LOC

March 27, 2006

John loannidi

Ed Toll

53782830

Subject Cooling Tower Type

Attachment to Cooling System Design Input.

Review of Cooling Tower Type Selection for AP1000 COLA

The following potential cooling tower types for use at the COLA site were discussed with SPX (Marley):

• Natural Draft Tower

• WeVDry tower

• Natural Draft Dry Tower

Mr. Jim VanGarsse, the Northeast Regional Manager for SPX, provided the following information to the
writer:

• Freezing weather is a problem with the dry tower and only one Natural Draft Dry tower has ever
been built. That tower is located in South Africa.

• A natural Draft wet/dry tower has never been built. If this type of tower was selected it would be a
first of the kind.

• A fan assisted wet/dry tower can be built but the cost would be 2 to 3 times that of a wet natural
draft tower. The fan assisted wet dry tower could save up to 50% of the evaporation. (Based on
the site weather conditions, the writer estimates that the approximate maximum reduction in
evaporation is 30% without impacting the cold water temperature. Higher cold water
temperatures would reduce generation output The fan assisted tower would also reduce the
available plant output by increasing the house load. The mechanical draft wet/dry tower for one
unit would have a footprint of approximately 1700 ft x 750 ft and use 48-250 BHP motors.

Recommendation for new units
A conventional Natural Draft tower for the new units is recommended for the following reasons:

• Use a proven technology for plant reliability

• Significantly higher cost associated with a wet/dry tower

RFI-158 Attac~ent__
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.. larger footprint required for a wet/dry tower with additional space between units to minimize
recirculation and allow for proper orientation to prevailing wind direction.

.. Additional house load for fans with a wet/dry tower
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Page--lLof zq -..L.----



Scnt:

From:

To:

Co:

Subj~et:

Page 13 of 25

Toll. Edward B. (Reading)

ANANO,K.$INGH@sargenllundy.com

Thursday, June 22. 200610:04 AM

loar-nidi, John (Reading); Toll. Edward B. (Read'mg)

Kris1ie.Hedden@ch2m.com; CYNTHIA.L.MALECKI@sBrgentlundy.com

Fw: DCPJ'NUS0164 ..,.tEe Response to Progress Energy's Query Pertnining t 0 the PoTenti81
Impact of an Increased Apptoach Temperature for a Nalural Oraft Coolir::g Tow«

AtUchmel'lu,l: 7096.cIoc:

A.K. Singh
312269 7$11
3122697313 Fax
--. I=""'·...dcd by #WIO K $i;NGwSW\lenllunGy on (lG,':i2l.200l\ 0ll:03AII-

"Whiteman, JUH L- <wMt<mp@>-..,,,lift 9hOu• .,..,_ to -ANANO.K.SINGH@f;l.\'9"....lunc;Iy.g:m-
<ANANOKSIiKlH@.B'{lli:/1IIuI'ldr.()Qln>, ·"IW'l'.....'lIe~_-

00I2112llD8 02'47 PM "08rrr·fl1IIle~Wl"'B·-
ex: ._. lIr"", G ~ <llletlG-@'"",.liog_".coni>. 'I.4<:Otw_. 00niIlI J:

"'l>G0I1m1~j@\V;;S:"'4'Ouse.com>."WI'lIIeftIM, .l*ll.. L -
<..+'~l@""""';"sr_.c:o,"'."Slerdil.~
«s~n~_,'OIeak)',~L'

_lk)'dO~._

SiJl:jli:C' CCPlNUS01~ v,V.C Ros_litl Plo_. EnelOY'S 0..."~ I 0
lI".e l>O~tllll InI"....1gl ... tncrtislOd APP'<>"c:h Te_1OtUnIllOr ;, .........
~C<;.OOlllI'T_

"1(... r-J ....... tines ..t""'(:fltd lite'. r".~I. t.o y~U' oQatry <m beft.lf ct' proqrC'.Io.
1.:'1."" ~t.j.n.:'I'; tf't t.!lc f"lt.«:.'l'1.. ... l t.trp.a.«': o~ .. :'1 $""'=':•••• in the :.tun
t1::ZP1:.c:'~t..U"'. ~I t ....d Ail0C-c. Ci:.:.uu.tiff9 W.~~r S:t.t.... iCll$) ••~i.Il,,:f ....h.n 0

ulJ'\'«:::.C.ho C'holL"~ Q! .. fM:t.t.:r.l. c:a!: C":JCl'uwJ l.-:trlCf y%opa:sad ter Nl.tarM .... rrl ..
UaJtll :' "3. A-ca:in, J opo~cqJ=fI i;-a t::~ dcJ_r .1£ ge~:t.uu: u... fnJu.tl ,"J:"~Ot'

