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6.8.  ?. 1 (Continued) 

Analyzer Buildings are located in the process  areas and contain 

process analyzers and their supporthl~ sampling systems. 

These buildings house the automatic process  analyzers and 

associated sampling systems, Nine structures  of this type are 
provided. 

(5) Substation Buildings 

The Substation Buildlngs house switch gear, test cables, panels, 
and circuit breakers.  

The buildings are composed of an elevated reinforced concrete 

slab supported on concrete columns. The bearing walls are 

constructed of concrete masonry blocks. The roof is constructed 
of a metal deck with concrete fill. 

6 .8 .7 ,2  BUILDING DESIGN 

(1) Buildin~ List 

The followL~g is ~ compilation of the permanent facility buildings. 

The construction type referred to in the building list is  
described in a later section. 

C. 
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6 .8 .7 .2  

Unit 

61 

61 

61 

61 

61 

61 

61 

Unit 

61 

61 

61 

( C ontinu ~ d ) 

ADMINISTRATION BUILDINGS 

Building 

Name 
Constr .  

Type 

Administration 
Building 

Cafeteria 

Laboratory 

Change Room 

Fire House 

First  Aid 

Guard House 

1 

1 

1 

1 

1 

1 

1 

MAINTENANCE BUILDINGS 

Building 

Name 

Constr .  

Type 

Warehouse 

Trade Shops 

Paint Storage 

Chemical Storage 

2 

2 

2 

6-840 

Approx. 

Size 

80x320x28 

(2 story) 

100x102x15 

54x164x15 

50x95x12 

50xSOx20 

50x40x12 

lOx30x12 

Approx. 

Size 

No. Req,d_ 

_ i  

Total 

Area 

(Sq. Ft . )  

51,200 

9,000 

8,196 

4,750 

4,000 

2,000 

3O0 

No. Req'd 

Total 

Area 

(Sq. Ft . )  

160x500x25 1 80,000 

40x60x15 1 2,400 

50xS0x15 1 2,500 

NO|lOll Fili~E &! IKt  ,~mlIT @ l h ~  M ~ ' ~  
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6 .8 .7 .2  

Unit 

02 
10 

13 

21 

23 

23 
40 

41 

41 

42 

43 

44/46 

46 

47 

48 

(Continued) 

PROCESS BUILDINGS 

B u i l d i n g  
Name 

Screening Bldg. 
Lock Gas 

Compressor Bldg. 

Refr., Process 

Compressor Bldg. 

MeOH Synthesis 

Bldg.  

SNG Compression 
Bldg.  

Odorant Bldg.  
Air Compressor 

Bldg.  

Steam Gen. Bldg. 

Coal Handling 

Bay 

Turbine Bldg.  

Flue Gas 

Desulfurization 

Raw Water & BFW 

Treating Bldg.  
Air Compressor 

Bldg.  

Chlorination 

Bldg.  

• Process Cooling 

Tower Make-up 

Water Treatment 

Constr. 
Type 

2 
2 

2 

3 

2 

2 
2 

2 

2 

2 

2 

2 

2 

3 

2 

6-841 

Approx. 
Size 

30xSOx30 

50x100x50 

55x50xSO 

25x50x30 

140x45xS0 

30xS0x10 
50x?5xSO 

75xlO5x250 

65x510xlO0 

80x550xlO0 

28x130xSO 

240x390x25 

40x80x30 

30xlOOxlO 

140x410x30 

No. Req'd 

1 
1 

Total 

Area 

(Sq. Ft . )  

1,500 

5,000 

2 5,500 

1 1,250 

1 6,300 

1 1,500 
1 3,750 

3 23,625 

1 33,150 

1 44,000 

1 3,640 

1 93,600 

1 3,200 

2 6,000 

1 5T,400 
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6 . 8 . 7 . 2  (Continued) 

PROCESS BUILDINGS 

Unit 

48 

51 

54 

55 

Building Constr. Approx. 

Name Type Size No. Req'.d 

Chlorination 2 30x100x10 1 
Bldg.  

Fire Wtr. 2 40x150x30 1 
Pump Bldg .  

Waste Water 1 80x260x25 1 
Bldg.  

Ammonia 2 50x150x30 1 

Compression 

CONTROL FACILITIES 

Total 

Area 

(Sq. Ft.)  

3,000 

6,000 

20,800 

7,500 

Unit 

61 

N OTE: 

ozio2/ 
o3/lo 

11 
12/14 

Building Constr. Approx. 

Name Type Size No. Req'd 

Control Bldg .  3 120xlS0x18 1 

Control Bui lding is  des igned to be blast res is tant .  

Control Shel ter  2 12xS0x12 3 

Control Shel ter  2 12xS0x12 1 

Control Shelter  2 12x30x12 2 

Total 

Area 

(Sq.  F t . )  

16,800 

1,800 

600 
720 

S 

6-842 ! i 
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6.8.T.  2 (Continued) 
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CONTROL FACILITIES 

.C 

Building Constr. 

Unit Name Type 

13 Control Shelter 
15 / 161 Control Shelter 
211241 
25 

17 / 18 Control Shelter 

19/20 Control Shelter 

22123/ Control Shelter 

55 

40/46 Control Shelter 

41142/ Control Shelter 
43 

44145 Control Shelter 
511481 
50 

47154 Control Shelter 

10 Analyzer Bldg. 

18 Analyzer Bldg. 

15121/ Analyzer Bldg. 
25 

19120 Analyzer Bldg. 

22123 Analyzer Bldg. 

40 Analyzer Bldg. 

41/421 Analy~.er Bldg. 

45 

44 Analyzer Bldg.  

2 
2~ 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Approx.  

Size 

12xS0x12 
12xS0x12 

12x30x12 

12x40x12 

12xS0x12 

12xS0x12 

12xS0x12 

12140112 

12xS0x12 

No. Req'd 

2 

1 

Total 

Area 

($q.  Ft . )  

1,200 
600 

2 720 

2 960 

1 600 

2 1,200 

2 1,800 

3 1,440 

1 600 

10x30x12 1 300 

1OxlOx12 1 IO0 

lOx4Oxl2 1 '~U0 

10x20x12 1 200 

10x40xI2 1 400 

10x10x12 1 100 

10x10x12 1 100 

lOx2Oxl2 1 200 
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6.8.7 .2  (Continued) 

SUBSTATION BUILDINGS 

Total 
Building Constr. Approx. Area 

Uni__~t Name .TTpe Size No. Req'~ (Sq. Ft.) 

64 Analyzer Bldg. 2 10x30x12 1 300 

61 Substation 4 20x40x16 8 7,200 
Bldg. 

61 Substation 4 24xT0x16 5 8,400 
Bldg. 

61 Substation 4 24x100x16 6 14,400 
Bldg. .. :. 

61 Substation 4 24x190 1 4,560 

Totals 8 6  556,761 

Sq. Ft. 

List of Overhead Building Cranes 

The following is a list of overhead cranes required L1 the various 
buildings. 

Building Crane Size Span Total No. 

Uni_._~t Name (tons) (ft) of Cranes 

61 Wavehou se / Shop s 15 80 2 

10 • Lock Gas 5 50 1 

Compressor Bldg. 

13 Refr . ,  Process 15 50 2 

Compressor Bldg. 

21 MeOH Synthesis 5 25 1 

Bldg. 
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6.8.  ?. 2 (Continued) 

( 

Building Crane Size 

Unit Name (tons) 
m m m m m m m  

Span 

( f t _ _ !  

Total No. 

of Cranes 

23 SNG Compression 

Bldg. 

40 Air Compressor 

Bldg. 

41 Steam Gen. Bldg. 10 

42 Turbine BldE. 20 

5 

44145 Raw Water & BFW 5 

Treating Bldg. 

46 Air Compressor 5 

Bldg. 

51 Fire Water Pump 5 

Bldg. 

55 Ammonia Compression 15 

Bldg. 