at. th~. J""~A\.,. oQ-"t ta )'00

~.,,~ C..... ., ......r·
CtJl;oftlllaT Int.,-lo1t'.':ft "..nt,r.~~r

oUl6OU pr09f'D il'l,i...e~:ift9
l'tl¢". : ..:! ..3'.. ··of'I~,,·

iAX: H'··3T.. ·~.E

RFI-158 Attachment_-,--­
Page \S. of 2JJl



Page 14 of 25

RESPONSE TO PROGRESS ENERGY QUERY

INCREASED APPROACH TEMPERATURE
FOR NATURAL DRAFT COOLING TOWER

Sargent &Llindy (as a representative or ProgH,SS -Energy} has requested that
Westinghouse comment on the potential impacls of an increase in the return
temp€rature 01 the AP1000 Circulating 'liater System (ONS) associated with a speci~

choice of natural draft cooling tovo'er design prepared for the proposed Shearon Harris
Units 2 and 3.

BACKGROUND

Table 10.4.5-1 in the AP1000 Design Control Document provides parameters for the
conceptual design of e natural draft coo1in9 lower consistent v.'ith the certified AP1000
p1an1 design. Since the design and performance of the cooling tower is strongly affected
by the choice of sile, the ma1edal provided in the OeD has been explicitly identifl8d a.
not a part of the AP1000 Cerlifted Desi9!!. It has always been assumed that COl
lOppl.icants referencing the certified AP1000 design would choose the type, size, and
performance or their CWS (XX)ling lower on the blasis of ac:tual.site characteristics and
other criteria. The fmal cooling tower parameters will obviou:sly rurther impact tile design
of the main turbine-generator and itl!'> <'Iuxlliaries be~use of tM potentialfOf variation in
circulating ......ater temperature (and therefore, achievable conden$flr badtpressure) from
the values assumed In preparing the OCD. Tt,ey may also Impact the performance of
standard AP1000 system!) that rely upon the CWS as their ultimate heat~ink.

The AP1000 CWS prc"ides cooling watflf 10 the following componenw (Westinghouse
system designations shown in parentheses):

• Main condenser (COS)
• TUrbine Building Closed Cocling Water system (TeS)
• Condenser air removal pump heat exchangers (CMS)

The TCS in turn supplies cooling water to the following components:

• Mtlin turbine lube oil coolers (2 per unit)
• Generator hydrogen coolers (2 per unit)
• Generator exciter air coolers (2 per unit)
• Turbine electro-hydraulic control oil coolers (2 per unit)
• Generator hydrogen side seal oil GOOier (1 per unit) .
• Generator air side seal oil COOler (1 per unit)
• Main feedwater pump lube oil coolers (2 per unit)
• Secondary Sample System sample eooIers

Sargent & Lundy has developed with Marley a cOflceplual design for a cooling ~wet
suilable for an AP1000 unit at the Shearon Harris ~tc. This design lIdopts a 15°F

RFI-158 Attachment
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lmpacl rA Change 10 CWS SOW1)' Tem~fJlurlll

approach allimiling fUll power {lesign conditions (ather than the 10"F approach dted in
ttle AP1000 DCO. Marley advises that INs increased approach value permits the use of
a single large hyperbolic tower instead of 1'.'10 similarly sized towers that wouJd be
required to produce a 10·F approach at the $\teo

D1SCUSSION

Sargenl & lundy's enquiry specifically requests that Westinghouse offer comments
regarding possible "design and licensing" impacts <In the VVeslinghout>8 standard design.
if any, or the 15"F approach and the resulfing increas.ed ir)lel waler temperature to the
plant main conden::;er, the Turbloo Buijding Closed Cooling Water heat eXchangers. the
HVAC head exchanger [sic), and Service VVater System. bjowdown to the C'NS basin.

Main Condenser/Plant Efectrical Power Output - AP1000 main condenser and
circulating water system deslgn parameters are derived from information developed
during an optimization study performed for the earlier APGOO ~ant. Specific parameters
for these systems retained from that study were lhe cooling lower type (natural draft).
condensert)..pe (multipressure - multisheU), tile condenser designback:presSt68
(2.5· HgA). and the condenser desi9n cold watar temperature (87~). AGCepting the
EPRt ALWR URD 10/. exceedance dry/wet bulb temperature combination of 100177"F,
this choice determined the desi~n approach value of 10·F for the cooling tower.