15 

15 

45 

50 

75 

80 

80 

50 

40 1 

40 1 

50 1 

3 

1 

1 (auxiliary) 

1 

Building Construction Types 

Type 1 - Steel Frame with Aluminum Panel Claddin~ 

Structure 

( 

Frame 

Floors 

Roof deck 

Exterior walls 

Interior walls 

Structural steel with fireproofing when required 

Ground floor - concrete slab on compacted fill 

Supported floors - concrete slab on metal decking 

Lightweight concrete on metal decking 

Insulated aluminum panel cladding with fixed insulating 
glass windows 

Nonbearing metal stud and drywall 
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6,8,7,9. (C ontinued) 

Exterior Finishes  

Walls 

Roofing 

Entry Area 

and Walks 

Anodized natural aluminum with tinted glass windows 

Three-ply built-up roofing over rigid insulation and 

vapor barrier 

Concrete with rock-salt finish 

~L O 

Interior Finishes 
"t 

~1oors 

Walls 

Ceilings 

Carpet in lobby and public areas of Administration 

building only otherwise vinyl tile vinyl tile in offices,  

corridors, etc .  ; ceramic tile in toilet rooms; exposed 

concrete with sealer and hardener in mechanical rooms 

Vinyl well covering in lobby and public areas of Admini- 

stration building only otherwise p '.rant; paint in offices 

and corridors; ceramic file in toilet rooms 

Acoustic tile in lobby, public areas, dining room, offices, 

corridors, etc .  ; drywall painted in toilet rooms, kitchen 

areas, etc. ; exposed construction in mechanical rooms 

Doors and Frames 

Exterior 

Interior 
Hollow metal in pressed steel frames 

Solid co'..e wood in pressed steel frames 

Windows 
i 

Fixed glass i/4 inch double glazed with tinted glass 
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6.8.7.2 (Continued) 

Thermal Insulation 

. m 

Roof and Walls Rigid or batt type insulation with thickness as 

required to achieve a 0.1 U factor for the wall system 

Heating, Ventilation, and Air Conditionin~ 

Air conditioning to be provided based upon need and type 

of useage,  otherwise heated  and ventilated only. 

( 

Type 2 - steel Frame with Metal Wall and Roof Panels 

Structure 

Frame 

Crane 

Floor 

Roof 

Exterior Walls 

Interior Walls 

Rigid steel frame with steel girts and purlins 

Overhead crane rails and supports are provided where 
applicable 

Six (6) inch concrete slab on compacted 

Insulated metal sandwich panels,  mechanically at tached 
to roof purlins 

Insulated metal sandwich panels with fixed insulat ing 

glass windows 

Nonbearing concrete masonry units 

Exterior Finishes 

Walls 

Roof 
Factory finish 

Factory ~uish 

6-847 
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6.8.7.2 (Continued) 

.Interior Finishes 

Floors 

Ceilings 

Walls 

Exposed concrete with sealer and hardener in shops 

and warehouse areas; v inyl  asbestos  tile in offices; 
ceramic tile in toilet rooms 

Acoustic tile in offices; gypsum board in toilet rooms; 
exposed  construction e lsewhere 

Exposed concrete block in shop and warehouse areas; 

gypsum board painted in off ices;  ceramic tile in toilet 
rooms 

Doors and Frames 

Exterior and 
Interior 

Windows 

Hollow metal personnel doors in pressed  steel frames; 
roll ing steel  overhead doors for equipment access 
(motor operated) where required 

Fixed glass 1/4 inch double glaze with t inted glass 

Thermal Insulation 

Roof and Walls 

Equipment 

Bridge Cranes 

Preinsulated metal roof and wall panels ,  with th ickness  as 
required to achieve a U factor of  0.1 

Bridge cranes where required 
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6 . 8 .  ?.  2 (Continued) 

Q4 $ 

_Heating, Ventilation, and Air C o n d i t i o n h ~  

Offices to be  air conditioned; o ther  areas  to be heated 
and vent i la ted  only  

T.,ype 3 - Concrete (Blast Res i s tant )  

S t ruc ture  

C 

<i 

Frame 

Floor 

Roof 

Exter ior  Walls 

Interior  Walls 

Structural  s tee l  

Reinforced concrete  slab on compacted fill 

Floors in  computer  room and control  room is  a v iny l  
covered,  computer - type ,  raised f loor .  Floors in the 
off ices  are e~rpeted  

Reinforced concrete ,  blast  resistant" 

Reinforced concre te ,  blast  res i s tant  

Metal s tud  with  gypsum board 

Exterior Finishes 

Walls Exposed concrete  - sandblasted f i n i s h  
Roof ing  Three-p ly  b u i l t - u p  roofing over  r ig id  insulat ion and 

vapor barr ier  

Entry  and Walks Concrete with  rock-sal t  f inish 

Inter ior  

Floors Vinyl tile in  publ ic  areas and of f ices ;  ceramic tile in 

toilets; e x p o s e d  concrete  with sealer  and  hardener,,~a 

mechanical areas ,  access  floor with v i n y l  tile f in i sh ' in  

computer areas  and control room 

6-849 
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6.8.7.2 (Continued) 

Into,riot (Continued) 

Walls 

Ceilings 

Painted in public areas and offices~ ceramic tile in 

toilet roomsl exposed in mechanical areas 

Acoustic tile in public areas and offices; gypsum board 

painted in toilet rooms; exposed construction in 

mechanical areas 

Dooz, s and Frames 

sxterior 

Interior 

Standard low yield blast doors and frames where 

required 

Solid core wood doors in pressed steel frames 

Windows None 

Insulation 

Roof 

Walls 

Rigid insulation With thickness as required to achieve 
a 0.1 U factor 

Rigid or batt type insulation with thickness as 

required to achieve a U factor of 0.1 

Heating, Ventilation, and Air Conditionin~ 

° .  
i .  Air conditioning with pressurization throughout 
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6.8.7.2 (Continued) 

Type 4 - Masonry Bearing Wall 

Structure 

F r a m e  

Floor 

Roof Frame 
Roof Deck 

Exterior Walls 

Interior Walls 

Bearing wall 

Concrete (elevated above grade) 
Steel framing 

Metal deck with concrete fill 
Reinforced concrete block 
None 

Exterior Finishes 

Walls 

Roofing 
Exposed concrete block 

Three-ply.  built-up 

Interior Finishes 

Floors 

Walls 

Ceiling 

Exposed concrete with sealer and hardener 

Exposed concrete block 

Exposed construction 

Doors and Frames 
|i 

Exterior and 

Interior 
Hollow metal in pressed steel frames 

Windows None 
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6 .8 .7 .2  

Insulation 

(Continued) 

Roof 

Walls 

Rigid insulat ion with thickness  as required to achieve 

a 0.1 U factor 

Rigid or batt type  insulation with th ickness  as 

required to achieve a U factor of O. 1 

Heating,  Ventilation, and Air Con.ditiordng 

Heating and ventilation only 

List of  Drawings 

The des ign  drawings for the major plant bui ldings are l i s ted below: 

~,~aintenance Buildings 
Drawing 835704-61-2-304 Warehouse/Shop Building 

Floor Plan 

Process  Buildings 

Drawing 835704-61-2-305 

Drawing 835704-41-4-302 

Drawing 835704-41-4-303' 

Typical Process Building 

Plan and Elevation 

Power Generation Buildings 
Intermediate Floor Plan 
Power Generation Buildings Section 
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6.8.7.2 (Continued) 
t 

Control Buildings 

Drawing 835704-61-4-306 

Drawing 835704-61-2-307 

Substation Buildings 

Drawing 835704-61-2-308 

Drawing 835704-61-2-309 

Drawing 835704-61-2-310 

Control Building 
Floor Plan and Elevation 
Typical Control Shelter 
Plan and Elevation 

Typical Substation 

Moor Plan 

Typical Substation 

Elevation 

Typical Substation 

Sections and Details 

(2) Adr~i,-~'~tration Area Buildings Design 

Building, Material Selection 

Aluminum composite cladding is proposed for use 

Administration area buildings for the following reasons:  

They are aesthetically appealing. 

on the 

They are versatile and can be formed and cut  to any 
configuration and will accept a var ie ty  of finishes. 

t 

They are l ight in weight, easily erected in a minimum of time, 

thus resul t ing in lower building costs.  
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( C o n t i n u e d )  

They can be insulated on the back side with thermal insulation 

to any extent to provide for an energy efficient building when 

combined with insulating glass windows. 

They can have metallic finishes that  are easily maintained and 

will provide an effective contrast  with the surrounding area.  

Floor Plan Area Details 

The floor plan of the various Administration Area Buildings 

described below: 

a r e  

Administration Building 

Size,, Ft. 

Administrative Offices 

Conference Rooms and Support Area 
Computer Area w/Access Floor 

Toilets I Janitorial/Storage 

Mechanical Equipment Room 

Entry and Circulation Areas 

Allowance for walls plus 5% 

40x80 

30x50 

Total Gross Area 

Area,  Sq. Ft. 