The co<lling tower design is site-specifIC. For the proposed Shearon Harris natural draft
lower design, the cold water design temperature of 9rFresulls in an appr(lximate
6% increase in backpressure with lhe standard AP1000 condenser design. Assuming II

swndard tUrbine design optimized for the nominal condenserbackpressure of 2.5" HgA.
this bnckpressl/r€ inCrease corresponds to a reduction in enthalpy extraction of roughly
1% over the thermodynamic cycle. Thus, the instantaneous electtical power oulpu1..of
the plant wi. be reduced by an equivalent percentage If full NSSS thermal output can be
maintained.

Seal Water Heat Exchangers - Three identical cooling circuits supplied from the mein
condenser inlet header Sfll'\le the three Seal Water heat eXChangers (CMS·ME..Q1A,lSlC)
for the Main Condenser liquid ring air removal pumps. A significant enough increase in
seal waler temperature will reduce the non-oondensable gas removal 'efficiency of the air
removal pumps. Tile usual design criterion is to provide ai leest a 7.5"F dlfferentiaf
between the seal weter temperature and condenser saturation tempe1atvre to assure air
removal effectiveness.

SE!T\lice Water System Slowdown to em - An increase in CWS cold wale( deSign
{.emperature should have no effect Oll the 5uitability of the CINS basin as the discharge
poine ior SWS blowdown.

Turbine Building Closed Cooling Water System Heat E:xchang9fll- The TCS fIt.jd

temperature is controlled by passing it through heat exchangiars that are supplied with
cooling water 1T{)m the CWS. 1Nilhcul2ny channa to the size ILIA} of the rcs heat

RFI-158 Attachment
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exchanoers. Of chan<J€ if) relBiiv€ flow r",tes. the TCS h€:al exchanger cutlellemperature
would be expected to ii)Crease essentially on a degree for degree basis with en ir)crease
in the CWS supply temperature. To obtain the same coolll'l9 perlonnaoce with a 92"F
CINS supply temperature as is currenlly obl.alnable with the standard TCS heat
exchanger design with lit 90·F supply temperature would require an increase in overall
UA of <3pproximately 70% per heal exchanger for each of the 3 TCS heat exchangers,.

HO'wever, there v,~11 be limes during the year ...men the CWS supply temperature would
be fj)'.J)€Cled to increase to 9S·F. Although the fufl power design ClNS retum
temperature assumed for the standard AP1 000 plant is 8r (77· wet butb plus
10· approach), the current TeS heat exchanger design is based upon supplying cooflO9
water at 95e F at the standard AP1 000 1% wet bulb exce.edance temperature of 8O-F.
Hence, the C'oNS inlet temperature to the TeS heat exchanger is assumed to be 90"F for
heat exchanger sizing purposes. With ao increase in CiNS tower approach of 5"f 8$

proposed by Marley, the cirCUlating \\tOter temperature would be approximately 9S-F
{SO· wet bulb plus 15· approach), leaving 00 margin between the TCS heat sink
temperature and the desired res heal exchanger ourlellemperature. In thlscsse. T-CS
'supply temperature would be expected to increase to approximately 100'"F. The
Shearon Harris site is located within the 0% exceedance .. RO°F zone 8S indicated by an
earlier Westinghouse wet tulb study; this is the absolule limiting site wei bulb condition,
and the TeS l.e:mperature would 001 be expected 10 exceed 100"F.

There tlre 3 distind categories of <:001in9 loads serviced by the TCS: '1) the main
feedwaler pump lube oil coolers; 2} Ihe Secondsly Sample System roughing coolers:
and 3} the turbine-generalor associated COOling systems. Assuming no change to the
TeS heal exchanger size or increased now 10 the equipment cooled by the T'CS. the
impact of rsising CWS supply temperature would be to reduce the differential between
!he TCS supply temperature and the required process fluid outlellemperalures fore8ch
of the various COOlerS.

The design of lube oil coolers, hydrogen r.oolers. ex.citer air coolers, al'ld ot"'­
turbine-generator aUXIliary cccklrs i~ genoraUy perlormed by the turbine and generator
suppliers. These units are therefore sized appropriately to copewlth the increased
cooling water supply temperature ouring the final design of the prime mo~r and
generating eqvipmenl tor each site. The desfgn of the 'slandard" AP1000
turbine-generator unit is not yet complete and the cooling requirements k>r &he
T-G auxiUaries have not yet !:>een determined. HO'.'Jever, lube oil is generally supplied in
the temperature range between 110 and 120"F for beering and sealing purpo$.e$. giving
a minimum delta T of 10" t>et·.·..een the anticipated upper bound -cooling waIet
temperature of 100·F at Ihe Shearon Harris site arid ttle required process ikJid 0011e'
temperature for these oil coolers. This 1emperature differential should be sufficient to
allow for the design of coolers that satisfy the lUrbine-g~l1efator manufactu~rs'

requirements. A similar logic applies to the design of coolers for the remaining
lurbine-generetor auxiliaries. H,'drogen coolers would usually be lhe load most aflected
by an increase in cooling '.·:aler temperature. since they are typically the user with the
highest heal duty. DiscLlssions with lurbine-generator vendors indtGate that a 5'"F

RFI-158 .%ttachn;~nt -..::::..'-­
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increase in TeS supply temperature could be accepted without causing a $ignificant
increase in the ~footp(inr of TG auxmary coolers.

The Secondary Sampling System roughing coolers are inlended 10 reduce sampJe
lemperature to approximately 120~F; a further reduction to approximately 77·~ is
pfOvided by cooling the flol'ling samples v.~lh chilled water from the Central ChiNed
Waler System (VVVS). Therefore, an increase in TCS supply temperature would not tie
expected 10 significantly impact the design of the SSS roughing coolers; the rC"'<luired
cooling capability could be obtained by minor increases in the rooling water flow through
the shell side of each roughing unit and final cooler.

SUMMARy

Weslinghouse does not anticipate any licensing lmpa<:l from Progress Energy's adoption
of a 5" higher cooling to'Ih'er design approach value from that referenced in the
AP1000 DCO.

There may be design impacts of a minor nalure on the turbine-generator auxiliary
coolers and Secondary Sample S>'stem roughing CO<l:ler parameters due to increased
TeS supply temperature.

The most significant Impact expected would be the potential decrease in plant electrical
energy output associated with increased turbine bac.kpressure caused by cold v,rater
temperall,Jre increase and by reduction In non-condensable removal efficlenc~ when wet
bulb temperature approaches the maximum value for this sile. The amount of loss
anticipated can be reduced by optimizing the total energy outpul of the turbine for the
anticipated annual variation in backpressurecaused by changes in site ambient
condilions. rather than by designing the lurbine for maximum eleclrical output at only the
d~sign condenser backpressyre point of 2.5" HgA
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Toll, Edward e. (Reading)

ANAND.K.SINGH@sargentJund}·,wm

Friday, July 14,2006 9:49 AM

Tol. Edward B. (Reading)

Icannfdi. John (Re:3ding); GOPAL.KOMANDURI@sargenUundy.(;om:
DON.K.SeHOPFER@sargentlundy.com

Fw: All Advance Copy of the WEe Responses to S&l Re<;uc·sls eWO#12 and t he Two Parts
ofCW0#10

Attachments: RESPONSE TO Sl ewOs.doc

Ed:

Plef..se verify that you anve a. ,~ inrorrnation thaI ','/as requested. Once I hear from you. I will inform
WestinghoU$e accordingt)'o

thanks

A. K. Singh
312 :269 7617
3122697313 Fax
- r-alWarded~ ANAI.jQ K SIlo/(">HlSa'jloollL"'<!1 00 O~n4i:l(~oe'4' AM _.
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RESPONSE TO SARGENT & lUt~CY QUESTIONS en SHEARON HARRIS 2,& :3 PLANT
SWS, cWS, Md Ml!in Condense! DESIGN INPUTS

The ((,lJowing responses fefer 10 the numbered CWOs in the referenced S&l RFI ilOCtulleJ'llS lhat
request inft)rrnalion f,om Weslinghouse to supporllhe conceplual design of the ews.

CWO #12 Service Waier System· Water Usagg Inforn1ation

a.
b.
c.

SWS tower evapolslIoo rale
SINS t()'Ao(lt ofitl rate
Sv"S \(M'er blowdown rate

Normal Maximun
(full~~ fcooldovm ..m 4 hI')

132 gpm 470 gpm
<1gpm 19pm
44 gpm (2COC) 156 gpm (':-COC)

Makeup should be sited to provide the lotal of evaporation'" blowdown -+ drift loss in &he
maximum heoi duty condilion. Note ih<?Jt this C<l4a is ba$ed tln preliminary s\·151ower sizing and
performance calculations and is subieet 10 chaoge when the tower v6000r it selected and
provides final design parQn1fllers.

CWO:N10/1 Ccndem!er circL1lating wmer side pr.es$ure drop

This information is dependern \lPOO the final design of \be main alndenser and is
supply and disch2rge piping. The t(inderl~efdesign has not yel been flfla~zEtd, For
initial CWS pump sizing and performance analyses iI is recommended that a design
condenl;er tll\)e he<'ld loss of approximetely 25 to 301eel be tJs~d al6OO,ooo gpm.