24,500 
9,860 
3,200 
1,800 
1,500 

?,780 

2,560 

51,200 Sq. Ft. 

0 0 ~ 0  
Z W E ~  

Building Size: 80 x 320 x 2 stories = 51,200 Sq. Ft. 

Building Construction Type 1 : 2 8  feet high 

Building to be air conditioned 

o Z  

O ~  
U . L  6-863 I • I I Iq -= 1 US| 011 91~I.,'II~U OF It£~ltl BI, I'A 
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C 
6.8.7.2 (Continued) 

Cafeteria 

250 Seat Dining Room for 

Staff Personnel 

40 Seat Private Dining Room 

for V.I .P.  

Kitchen Area 

Toilets/Lockers, etc. 

Mechanical Equipment Room 
Office, Receiving and Storage 

Entry and Circulation 

Allowance for walls plus 5% 

Si~.e, Ft. 

@ 15 Sq. Ft. /  

person 

@ 201person 

@ 1/3 of dining 

a r e a  

2 @ 20x20 
20x20 
15x20 

Total Gross Area 

Building Size: 90 x 100 = 9,000 Sq. Ft. 

Building Construction Type 1 : 1 5  feet high 

Building to be ei~ conditioned 

Laboratory Buildin~ 

Offices 

Library and Records 

Chemlcal Storage 

Gas Laboratories 

Size, Ft. 

4 @ 10x12 

18x21 

18x24 

2 @ 22x30 

Testing Laboratories 

Men and ~qomen's Toilets 

and Locker Rooms 

Retained Sample Storage 

and General Storage 
Storage 

3 ~ 20x30 

16x18 

9x12 

6-864 

Area Sq. Ft. 

3,750 

800 

1,250 

800 
400 

300 

1,250 

450 

9,000 Sq. Ft. 

Area, Sq. Ft. 

480 

378 

432 

1,320 

1,800 

540 

288 

108 

[ [ IS 8 U D ~  t l  lfi~i. |t~lllCl|ON O~ Tile 
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6.8.7 • 2 (Continued) 

Laboratory Buildin~ (Continued) 

Instrument Repair 

Wash 

Circulation 

Mechanical Equipment Room 

Allowance for walls plus 5~ 

8x18 

14x18 

24x26 

Total Gross Area 

Building Size: 164 x 54 = 8,196 sq.  ft .  

Building Construction Type 1 : 1 5  feet high 

Building to be air conditioned 

Warehouse/Shop Building 

Warehouse/Storage Ares 

Machine Shop 
Welding and Pipe Shop 

Electric Shop 

Instrument Shop 

Paint Booth 

Tool Room 

Building Trades 

Offices 

Toilets (men and women) 

Motor Pool 

Circulation 

Allowance for walls plus 2~ 

Size, Ft. 

160x260 
80x100 

80x140 

65x40 

65x40 

10x20 

40x600 

60x60 

10 @ 10x20 

80x40 

Total Gross Ares 

6-865 

144 

252 

1,330 

624 
450 

8,196 Sq. Ft, 

Area Sq. Ft 

41,600 
8,000 

11,200 
2,600 
2,600 

20O 
2,400 

3,600 

2,000 

375 

3,200 

925 

1,300 
80,000 Sq. Ft.  

011 91$L*llstnllf a}F I(F'~ll] bJilr& 
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6.8.7.2 (Conldnued~ :. 

WaFehouse/Shop Building (Continued) 

Building Size: 160x500 = 80,000 Sq. Ft. 

Building Construction Type 2 : 2 5  feet high 

Offices, Electric Shop, and Instrument Shop to be air conditioned. 

All others areas to be heated and ventilated only. 

Control Building 
Control Room 
Mechauical Equipment Room 

Battery Room 

Computer Room with Offices 

Size, Ft. Area Sq. Ft. 

80x130 

20x45 

20x35 

34x40 

Offices, Conference Room, Lunch Room 32x56 

Toilets and Lockers (Men and Women) 

Circulation 

Allowance for walls plus 2% 

Tots/ Gross Area 

9,040 

900 

700 

1,360 

1,792 

1,792 

816 

400 
16,800 Sq. Ft. 

Building Size: 150x120 = 1 6 , 8 0 0  Sq. Ft. 

Building Construction Type 3 : 1 5  feet high 

Building to be air conditioned and pressurized 

Building to be designed for blast resistant walls and roof 

Size, Ft. Area Sq. Ft. 

chan e B ,undin , 
Locker Rooms (Men and Women) 2,650 

Toilets (Men and Women) 270 
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6 .8 .T .2  (Continued) 

Chsn~e. 'Building (Continued) 
i :  

Showers and Drying Area 

Men and Women 

Wash Area 

Men and Women 

Janitor and Water Heater 
Time Alley w/Time Clock 
Time Keeper Office 

Circulation 

Allowance for walls plus 5% 

Size, Ft.  

lOxlO 

5x10 
10xi0 

Total Gross Area 

Area .Sq. Ft .  

520 

360 

100 

50 

100 

400 

220, 

4,750 Sq. Ft. 

Building Size: 50x95 = 4,750 Sq. Ft.  
Building Construction ~ :  12 feet h igh  

Building to be heated end ventilated, bu t  not air conditioned 

Size ,  Ft.  Area Sq. Ft.  

Fire Station Area 

Garage for Three Trucks 

(Powder, Foam, Pumper) 

Chemical, CO z Fire Fighting 

Eq~pment Space 

45x50 

20x40 

2,250 

800 
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6 . 8 . 7 . 2  (Cont inued)  

Size,  Ft .  Sq. Ft. 
Fire Station Area (Cont inued)  

One Office 

Toilets/Showersl Lockers 

Mechanical Equipment Room 

Circulation 

Ailowanoe for walls 

12x12 

8x10 

Total Gross Area 

144 

300 

80 

226 
200 

4,000 Sq.  Ft.  

Area Size: 50x80 = 4 ,000 Sq.  Ft. 

Building Construction Typ.e 1 20 feet high 

Office area to be air conditioned 

Garage and fire fighting equipment spaces to be heated and ventilated 

Size, Ft. Area Sq. Ft. 

First  Aid Area 

Treatment Room 

Nurse  and Records 

Emergency Room 

Toilets  and Pantry 

Waiting Room 

Storage 

Mechanical Equipment Room 

Circulation 

Allowance for walls plus 5% 

12x18 215 

12x15 180 

15x20 300 

15x20 300 

12x15 180 

10x15 150 

15x15 225 

300 

150 
2,000 Tota l  Gross Area Sq.  Ft. 

Area Size: 40x50 - 2 ,000 Sq .  Ft.  

B u i l d i n g  Construction T ~ p e  1 : 1 2  feet  h igh  

T h i s  area to be et~ condi t ioned 
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6.8.7.2 (Continued) 

(3) Process Buildings Design 

Building Materials Selection 

(a) Foundations and Floor Slab 

Concrete footings at columns extend five (5) feet below 

grade 

Concrete grade beams ext.end approximately 3 I/2 feet below 

grade 

Six (6) inch concrete slab over compacted fill 

(b) Building Frame 

Rigid steel frames are approximately 20 feet on center  (roof 
slope 3:12) 

Steel girts and purl ins are approximately seven (7) feet on 
center  

Overhead crane rails and supports are provided where 
applicable 

(c) Roof Panels 

Two (2) inch thick pre-insulated sandwich type metal roof 

panels with U factor of 0.1 mechanically attached to wall 

girts 

(d) wan Panels 

Two (2) inch thick pre-insulated sandwich type metal wall 

panels with U factor of 0.1, mechanically at tached to roof 
purlins.  
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6.8 .7 .2  (Continued) 

(e) Bridge Cranes 

Bridge cranes to travel enti~e length of building 

(f) Doors 

1-20'x30' overhead door at each end of the building (power 

operated) 

1-3,-7' personnel door at each end of the building 

(g) Windows 

Windows are not generally used in process buildings except 

where natural light in preferable,  e . g . ,  office areas 

(h) ~Vall Louvers 

Approximately 150 sq. ft.  of wall louvers are provided 

(i) Roof ventilators 
Power roof exhausts are provided 

(j) Wall and Roof Openings 

Wall openings and roof openings are provided 

(k) Painting 

All doors,  trim and structural  steel are painted 

All wall and roof panels have a factory finish 

(1) Plumbing 
Plumbing is provided 
washing facilities 

in buildings that have to i le ts and 
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6 . 8 . 7 . 2  (Continued) 

(m) Heating Ventilation and Air Conditioning 

All buildings are provided wi*~h power roof exhaust fans and 

closeable wall louvers for summer ventilation ~nd suspended 

unit heaters  for winter heat ing ( a p p r o ~ , a t e l y  12 air 

changes per  hour) 

(n) Electrical 
Power is provided for HVAC equipment items, process 

equipment e t c . ,  also for motor operated overhead doors and 
bridge cranes 

Industr ial  type  l ighting is provided and is  located above the 

bridge cranes 

b 

(4) Heating, Ventilation, and Air Conditioning Design 

Adr.linistration Buildings 

The buildings in  the Administration Area are air conditioned by  
means of central  station type air handl ing units .  The uni ts  

consist of chilled water cooling coils, hot water heating coils,  

and high efficiency dust  filters. The source of the chilled wa te r  

supply is from a central chilled water plant which utilizes 

multiple air cooled centrifugal type liquid chillers.  The heating 

hot water supply  is obtained from the steam/hot water heat 

exchangers which utilize plant steam. 

The systems are designed for maximum reliability and energy 

efficiency by utilizing heat f~om lights and variable volume type 

air distribution systems. In addition, energy recovery heat 

exchangers are used at the laboratory building. 
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6 . 8 . 7 . 2  C Continued) 

The systems are designed in accordance with the latest ASHRAE 

Standards,  maintaining 78OF interior  temperatures dur ing the 

summer and 30-50 percent  relative humidity. Winter humidity 

conditions are maintained by means of steam humidifiers in the 

air handling systems. Preheat coils with outdoor temperature 

sensing controls is included to prevent  coil freeze-up during 

severe outdoor condltions. A slight positive pressure  is 
maintained to minimize dust  infiltration. 

process Buildings 

Process Buildings are heated and ventilated. :,~ummer ventilation 

is accomplished by power roof exhaust fans and adjustable 

(closeable) motor operated wall louvers.  One set of wall louvers 

are located near  ground level for summer, ventilation and, where 

requi red ,  another set of wall louvers are located approximately 

15 feet above ground level for winter ventilation. 

Winter heating is be means of suspended steam unit heaters. 

These heaters are operated in g~oups by means of thermostats 

and hand-off-automatic switches. Where required for hazardous 

conditions, forced air ventilation by means of air handling units 

with heating coils are provided for year-round ventilation with 

preheated air .  

Maintenance Buildings 

Warehouses and shops are heated and ventilated by means Of 

suspended unit heaters  and power roof venti lators.  Offices are 

cooled by packaged type  air conditionin E units .  Where practical 

packaged units shall include air distribution duets  to allow 

cooling of multiple offices from a single unit .  
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6.8.7.2 (Contlnued) 

Paint and Chemical Storage bui ldings  are heated and venti lated 

by means of  central station fan coil units .  These uni ts  have 

explosion-proof  fan sections and controls to provide year  round 

ventilation and heating.  

Control Building 

The Control Building is  provided with a central sir conditioning 
system to provide year-round heat ing,  air conditioning,  and 

humidity control.  The refrigeration system is  water cooled with 
cooling water from the process  cooling towers.  All equipment is  

located ins ide  the bui lding.  Refrigeration units  and fans are pro- 

vided with 100 percent  s tand-by uni t s .  Openings for outside air 

in the blast  resistant building are designed to minimize the air 

pressure /bui ld ing  pressure  due to a potential blast .  This will 

prevent damage to ducts  and •equipment. 

The control building is pressur ized  to maintain a positive" 

building pressure  of  0.1 inch Water Gage, with pressurized sir 

taken from a nonhszardous area.  Filtration shall include 

throw-away type pref i l ters ,  metal-oxide impregnated activated 

carbon f i l ters  or potassium impregnated activated alumina fi lters 

for r e , o v a l  of hydrocarbon-sulf ide  contaminants, and high 

eff ic iency dust  f i l ters .  
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• ~ubstation Buildin~s 

Substation Buildings are air conditioned, wate~-eooled, pre-  
assembled packaged-type  sir conditioning units .  These units  ~ e  
located inside the building and have a connecting air supply 

duct system.  No heating is  required for normal operation due to 

heat dissipation from electrical equipmevt.  However, electric 

duct heaters  a r e  installed to control temperature and to prevent  

moisture damage during construction.  
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6.8.8 PONDS AND BASINS - SITE 1 

There are fourteen (14) individual ponds and basins included in the design 

estimate. These ponds support the various processes and functions of 

the plant.  The ponds and basins included in the estimate are listed 

below: 

dr~ 

6.8.8.1 

Description Equipment Number 

Raw Water Pond 

Raw Water Recovery Sump 

Process Cooling Tower Makeup Pond 

Utility Cooling Tower Recovery Sump 

Wastewater Equalization Pond 

Aeration Basins 

Waste Collection Sump 

Diversion Pond 

Excess Water Holding Pond 

Diversion Box 

Clean Stormwater Pond 

Oily Stormwater Pond 

Evaporation Pond 

44-TK-0101 

44-TK-0102 

47-TK-0104 

48-TK÷0102 

54-TK-0103 

54-TK-0104 

54-TK-0110 

54-TK-0111 

54-TK-0113 

54-TK-0114 

54-TK-0116 

54-TK-0117 

54-TK-1024 

AIB 

FUNC'~,ION AND REQUIREMENTS 

(I) Description of Ponds and Basins 

The following is a description of the functions and requirements 

of the major impoundment s tructures:  

Raw Water Pond (44-TK-0101) has a working capacity 

65.8 minion gallons. The water is supplied from the Bighorn 

of 
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(Continued) 

River. The pond operates continuously at near  maximum 
capacity to provide a supply of process water and fire water. 

Raw Water Recovery Sump (44-TK-0102) has a working capacity 

of 49,700 gallons. The sump recovers water from sludge 

clarification and dewatering. The water is re turned to the Raw 

Water Pond. 

Process Coolin~ Tower Makeup Pond (47-TK-0104) has a working 
capacity of 40.4 milh'on gallons. The pond receives effluent from 

the wastewater t reat ing system. This effluent is discharged to 

the process cooling tower as makeup water. The pond has a 

7 day storage capacity. 

\ Uti~.ty Cooling Tower Recovery Sums" (48-TK-0102) has a 

working capacity of 43,600 gallons. The sump recovers water 

from sludge clarification and dewatering. The water is re turned 

to the  inlet of the utility cooling tower blowdown treatment 

system. 

Wastewater. E~ualization Pond (54-TK-0103) has a working 

capacity of 806,000 gallons. This pond receives various 

biodegradable wastewaters generated within the facility. The 

blended wastewater is processed in a biological treatment system 

to produce cool~" g tower makeup in the facility systems. 

Aeration Basins (54-TK-0104 A/B) have a working capacity of 

8.5 million gallons each. They receive mixed plant wastes from 

the Wastewater Equalization Pond. Biodegradation of the 

wastewater contaminants are carried out by bacteria in the 

presence of oxygen supplied by a diffuser type aeration system. 

The basin discharges to the ciarifiers. : 
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6 . 8 . 8 . 1  (Continued) 

Waste Collection Sump (54-TK-0110) has a working capacity of 

11,300 gallons. This sump collects biotreating process sludges.  

The sludges are sent from this sump to sludge dewatering 

systems and then to incineration. 

Diversion Pond (54-TK-0111) has a working capacity of 

36.3 minion gallons. Primarily, this pond stores off-spec 

blctreatment system effluent until  the upset  condition in that 

system is corrected.  The collected off-spec effluent is re turned  

to the biotreatment system at a controlled rate .  In emergencies, 

the pond also stores other  wastewaters originating within the 

facility until  they  can be recycled to the proper  treatment 

system. 

Excess Water Holding Pond (54~-TK-0113)has a working capacity 

of 11.7 million gallons. This P o n d  receive excess biotreatment 

system effluent dur ing the cooler months of the year  when 

demand for makeup at the . .p~cess cooling tower sysi~m 

decreases .  During periods of-warm weather,  the accumulated 
. - 

pond contents win be r e tu rned  to the process cooling water 

system at a controlled rate as n e ~ e d .  :, 

Diversion Box (54-TK-0114) has a working capacity of 71,300 

gallons. This s t ruc ture  separates the clean and oily storm 

runoff  prior to sending the effluent to the stormwater ponds. 