CWO tl10J2 Circulating water fiY$t~m line slltes: Turblne Building Closed
Cooling W:lter System line S;:8, and SWS cooling tower
malleup I blowdowT'l tine size

The nominal {/iametel' of the combined CWS s'upply and returnhe~ IS

estimated to be 180 inches 10 maintain a fluid veloCity of approXimately
8.0 flfs with a combined header flQwl'ate of 600,OOO-gpm

All sleel piping in the ews is APl 000 Class JCE piping. The JC-Q/JCE piping
C::lSS deflOition s!'eets are aUaChed for infom1ation.

The norninalsize of the individual·CWS supply lines 10 thoe main c:ondenser
sections $ estim:;Ied to be 96 inches, but tneir s;ze is wbject to~hange
de~-endingupon Ill(, flnat desjgn of the main condenser.

ThE! ONS Ij,leS 10 the 1 CS HX supply and retum hp.:.dars are 24 inehes in
c:liameter.

The SWS makeup lines from (he CWS are 6 inches in diamMet.

Tile rndlviduaf lrain SWS blowdown line$ are nOl1linCll1y 2 inches and the
combined blowcowfl line 10 the CWS cooling tower basin is 3 inches in size.

RFI··158 Attachment
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Russell. Tammy (Reading)

From: Corey.Baker@cl.spx.com

Sent: Friday. April 21, 2006 11:49 AM

To: Toll, Edward B. (Reading)

Cc: JIM.VANGARSSE@ct.spx.com

Subject: Re: Fw: Progress Energy Shearon Harris

Ed,

The issue is realty a combination of all factors (flow, r.mge. approach). These items must be chosen such that 8
feasible design. both thermally and structurally. is achieved. The flow of 600.000 gpm alone makes this tower
very large-both height and diameter. The heigh1 component is more of a slructurallimitalion. while diameter
limitation is to promote air flow into the center of the tower. Every dimension/aspect is closely tied to
performance. so these are merely generalities.

Notice the existing tower. which is also large with similar range. has an approach lemperature of 18.2 F while the
requested approach on the new tower is 10.0 F. The larger approach provides more advanlageous driving
temperatures. so the water loading (gpmlft"2) tan increase. Therefore, we can compromise on a reasonable
design somewhere between these two values. Following is a summary of lhe selection.

8800262-6.6-404
600000gpm at 117.2-92.Q-77.0°F (15°F approach)
6.6 ft. DF254 fill
600 ft shell height
411 ft base diameter
13210 gpm evaporation

Please let me know if you have questions.

Corey Baker P.E.
Thermal Performance & Ratings
SPX Cooling Technologies
7401 W 129 Street
Overland Park, KS 66213 USA
Tel: +1 913 664 7718
Fax: ., 913664 7642

The information contained in this electronic mail transmission is intended by SPX-Corporation for Ihe use of the
named individual or entity 10 which il is directed and may contain information thai is 1:onfidenlial or privileged. If
you have received Ihis electronic mait transmission in error, please delete it from your s}<"Stem without copying or
forwarding it, and notify the tiender of the error by reply e-mail so thallhe sender's address recor.ds ean be
correcled.

RFI-158 Attachment __
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JIM VANGARSSEIMarleyCTISPJ(

0412012000 07:03 JW

Corey,

To Corey Bal<erICT/SFX@SPX

cc
SUbjed Fw. P,01l'e&S Energy Shearon Han'cs

0411912006 08:00 AM

the Owner still wants find a "'lay 10 get this into one ND tower. see the additional questions below.

v.,11 you respond directly to Ed Toll? I'm going to be out for a few days for some minor surgery. thanks

Jim Van Garsse
SPX Cooling Technologies
914-697-5030 x 20

- FOM2l,(!ed by JIM Vf<NGARSSEIM"rleyCTISPX on 0<\12012006 07:58 AM-

-Toll, Edward e. I(Readlnll'l- To
<Edward.e.TolI@Worleypal$ons.o:om> <JIM.VANGARSSE@d.lIPl'.COlI'P

«:c "loannidi. Jom \(ReadinQ\r <John.loannicli@worleyplVsona.com>

Subjed RE: PlDl)ress.Energy Shearon Harris

Is the flow the controlling variable or is it possible to use a single tower with a larger approach. The existing
natural draft tower for Harris unit 1 has a flow of 538,000 gpm and an approach of 18.2 F with inlei water of 121F
and outlet of 95.2. While the new unit waler flow'is about 11 % more I don't know if this is the mosl significant
faclor .al work here. 1hale to keep bothering you bul lhe client has clearly slated thai he does not want a ~oIing

lower farm" which is the reason I have 10 make certain a single tower will not work.