Clean Stormwater Pond (54-TE-0116) has a working capacity of 

26.7 million gallons. The pond receives clean runoff  from both 

facility and general site areas.  Normally, the clean runoff  will 

be pumped to the  util~ty cooling towers.  Should the runoff  be 

contaminated, the contaminated water win be t r ans fe r red  to the 

oily water treatment system. 
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6.8.8.1 (Continued) 

Oily Stormwater Pond (54-TK-0117) has a working capacity of 

3.8 million gallons. The pond receives contaminated stormwater 

and wastewaters from both processing and general plant site 

areas. The blended contaminated water is t ransferred to an oily 

water treatment system for processing and reused in the facility. 

Evaporation Pond (54-TK-0124) has a maximum working volume of 

196 million gallons. The pond receives concentrated brine from 

the evaporator. The in fluent is evaporated and permanently 

retained for the operating life of the facility. 

(2) Sources of Pond and Basin Influents 

Clean Stormwater. consists of precipitation runoff from some 

undeveloped portions of the site area and from uncontaminated 

areas of the facility site. This runoff is segregated and 

collected in the Clean Stormwater Pond (54-TK-0116). 

Oily Wastewater consists of precipitation runoff and washdown 

water from process units ,  utility units ,  and off-site units.  It is 

collected in the Oily Stormwater Pond (54-TK-0117). This 

wastewater is deoiled in gravity type oil-water separators 

followed by air flotation (DAF). The deoiled effluent i s  sent  to 

the bioloEicsl treatment system. 

The quality of the colledted oily wastewater varies ~i th the 

quantity of contaminants in the areas controlled and with the 

amount of precipitation. 

i 
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6.8.8.1 (Continued) 

Process Wastewater consists of s t r ipped Lurgi Eas liquor 

effluent.  This wastewater is temporarily s tored i n  separate 

tanks and subsequent ly t ransfer red  to the Wastewater Equaliza- 

tion Pond (54-TK-0103). Other streams that  en te r  this pond and 

become part  of the biological treatment feed stream are: (1) 

effluent from DAF uni ts ,  (2) backwash water from the final bio- 

logical treatment system fi l ter ,  (3) effluent from sanitary waste 

treatment,  and (4) effluent from Rectisol Unit 13 and POX Unit 24. 

This blended feed is t reated and used internal ly  as the major 

portion of the requi red  cooling tower makeup. 

Should the TOC content  of the process waters become excessive, 

these streams will be diver ted to the Diversion Pond (54-TK-0111). 

The collected wastewater As re turned  to Wastewater Equalization 

Pond (54-TK-0103) at a controlled rate to minimize shock effect 

on the biological t reatment  system. 

Sanitary Sewage is collected in a separate sanitary sewage 

system and treated An a separate biological treatment system and 

tbqn added to the Wastewater Equalization Basin (54-TK-0103). 

High Salinity Wastewater consists of the following: (1) reject 

from various reverse  osmosis units ,  ( 2 ) s p e n t  regenerant  solu- 

tions from an ion exchange uni t ,  (3) blowdown from the steam 

system flash drum, and (4)blowdown from the  process cooling 

tower. After fu r ther  concentration of the combined streams in 

the wastewater evaporator ,  the effluent br ine  is discharged to 

the Evaporation Pond (54-TK-1024). 

/ '  
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6.8.8.1 (Contlnued) 

Low Salinity Wastewater consists of spent regenerant  and rinse 

water from several sodium zeolite softening uni ts  plus sufficient 

blowdown of reverse osmosis reject water to satisfy the  quantity 

required for makeup to the  ash handling systems. 

Biological Treatment System Effluent is stored dur ing the colder 

months of the year when the  quantity of requi red  makeup to the 

cooling tower system is reduced.  This results  in an excess of 
biological treatment system effluent.  This excess quantity is 
accumulated in the Excess Water Holding Pond (54-TK-0113). 

The pond is sized to contain the total excess volume accumulated 

on a yearly basis. As demand for cooling tower makeup 

increases with warmer weather, the pond contents will be 

returned to the eoolin E water system at a controlled rate. 

Raw Water is pumped from the Bighorn River to the Raw Water 

Pond (44-TK-0101). 

6 . 8 . 8 . 2  PRELIMINARY DESIGN 

A preliminary design of the ponds and basins was prepared.  

included the following: 

This work 

(1) Design of Lining System 

(2) Design of Leakage Detection System 

(3) Sizing of Ponds and Bssins 

(1) Design of T~lninl~ System 

Linin~r Materials - All ponds and basins are lined for the 

purposes of water conservation, prevention of groundwater 

contamination, and/or  ease of maintenance. Three (3) different 
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6 . 8 . 8 . 2  (Continued) 

types of lining materials are used dependinE on the particular 

requirements of the individual structures. The three lining 

materials are: 

i 

C ! 

High-Density Polyethylene (HDPE) 

Reinforced Concrete 

Clay 

HDPE is used  to line those ponds where oils and/or  corrosive 

chemicals are stored.  HDPE is also used in the Raw Water Pond 

for water  conservation, and also because it creates a clean and 

durable surface.  Reinforced concrete lines those ponds or 

basins tha t  require  vertical walls and/or  a very durable surface 

due to f requent  mechanical cleaninE or maintenance. Clay is 

used as the  primary lining in ponds that  do not require  a clean, 

sediment-free surface and do not  impound hazardous materials. 

Clay is also used as the secondary lining in certain ponds and 

bas ins  as requi red .  

Other synthet ic  membrane linings considered,  other than  HDPE, 

were the  plastic and rubber  l in ings .  Polyvinyl chloride (PVC), 

a plastic l ining, is perhaps one of the most widely used  of all 

synthet ic  l inings.  The primary disadvantage of PVC is  tha t  i t  

cannot be  exposed to the sun for any extended period of time 

before degradat ion occurs. PVC is  also not compatible with oils. 

The most widely known and used rubber  l ining is 

chlorosulphonated polyethylene (CSPE), more commonly known as 

Llypalon. Hypalon offers excellent resistance to weather ing and 

aEiug. Although Hypalon has  a wide range of chemical 

res is tance,  i t  has limited application where oils and aromatic 

hydrocarbons  are present .  Because the plastic and rubbe r  

linings discussed above are general ly not compatible with oils, 

they were not used in this facil i ty.  
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6 . 8 . 8 . 2  (Continued) 

HDPE is one of the most chemically inert, abrasive, and 

punctur~ res i s tant  synthetic membrane l ining available. HDPE 

is compatible with a very  wide range of chemicals inc luding  

oils, acids,  a n d  other corrosive c h e m i c ~ s .  

, , . . /  

During the detailed engineering phase ,  further  studies will be 
made to verify the selection of the proper lining. This work will 

include immersion tests to substantiate the chemical compatibility 

of the different lining materials with their stored products. In 

addition, a complete search of any new developments in the lin- 

ing industry will be made to be certain that the most suitable 

and economic material is used. 

The clay to be  used  as a l ining is available onsite.  According to 

the preliminary geotechnieal invest igat ion by Woodward-Clyde 

Consultants,  the  clay will make a good construction material for 

pond l inings .  

Lining Systems - There ave five (5) d i f ferent  lining systems that 
are used in the  various ponds and bas ins  as listed i n  Table 

6.8.8-1 and shown on Drawing 835704-00-1-098A and Drawing 

885704-00-1-098B. 
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6 .8 .8 .2  (Continued) 

(2) Design of Leakage Detection S~vstem 

Depending upon the characterist ics of the effluent stored,  

certain ponds have a monitoring system to assure  detection of 

any leakage. 

The leakage detection system consists of a d~afnage layer of 
gravel sandwiched between the primary lining and clay secondary 

lining. Any leakage through the primary l ining will drain 

through the gravel drainage layer  to slotted collector pipes. 

The collector pipe will t ranspor t  the leakage to a sump. A r iser  

pipe extends from the sump to allow sampling and liquid removal. 

Typical details of the leakage detection system is shown on 

Drawing 835704-00-1-099. 

(3) Sizing:of Ponds and Basins 

The dimensions of the ponds and basins were determined based 
on thei r  required capacities as discussed in Section 6.8.8.1.  

The dimensions of each of the impoundment s t ruc tures  is listed 

on Table 6.8.8-1. Plans and sections of the s t ruc tures  are 

shown on Drawing 835704-00-1-100A and Drawing 

835704-00-1-100B. 

The required freeboard for each of the ponds and basins is also 

included in Table 6.8.8-1.  The freeboard was determined by 

calculating both wave runup and wind setup. 
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6 . 8 . 9  S I T E  P R E P A R A T I O N  - S I T E  23 

6 . 8 . 9 . 1  CLEARING AND G R U B B I N G  

Prior  to any  excavat ion  ope ra t i ons ,  t he  p l an t  s i te  i s  c l ea red  and  g r u b b e d .  

The  area  is  p r e s e n t l y  u s e d  for  g r a z i n g .  Vegeta t ion  cons i s t s  of  low ly ing  

s h r u b s  and  g r a s s e s .  Ther~ a re  no  t r e e s  on t h e  p lan t  s i te  a rea .  All 

o rgan ic  material  is  s tockpi led  and  b u r n e d  or  d i sposed  of fs t te .  The  c lear-  

i n g  and  g r u b b i n g  opera t ions  cove r  an a rea  of  490 acres  at a d e p t h  of  six 

(6) i n c h e s .  

6 .8 .9 .2  PLANT GRADING 

The p lan t  s i te  is  g r a d e d  to c r ea t e  level  a reas  fo r  t he  p r o c e s s  u n i t s  as 

shown on Drawing  836704-00-5-084. 

The  p lan t  is  g r a d e d  to follow as much as p rac t ica l ,  t h e  n a t u r a l  t e r r a in  of 

the  area  t h e r e b y  minimizing t h e  r e q u i r e d  e a r t h w o r k .  This  necess i t a t e s  

t e r r a c i n g  the  area  and  p lac ing  s o m e  u n i t s  at  d i f f e r en t  e leva t ions .  The 

t e r r a c e s  s t ep  down in t h e  d i rec t ion  of  t h e  p o n d s  loca ted  in  t he  

s o u t h e a s t e r l y  c o r n e r  of the  p l an t  s i t e .  The  t e r r a c i n g  faci l i ta tes  g rav i ty  

d r a in ing  t h e  p r o c e s s  areas  to t h e  p o n d s  while also minimizing t h e  d e p t h  of 

excavat ion  for  d ra in  p ipe  t r e n c h e s .  

The  p r o c e s s  areas  in the  wes t e r l y  ha l f  of  the  p lan t  s i te  a re  located on 

na tu ra l ly  h i g h e r  g r o u n d .  Th i s  a rea  r e q u i r e s  excava t ion  to a t t a in  i t s  Final 

~, 'ade e leva t ion .  The  p rocess  a reas  in  t h e  eas t e r ly  ha l f  a re  on fill.  

The  ra i l road  f a ~ l i t y  located of f s i t e  r e q u i r e s  bo th  excava t ion  and  fill.  

The  e a r t h w o r k  quan t i t i e s  of  excava t ion  and  fill a re  in balance so tha t  

no  i m p o r t i n g  o r  e x p o r t i n g  of  mater ial  is  r e q u i r e d .  The  excava t ion  and  
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6.8,9.2 (Continued) 

backfill for the site is approximately 5,500,000 cubic yards  each. The 

excavation and back/'fll for the railroad facility serving the site is 

2,000,000 cubic ya rds .  A 15 percent  shrinkage factor was assumed. 

Naturally soft soils including topsoils that are unsuitable for foundations 

are improved by mixing with o ther  soils for use onsite.  

All permanent slopes are constructed to a slope of 2H:IV or flatter.  

A discussion of the following items is contained in Section 6.4.1.2:  

Excavation 

Compaction 

Expansive soils 

Control of surface moisture 

Offsite Drainage 

Runoff occuring offsite of the plant areas is in tercepted and diverted away 

from the plant to existing natura l  drainage courses as shown on Drawing 

835704-00-5-084. The offsite drainage is t ranspor ted  by open channels.  

No runoff  from the plant unit areas is allowed to en te r  the offsite drainage 

channels.  

As discussed in Section 5.2 of this Volume, 

drainage is generally away from the site. 

required offsite channels is small. 

the direction of the natura l  

Therefore ,  the quantities of 

Open channels are provided along the southerly boundary  of the site and 

also along both sides of the nor thwester ly  corner .  

Typical details and a summary of the quantities for the offsite channels are 

shown on Drawing 835704-00-1-129. 
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6 .8 .9 .2  ( Con t inued  ) 

F e n c i n g .  

The  des ign  de ta i l s  o f  t he  fenc ing  r e q u i r e d  fo r  Site 23 is t he  same as  tha t  

spec i f ied  for  Site 1 as de sc r ibed  in Sect ion  6 . 8 . 1 . 2 .  

The summary of estimated quantities for Site 23 is as follows: 

Item 

8' h i g h  cha in  link fence 

3'-6 I' wide ga t e  

32'-0" wide double swing gate 

16'-0" wide single swing gate 

Quan1~W 
5 0 , 0 0 0  LF 

13 each 

3 each 

11 each 

Plot Plan Late Changes_ 

The plot  p lan  of t h e  p l an t  was modified at  a late  da te .  These  c h a n g e s  are  

no t  r e f l ec ted  in  t h e  c i v i l / s t r u c t u r a l  d r s . ~ m g s .  

\ "/ 
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6.8.10 ROADS - SITE 28 

The roads  serve the plant site to connect the  plant with outside routes  

and also to convey internal  plant ~rafflc. The new roads serving the plant 

are divided into two types  based  on their usage .  

(1) Access Roads 

(2) Plant Roads 

A description of the e x i s t i n g  roads in the area i s  descr ibed in Section 5.2 

o f  this  Volume. 

6.8,10.1 ACCESS ROADS 

There are no existing c o w r y  or state roads presently connecting the plant 

site with any major highway. Therefore, Access Roads must be con- 

strutted to provide vehicular access to the plant site. 

Two separate Access Roads are provided; one provides access from the 

Crow Indian Reservation area, while another provides access from the 

Shez, idan, Wyoming area. 

The road providing access to the site from the Reservation area originates 

at Highway 87 near Wyola and runs in an easterly direction to the plant. 

This Access Road enters the plant at the primary entrance located in the 

northwesterly corner of the site. The Access Road continues from the 

primary entrance, running along the westerly and southerly boundaries of 

the plant site, to the secondaFy entrance located in the southeasterly 

corner of the site. 
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6 . 8 . 1 0 . i  (Continued) 

The road prov id ing  access  to t h e  site form the Sher idan ,  Wyoming area 

also e n t e r s  the  s i te  at the plant  s econdary  entrance,  and c o n t i n u e s  to the  

primary e n t r a n c e .  This Access  Road originates  near  the  plant  railroad 

facil ity located southerly  of the  proposed  Shell Mine. Here the  Plant 

Access  Road branches  from the  Mine Access  Road to be  bui l t  b y  the  Shell 

Oil Company.  The  Mine Access  Road connect s  the mine with Highway 338 

which c o n n e c t s  to Highway 87 nor th  of  Sheridan.  

The totai length of Access Road required for the plant is about 30 miles. 

The design details of the new Access Road is identical to that used for 

Site i as described in Section 6.8.2.1. 

The Acces s  Road i s  provided with  drainage  ditches as r equ ired .  These 

di tches  c o n v e y  runof f  to naturai  dra inages  in the area.  Br idges  and 

culverts  are prov ided  where the  Access  Road crosses  natura i  drainages  as 

listed below: 

Item 

2 lane bridge over creek 

72" dia.  re inforced concrete pipe cu lvert  

84" dia .  re inforced concrete p ipe  cu lvert  

8'x24' re inforced  concrete b o x  cu lvert  

8'x40' re inforced  concrete b o x  culvert  

Quant   
3 each  

320 LF 

480 LF 

160 LF 

240 LF 

@ 
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6.8.10.2 PLANT ROADS 

There  a re  fou r  t y p e s  of  roads  within t h e  p l a n t  s i te :  

(I) Access  Road 

(2) Plant  P r imary  Road 

(3) Plant  S e c o n d a r y  Road 

(4) Plant  S e c u r i t y  Road 

(i) Access Road 

The  Access  Road connec t s  t h e  p lan t  si te with major e x i s t i n g  

offs i te  r oads  as  desc r ibed  in  Sec t ion  6 . 8 . 9 . 1 .  The  Access  Road 

e x t e n d s  in to  t h e  p l an t  s i te  b e t w e e n  the  admin is t ra t ion  bu i ld ing  

and  t h e  employee p a r k i n g  a n d  e n d s  at t he  s o u t h w e s t e r l y  c o r n e r  

of  t h e  warehouse  f a ~ l i t y .  At  t h i s  po in t  t he  Plant  P r i m a r y  Road 

b e g i n s .  The  Access Road is  e x t e n d e d  into the  p l a n t  s i td to 

accommodate t h e  heav ie r  t r a f f i c  in  th i s  area due  to  warehouse  

• de l ive r i e s ,  p l an t  pe r sonne l ,  a n d  v i s i t o r s .  