From: ]JM.VANGARSSE@ct.sp:x.com [mailto:JJM.VANGARSSE@ct.spx.com]
Sent: Tuesday, April 18, 2006 2:00 PM
To: Toll, Edward B. (Reading)
Subject: Fw: Progress Energy Shearon Harris

Ed,

here's our response 10 the question aboul using a single ND tower.

Jim Van Garsse

RFI-158 Attachment
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SPX Cooling Technologies
914-697·5030 x20

- Forwartletl by JIM VANGARSSE/MarffiyCT/SPX 0004/1&12006 01:56 PM-

Corey BEI<erICTJSPX

0411llJ2006 01:47 PM

Jim.

To JIM VANGAP-SSEIMr.rleyCTJSPX@SF'.X

c:c

Subject Re: Progress Energy Shearon HarritLink

We tried to meke a single tower selection for these conditions, but the flow exceeds reasonable tower limits.
Even relaxing the cpproach is not sufficient to squeeze into one tower. For the sake of giving you some

alternative, we selected a tower with reduced f10wrate (increased range accor·dingfy) and inaeased approach.
The selection summary is as follows.

8600252-6.6-390
5OO000gpm at 120.24-90.0-77.0·F
6.6 ft OF254 fill
600 nshell height
396 ft base diameter
13190 gpm evaporation

Hopefully this helps. Lei me know if you have questions.

Corey Baker P.E.
Thermal Perfonnance & Ratings
SPX Cooling Technologies
7401 W 129 Street
Overland Park, KS 66213 USA
Tel: +1 913 664 7718
Fax: +1 913664 7642

The informalion contained in this electronic mail transmission is intended by SPX .corporation for the use of the
named individual or entity to which it is direC1ed and may contain information that is confidential or privileged. If
you have received 1his electronic mail transmission in error, please delete it (rom your syslem without copying or
fOl"Narding ii, and notify the sender of Ihe error by reply e-mail so that the sender's address records can be
corrected.

RFI-158 Attachment
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JIM VANGARSSElaIIll,\eyCTISPX

041111200611;39J\M

Hi Corey,

pis refer to your 3/24 email 10 me on lhls.

To COfey Bake,fCTJSPX@SPX

cc

Subject Progr8$$ Energy Sllearon HaIri$

customer wants to try to get this loto one ND lower instead of 2. we're looking at the DF254 fill oplion only.

C:3O you solve for approach with the largest single tower?

flow is 600,000 gpm
77F weI bulb /93 dry bulb
range 25.2F

thanks

Jim Van Garsse

RFI-158 Attacl1n1ent __
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4/20/06 email regarding screen sizing:

From:
Sent:
To:
Subject:

Coniglio. Rich",;rd J ('NT) [Richard.Coniglio@siemens.com]
Thursday, April 20. 2006 8:40 AM
Russell. Tammy (Reading)
RE: USFiller.com Conlael Form· ThrolJgh flow Traveling Waler Screen

\
'.

Tammy.

Given the following revised conditions:
Thro~9h rlow Traveling Screen Model (SA
Flow Rate - 30,000 GPM per ~creen

Low wa~er depth. 20'
Screen cloth - 3/S" s~uare cpenings with 14 gags 1.0608

) diameter wire

An 8 It wide screen i 9'-2" wide channel) will resul-t in iii throu9h cl-oth velocity of 0.73
ips.
A 10 ft .tide screen (11'-2" wi. de channel) will result in a through cloth v.elocity of 0.58
fps.
A 12 ft wide screen 113'-2" wide channel) will result in a throuqh cloth vfllocity of 0.48
fpa.

Please let me know if I can be of further assistance.

PLEASE NOTE: My Email c;odress has changed to richard.coniJ;llioisiemens.cOlI!. Pleaee
update your files to reflect this new infon...ar.ion. The old address will -be f-QrwBrded only
for a short time.

Regard.,
Rich Coniglio
Intake' Sales ~ Marker.ing Manager
USFilter's £nvirex Products
A Siemens Eusiness
100 Highpoint Drive. Suite 101
<hal font, p~ 18914
Phone (OSA): 21S-712-1063
Hobile (USA): 21~-2'S-52S8

Fax (USA): 215-996-1156
e-mail: riehard.coniglioisie.ens.com
Website: www.usfilter.com

Confidentiality Note: 'l"hi$ e-mai;' message ,and .any iiittach_n.ts
to it are intended only tOI' the rJillhEod ::eclpiEonts and may contain confidential information.
If you are not one of the intended recipients, please do not. duplicltte or forward t.hls e­
mail message and immediately delete it trom your ccmputer.