..(2) Plant Primary Road 

The design details for the Plant Primary Road required for Site 

23 are identical to that specified for Site i as discussed in 

Sect ion 6.8.1.2. 

The estimated length of Plant Primary Road required is 7 miles. 
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6 . 8 . 1 0 . 2  (Continued) 

(3) Plant Secondaz T Road 

The design details for the Plant Seconde~y Road required for 

Site 23 are identical  to that specified for Site 1 as discussed in 

Section 6 .8 .1 .2 .  

The estimated length  of Plant Secondary Road required is 

2 miles. 

(4) Plant Security Road 

The design d e t a i l s  of the Plant Securi ty  Road required for 

Site 23 are identical to that specified for Site 1 as discussed in 

Section 6 .8 .1 .2 .2 .  

The estimated length  of Plant Securi ty Road required is 2 miles~ 
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6.8.11 RAILROAD - SITE 23 

Since Site 9.3 is located adjacent  to i ts  coal source ,  a new rai lroad is 

p r o v i d e d  only for  the  import of equipment  and  supplies  and  expor t  of b y -  

p r o d u c t s .  The rai lroad is not u s e d  for  coal import ,  

Studies  were  made in an at tempt to rou te  a rail  l ine to the  site from Wyola 

and also from south of the  p l an t .  Because of the  r u g g e d n e s s  and s teep-  

ness  of the  exis t ing t e r r a in  i t  was not  economicaUy prac t ica l  to rou te  the  

rai l  l ine to the  p lant .  T h e r e f o r e ,  the  rai l road loading and  unloading 

facility is  located offsi te,  sou the r ly  of the  Shell Mine. The new rai l  l ine 

se rv ing  the  Shell Mine is to be  bui l t  b y  the  Shell Oil Company and  wi!l 

provlde  access  to the  plant  ra i l road  faci l i ty .  

The ra i l road facility loops off  of t he  new rail  line tha t  s e rves  the  proposed 

Shell Mine. 

Culver t s  a re  p rov ided  in  the  ra i l rdad  facil i ty as r e q u i r e d .  It is est imated 

that  160 LF of 72 .inch diameter  r e in fo rced  concrete  pipe is  r e q u i r e d .  A 

b r idge  ove r  Little Young's  Creek  is also p rov ided .  
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6.8.12 LOGISTIC FACILITIES - SITE 23 

e 
$ 

The major logistic facilities serving the plant are: 

(1) Rail Shipping and Receiving 

(2) Truck Shipping and Receiving 

6.8.19..1 RAIL SHIPPING AND RECEIVING FACILITIES 

The railroad facility serves as an area for loading and shipping of some 

byproducts and spent catalysts. The facility is also used for receiving 

and shipping of materials during construction and plant operation. 

.The rail fa~lity is composed of several t racks for the loading, unloading, 

storage and maneuvering of cars. The looping track within the facility is 

left unobstructed at all times. 

A platform is provided at the rail facility for the loading and unloading of 
trucks serving the plant.  

6.8.12.2 TRUCK SHIPPING AND RECEIVING FACILITIES 

There are two major truck shipping and receiving areas provided with 

platforms for the loading and unloading of materials, equipment, and 

supplies. These facilities are located at: 

(1) Railroad facility 

(2) Truck loading and unloading docks at the warehouse/shops 

facility 
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6.8.12.2 (Continued) 

All truck facilities are used for the shipping and receiving of equipment, 

building materials, chemicals, catalysts and other supplies. Since there is 

no railroad within the plant site, all materials to be stored must be trans- 

ported by truck to the warehouse/shops facility. 
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6.8.13 PAVING - SITE 23 

The design details of the paving for Site 23 are the same ms that specified 

for Site I as described in Section 6.8.5. 

0 
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6 . 8 . 1 4  FOUNDATIONS AND STRUCTURES - SITE 23 i 

The  soils  c h a r a c t e r i s t i c s  o f  Site 23 is  a s sumed  to  be  s imilar  to  Site 1. 

T h e r e f o r e ,  t h e  founda t ions  a n d  s t r u c t u r e s  for  Site 23 a r e  t h e  same as for  

Site 1 as  d e s c r i b e d  in  Sect ion 6 . 8 . 6 .  

f . 
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6.8.15 BUILDINGS - SITE 23 

,I. 

for 

The individual bui ldings  required for Site 23 are identical  to those  

specif ied for Site 1 as descr ibed in Section 6 . 8 . 7 .  

The layout of the Administration area for Site 23 is shown in Drawing 

835704-61-2-301. 
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6..8.16 PONDS AND BASINS - SITE 23 

The ponds and basins required for  Site 23 are identical  to those  specified 

for Site 1 as described in Section 6 . 8 . 8 .  
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6.9 COST ESTIMATES 

All cos t  es t imates  which  were  d i s c u s s e d  in  Sect ions  5 .6 ,  a n d  5.7  ave 

p r e s e n t e d  in the  fol lowing Sect ions  6 . 9 . 1 ,  6 . 9 . 2 ,  6 . 9 .3 ,  6 . 9 . 4 ,  a n d  6 . 9 . 5 .  

6.9.1 CAPITAL COST SUMMARY 

Capital  cos ts  for  t h e  four  cases eva lua t ed  in t he  feasibi l i ty  s t u d y  a re  

summarized in  Table  6 . 9 . 1 - 1 .  The  Direc t  Field Costs  a re  p r e s e n t e d  fo r  

each major sec t ion  of  t he  syn fue l s  faci l i ty .  The  Material T r a n s p o r t  Cos t s ,  

i nd i r ec t  Field Cos t s ,  Home Office Cos t s ,  a n d  Other  Capital Cos ts  make u p  

the  Total  Field a n d  Office Costs .  T h e  F inanc ing  Costs  a n d  I n t e r e s t  

D u r i n g  C o n s t r u c t i o n  a re  not  inc luded  in  t h e  Total  Capital  Costs .  

The  Base  Case r e f l e c t s  a t h r e e  p e r c e n t  lower  capital  cost  t h a n  t h e  Shell  

Coal Case.  The  i n c r e a s e d  capital  co s t s  re f lec t  t he  addi t iona l  wate r  

p ipe l ine ,  access  r o a d s ,  and  site p r e p a r a t i o n  cos ts  r e q u i r e d  fo r  Si te  23. 

Also, i nc rea sed  cap i ta l  cos t s  r e su i t  b e c a u s e  of  addi t ional  power  g e n e r a t i n g  

facil i t ies for  t he  Shel l  Coal Case.  Because  the  Shell  Coal has  a h i g h e r  

hea t i ng  va lue ,  l e s s  coal i s  r e q u i r e d  to s u p p l y  t he  inp lan t  e n e r E y  con-  

sumpt ion  t h e r e f o r e  a c o r r e s p o n d i n g  g r e a t e r  power  expor t  r e s u l t s .  

Comparin~ t he  Base  Case and t he  Power  Se l f - su f f i c i ency  Case,  t h e  capi ta l  

cost  d i f fe rence  i s  $364.9 million to p r o d u c e  an addi t ional  288.2 [~IW of  

power .  This  is $1288/kW which is comparable  to t he  ins ta l led  cos t  fo r  new 

coal f i r ed  power  g e n e r a t i n g  faci l i t ies .  

For t h e  Coproduc t i on  Case,  t he  capital  c o s t s  are v e r y  similar to  t h o s e  of  

the Base Case. 
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6 . 9 . 2  CAPITAL COST ESTIMATE 

Capital costs for each case are summarized individually in Tables 6.9.2-1, 

6.9.2-2, 6.9.9-3, and 6.9.2-4. Details in the summaries include direct 

field manhours, direct field labor dollars, and direct field materials in 

addition to the information presented pr--wiously in the cost summary. 

Direct field costs for each unit and each area are presented in 

Table  6 . 9 . 2 - 5 .  
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6.9.3 OTHER CAPITAL COST ALLOWANCES 

i, 

Other capital costs discussed in Section 5.6 are presented in 

Table 6.9.3-1. The variations between cases is proportional to the dif- 

ference in Total Field and Office Costs, The lower the Total Field and 

Office Costs, the lower the other capital costs are because many of the 

other .~.o.pital costs are proportioned from the Total Field and Office Cos~.s. 
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6.9.4 OPERATING AND MAINTENANCE COST ALLOWANCES 

Operating and maintenance costs are presented for each of the four cases 

in Table 6 .9 .4-1 .  Also presented are the byproducts credits and the 

result ing net annual operating and maintenance costs .  These values serve 

as the basis for cost of service calculations presented in Volume III, 

Financdal and Legal Analysis. 