-----Original Messaqe-----
From: Russell, Tammy (Re..dinql [.lI"... ilto:T..mrny.F.u!$Sel1@wolicy?~rso/ls.COll\I
Sent: Wednesday, April 19, 200~ 7:28 AM
To: Coniglio, Ri~hard J (WTI
SUbject: R£: USFilter.com Contact form - ThrQU9h Flow Tr~velinqWater Screen

Thank you so much for your hRlp. Could you get us velocities with the same given
intormation, but with a low water depth of 20 ft instead of 2~:

Thanks,

Tammy Russell
\'JorleyPersons
610-855-2580
tammy.ru!sell@wor1eypa=sons.com

-----Original Hess8ge-----

RFI-158 Attachment ---=-_
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f"rcm: Coni 91 io, Richard J ~W'l': ("'<1 j j to: Ri chard.Co,):iq1 ic€si"'ll,ens. comj
Sent: Monday, AFril 17, 2G06 10:11 AM
'1'0: Russell, Tammy (Reading)
Scbject: RE: USfi1ter.ccm Co..tact form - Through Flow Traveling Water Screer.

Ta_y.

Given the following:
Through Flow Traveling Screen Model 45A
Flow Rate. 30,000 GPM per screen
Low water depth t 25'
Screen cloth· 3/e- square openings with 14 gage (.060-) diameter wire

An a it wide screen ( 9'-2" wide channel) will rEsult. in a through clot.h velocity of 0.58
ips.
A 10 ft. wide screen <11'-2" wide channel) 10111 result in a throuqh cloth velocity of 0.4"6
ips.
A 12 it wide screen (13'-2- wide channel) will result in " thr.oug" "Cl.ot.h velocity or {).38
fpa.

Please let me know if I can be of furt.her assist.ance.

PLr~st NOTE: My Err.ail address has changed to richard.coni91io@siemsns.co.. Please
update your files to reflect this new information. The old address wiU be forwarded only
for II 5hort tiae.

Regards.
Rich Coniglio
Intake Sale. ~ Marketing Man~er

USF1lter's Envirex Products
A Siemens 8usiness
100 Highpoint Drive, Suice 101
Chalfont, PA 18914
Phone (USA): 215-712-7063
Mobile (U~AI: Z15-~15-52S8

FlIx (USA): 215-996-1156
e-m5il: riehard.coni9lio@sie..ns.co~
webs~t~: www.usfjltftr.~om

Confidentiality Note: This e-mail message and any attachMents
to it are intended only tor the named reCipients and ~y contain confidential in!orma~ion.

If yo~ are not one of the intenced recipients, please do not duplicate or forwerd this e­
mail The$~age and in~ediately delete it fro. your ~omputer.

-----Ol1ginilfl Message-'----
From: tammy.russellfworleyparsons.c~

(rnailto:tammy.russel1eworleyparsons.cca)
Sent: Monday, April 17, 2006 7:42 AM
To: ConigliQ. Richard J !WT)
Subject: USFllter.com Contact Fo~ - Through Flow Traveling Water Screen

.First Name: Tam-y
Last No..e: Russell •
Co~aoy: Worley?arSOn5
Phone:
HaiJ j,ng I!.ddress:
City:
£mall: tarnmy.russeJl~werleyporso~s.co.

State: --Select One--
Zip: 19607
fax:

Country Region: --Select One--
Subject: 1'hrcl'gh flo.. Traveling Water Screen
M~ssage: We are sizing ~ome intake bays for a project and r~ed the effective p.reas of a

through-flow travelin9 screen with 3'8 inch opEninqs, in 8 ft, 10 ft, and 12 it widths. 1
appreciate your help with this.

Thanks.

Ta_y Rus#cll
WorleYPiorsons
610-S55-2S80

RFI-158 Attachment ---
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BUILDINGS BASED ON WESTINGHOUSE OWG # APP-0030-X4-0 1

COOL ING TOWER HAS BEEN CHANGED TO 411'~

LEGEND

1. POWER BLOCK
2. COOL I NG TOWER
3. MAKE UP WATER PUMP HOUSE
4. (SPARE)
5. UNIT 2 AND 3 TRANSMISSION LINES -
6. UNIT 2 & 3 SWITCHYARO
7. HEAVY LIFT CRANE PATH
B. HAUL ROAD
9. CONSTRUCTION LAYDOWN (20+ ACRES) ''''"=,

10. CONSTRUcTION OFFICES/WAREHOUSES (7+ ACRES)
11. CONSTRUCTION PARKING t10+ ACRES)
12. CONSTRUCTION ACCESS ROADS
13. CONSTRUCTION FENCE ---
14. (SPARE)
15. MODULE ASSEMBLY PLATFORM
16. CONTAINMENT VESSEL MODULE ASSEMBLY PADS
17. NEw RAIL---
18. BLOWDOWN WATER LINE _.-._.-
19. MAKEUP WATER LINE
20. CIRCULATING WATER LINE ---

7

R,V. DATE Rn·D. PR,PAR'D REV "wED PURPOSE R~V. ~:~~,R_'~~~~ /~~:"::;~Y /~:~:~H 'NITIAL ISSUE PURPOS, 1 '~;.;.~ GENERAL ARRANGEMENT ....".......rrLundy'" A

11940-007 SHEARON HARRIS NUCLEAR J"
POWER PLANT UNITS 2 & 3

~=j===j=~==:E===~f====t~~======~======~=====E=~===t:==~=1====±~===t===~======~=======~=::JL T_J===i~C~A:R:O~L~I~N~A~P~O~W~E~R~&~L~1G:H~T_J~~~D~RA~'~'NsG~NO~'~~ REV,
COMPANY HAR-M-001 ~
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Progress Energy, LLC

2&3 158 Attachment K
01-26-2007

Item Description: Auxiliary spillway (Note: This work may not be installed)

Auxiliary Spillway (Item # 15 of attachment A-1, Civil Quantities)

Items include
(a) Excavation in hard soil or weathered rock, including excavating, disposing

excavated rock material, site cleaning and finishing surface to required grade
and elevation. May require blasting after permission.

(b) Stone filling of selected graded size in the bottom and side portion of spill way
in the area below required grade elevation, including graded size stone to
required grade and elevation as directed or shown in drawing.

(c) Construction of a railroad bridge including a 50' long and 75' wide concrete
channel both upstream and downstream of the bridge. The bridge shall be
similar to the existing Railroad Bridge over spillway channel.

(d) Supply and placing of approved concrete mix for Reinforced concrete cap in
the side and bottom of spillway channel as shown in the design and drawing.

(e) Supply and installation of 3' thick riprap for the spillway channel as shown in
design drawing. This includes graded stone material in bottom and sides of
300' wide spillway channel of about 500' length.

Design Approach:
- Spillway channel is marked on topographic map using AutoCAD. Excavation

and fill is computed from AutoCAD civil 3D software.
Reinforced concrete is computed by computing by length, width and thickness
of concrete.
Riprap is computed by perimeter of channel up to 3' height and the length of
riprap.

- A railroad bridge similar to the existing one on spillway channel is assumed

Design Inputs: Harris Site GA (DWG HAR-M-001)
Site topographic Survey Map (BARTON AIR TECHNOLOGIES)

Assumptions:
-Spill way channel will be 300' wide with side slopes 3H:1V
-Reinforced concrete cap will be l' thick, 300' wide and 125' long.
-Riprap will be 3' Thick and 500' length along with the side slopes up to 3' height

Page 1



Progress Energy,

HAR2&3 158 Attachment K

Attachments:

1. Sketches : Figure 9.1 (Plan), 9.2 (Profile) & 9.3(Typical section)

2. Calculation(s): Table 25.1

3. References: None
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Shearon Harris Nuclear Power Plant

ProjecU 12076-010

Estimate of Civil Quantities for Two New AP-1000 units

Table 25.1

Auxiliary Spill Way

Item Description Qtv Unit Remark

{~-- Excavation in rock/soil f- _____ .?35.Q9.9 C2Y_~__.__ From AotoCAD 3D-=..:..::_---------------------_._--------- fC---'--'------------------------

~ St0rle fill!.~~kets___ 20000 Cyd From AotoCAD 3D
Railroad bridge ove 75' vide channel

{2l___ ~w Railroad Bridge Lumpsum
40' high

1---

I(d) Reinforced concret~_l2..~__._ 1400 Cyd 125' lo.!!9, 300' wide and l' thick---

125 x 300 x 1 /27- _.--.._-~ ---------1----------------------.------

[(e) Riprap protaction 18000~~---~Q9.~ b~t!gm ~nd !''{L3H _side slopes__

(300 + 3 x 2 X 10112
) X 500 x 3/27 Riprap upto 3' height and 500' long

RFI-158 Attachment ---
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Civil_qty_11-29-06_revised.xls-Auxilary spillway
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Auxiliary Spillway
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PROPOSED PROFILE OF CENTER LINE OF SPILLWAY
SCALE: 1:100

Figure 9.2
Auxiliary Spillway
PROFILE
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.TYPICAL SECTION
SCALE: 1:30

Figure 9.3
Auxiliary Spillway
TYPICAL CROSS SECTION