Examining the operating costs shows the highest operating costs for the 
Shell Coal C~se primarily because of the higher coal costs and higher 

electrical costs associated v~ith the longer water pipeline for Site 23. The 

Self-suff iciency Case is ~ simpler plant requiring fewer operating personnel 

and less  overall maintenance labor and materials. The Base Case and 

Coproduction Case are very similar in operating costs.  

Ex~uining the byproduct credits ,  the Shall Coal Case has the highest 

value because of the greater quantity of naphtha and export power pro- 

duced. The Self-sufficiency Case byproduct value is much less than the 

other eases because there is" no export power credit.  The Coproduction 

Case is lower than the Base Case reflecting the reduction of naphtha and 

power export.  

The net results of combhLing the annual operating costs with the 

byproduct credits show the lowest net annual operating costs are reflected 

in the Shell Coal Case. 

A d',scounted cash flow analysis is necessary for each of the four cases 

studied to determine which case has the lowest cost of service.  The 

discounted cash flow analysis along with various sensitivity analyses are 

presented in Volume III, Financial and Legal Analysis. 
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6 . 9 . 5  CASH FLOW DATA 

The cash disbursement  schedules  shown in  Table 6 .9 .5 -1  through 6 . 9 . 5 - 4  

are based on the  project:, management plan and associated master schedule  

presented in Volume I, Executive Summary. 
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4th Quarter  1982 

1st Quarter  1983 

2nd Quarter  1983 

3rd Quarter  1983 

4th Quarter  1983 

1st Quarter  1984 

2nd Quarter  1984 

3rd Quarter  1984 

4th Quarter  1984 

1st Quarter  1985 

2nd Quarter  1985 

3 rd  I Quarter 1985 

4th Quarter 1985 

1st  Quarter  1986 

2nd Quarter  1986 

3rd Quar{er 1986 

4th Quarter  1986 

1st Quarter  1987 

2nd Quarter  1987 

3rd Quarter 1987 

4th Quarter  1987 

1st Quarter  1988 

2nd Quarter  1988 

3rd Quarter  1988 

4th Quarter  1988 

1st Quarter  1989 

2nd Quarter  1989 

TABLE 6 .9 .5 -1  

CASH FLOW - BASE CASE 

$ Million 

1.T 

2.6 

3.1 

5.0 

6.8 

8.3 

9.0 

9.5 

9.? 

10.8 

12.4 

12.9 

39.3 

66.9 

99.8 

131.1 

156.0 

182.3 

200.4 

204.8 

191.8 

184.1 

171. I 

136.5 

106.4 

68.7 

5.4 

Total $2,036.4 

6-922 

% 

.08 

.13 

.15 

.25 

.33 

.41 

.44 

.4'I 

.47 

.53 

.61 

.63 

1.93 

3.28 

4.90 

6.44 

';'.66 

8.95 

9.84 

10.06 

9.42 

9.04 

8.40 

6.70 

5.22 

3.3'7 

0.27 

100% 
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4th Q u a r t e r  1982 

1st Quaz~ter 1983 

2nd Q u a r t e r  1983 

3rd Q u a r t e r  1983 

4th Quarter 1983 

1st Quarter 1984 

2nd' Quarter 1984 

3rd Quarter 1984 

4th Quarter 1984 

1st Q u a r t e r  1985 

2nd Q u a r t e r  1985 

3rd Quarter 1985 

4tl~ Quarter 1985 

1st Quarter 1986 

2nd Q u a r t e r  1986 

3rd Q u a r t e r  1986 

4th Q u a r t e r  1986 

1st Quarter 1987 

2nd Quarter 1987 

3rd Quar te .  ~ 1987 

4th Q u a r t e r  1987 

1st Quarter 1988 

2nd Quarter 1988 

3rd Q u a r t e r  1988 

4th Q u a r t e r  1988 

1st Quarter 1989 

2nd Quarter 1989 

CASH 

TABLE 6 .9 .5 -2  

FLOW - SELF-SUFFICIENCY 

$ Million 

Total  

1.5 

2.3 

2.7 

4.3 

5.9 

7.2 

7.7 

8 .0  

8.2 

9.5 

11.0 

11.4 

33.1 

55.T 

82.3 

107.7 

128.0 

149.2 
.le :..~. 

lb..? 

157.2 

151.2 

139.8 

110.7 

85.8  

55.2  

4.2 

$1,671.5 

6-923 

% 

.09 

• 14 

.16 

.26 

.35 

.43 

.46 

.48 

.49 

.57 

.66 

. 68  

1.98 

3.33 

4.92 

6 . 4 4  

? .66 

8.93 

9 . 8 1  

10.04 

9.41 

9.04 

8 . 3 6  

6.62 

5.13 

3.30 

0.25 

100% 
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4th Quar t e r  1982 

1st Quar t e r  1983 

2nd Quar t e r  1983 

3rd  Quar te r  1983 

4th Quar t e r  1983 

i s t  Quar t e r  1984 

2nd Quar t e r  1984 

3rd Qua r t e r  1984 

4th Quar t e r  1984 

1st Qua r t e r  1985 

2nd Quar t e r  1985 

3rd Quar t e r  1985 

4th Quar t e r  1985 

1st Qua r t e r  1986 

2nd Qua r t e r  1986 

3rd Qua r t e r  1986 

4th Quar t e r  1986 

1st Qua r t e r  1987 

2nd Qua r t e r  1987 

3rd Q u a r t e r  1987 

4th Quarter 1987 

1st Quarter 1988 

2nd Quarter 1988 

3rd Quarter 1988 

4th Quar t e r  1988 

1st  Qua r t e r  1989 

2rid Quar t e r  1989 

T ~ L E  6 . 9 . 5 - 3  

CASH FLOW - COPRODUCTION CASE 

$ Million % 

Total 

1.8 

2 .7  

3 .2  

5 .2  

7 . I  

8.7 

9.4 

9.9 

10.0 

11.4 

13.1 

13.6 

40.3 

68.3 

101.2 

132.5 

157.4 

183.4 

201.1 

205.2 

191.8 

183.7 

170.7 

136.1 

106.0 

68.5 

"5 .4  

$2,047.7 

6-924 

.09 

.13 

.15 " 

.25 

.35 

.42 

.46 

.48 

.49 

.55 

.64 

.66 

1.97 

3.34 

4.94 

6.47 

7.69 

8.96 

9.83 

10.02 

9.37 

8.97 

8 .34  

6.65 

5.17 

3.34 

0.26 

100% 
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4th Quarter 1982 
1st Quarter 1983 

2nd Quarter 1983 

3rd Quarter  1983 

4th Quarter 1983 

1st Quarter 1984 

2nd Quarter 1984 

3rd Quarter  1984 

4th Quarter  1984 

1st Quarter  1985 
2nd Quarter  1985 

3rd Quarter 1985 

4th Quarter  1985 

1st Quarter  1986 

2nd Quarter 1986 

3rd Quarter  1986 

4th Quarter  1986 

1st Quar ter  1987 

2nd Quarter 1987 

3rd Quarter  1987 

4th Quarter  1987 

1st Quarter  1988 

2nd Quarter  1988 

3rd Quarter 1988 

4th Quarter  1988 

1st Quarter  1989 

2nd Quarter  1989 

CASH 
q 

TABLE 6.9.5-4 

FLOW - SHELL COAL CASE 

Total 

$ Million 

1.8 
2.7 

3.1 

5.1 

6.9 

8.5 

9.2 

9.7 

9.9 
11.0 

12.6 

13.1 

40.2 

69.2 

103.4 

135.7 

161.2 

188.2 

206.5 

210.8 

197.0 

188.6 

175.3 

139.5 

108.7 

70.4 

5.6 

$2,093.9 

6 - 9 2 5  

.08 

.13 

.15 

.24 

.33 

.41 

.44 

.46 

.47 

.53 

.60 

.62 

1.92 

3.31 

4.94 

6.48 

7.60 

8.99 

9.86 

10.07 

9.41 

9.01 

8.37 

6.66 

5.19 

3.36 

0.27 
100% 
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