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APPENDIX E 
SUBSURFACE EQUIPMENT DATA 

Equipment Data Sheets: 

Transport Locomotive 
Transfer Locomotive 
Emplacement Locomotive 
WP Transporter 

Locomotive Selection Data: 

Transport Locomotive 
Transfer Locomotive 
Emplacement Locomotive 

Rail Size Selection Data: 

Emplacement Drift Rail 
Main Drift and Crosscut/Turnout Rail
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7
PRELIMINARY DATA SHEET NO. 1 

Transport Locomotive 

A single locomotive to move a WP transporter from the Waste Handling Building 

(at surface) to Emplacement Drifts (below surface). Tandem locomotives to move a 

loaded WP transporter from the Emplacement Drift to the Waste Handling Building.

1. Working Environment: 

2. Temperture Range: 

3. Elevation: 

4. Tunnel/DriftDimensions: 
a. Diameter.  
b. Grade: 

5. Worst Case Load: 
a. Type: 
b. Weight: 

6. Wheel Bearings: 

7. Locomotive Dimensions: 

S. Minimum Turning Radius: 

9. Track Gauge: 

10. Rail:

11. Rail Condition: 

12. Power Source: 

13. Battery Operation: 

14. Operation: 

BOOOOOOOO-01717-570S'0
27 REV 00

At surface and below surface in tunnels and drifts 

260C to 500C (79@F to 1220F) 

Approximately 1,000 m to 1,200 m (3,300 to 4,000 fi) above 

sea level 

5.0 m (16 ft) minimum 
Tunnel +1.5% to -2.5%, Drifts *0.75% 

Waste package and WP transporter with two truck suspension 

225 MT (250 tons) maximum 

Roller 

Approximately 6.7 m L x 1. m W x 2.4 m H 

25 m (82 ft) for both locomotive and WP transporter 

1.44 m (56% in.) 

57.05 kg/m (115 lb/yd) American Railroad Engineering 

Associates (AREA), on steel ties and concrete inverts

Dry and in good condition 

Overhead trolley (250 volts D.C.) for travel in main drifts, 

and battery pack for limited travel in cross cuts or turnouts 

4 hours per day maximum 

Two round trips per 8-hour day 

VOL I E-3 March I996
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15. Travel Distance: 

F4up•ent R emremrn

1. Description: 

2. Maximum Design Grade: 

3. Maximum Speed: 

4. Control: 

5. Coupler:.

4,000 m to 6,000 m one-way in main drifts, and 100 m 
(approx.) one-way in cross cuts or turnouts

Two electric mine service type locomotives, for both trolley and 
battery operation with provisions, for single or tandem 
operations.  

Single locomotive +2% to -3% 
Tandem locomotives *3% 

s kmA/hr (5 mph) 

Manual and remote for operation in areas of high radioactivity 

Standard with remote operation

6. Approximately Dimensions and Weight: 
a. No. wheels: Four (4) 
b. ' Wheelbase: 2.54 mn 
c. Coupler to coupler 

center: 7.7 m 
d. Overall length: 6.7 m 
e. Overall width: 1.83 m 
L Overall height: 2.44 m above rail 
g. Coupler height: 0.79 m above rail 
h. Operating weight: 32 MT (35 tons)

I. Removable battery pack 

2. Self-contained battery charger 

3. Remote control operation (possibly wireless) 

4. Closed circuit TV for remote operation 

5.- Remote control operation for coupler and air brake connections to WP transporter 

Noi: Above weights and dimensions are based on preliminary estimates and assumptions for approximate sizing of the mobile equipment for ACD. These weights and dimensions 
may change during subsequent design phases.
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1. Goodman Equipment Corpaon 
(708) 496-1138 Fax: (708) 496-3939 
Contact: Scott Rife 

2. Jeffery Division of Dresser Industries 
(614) 297-3123 Fa= (614) 297-3036 
Contact: Randy Morris 

3. Balco, Inc.  
(412) 459-6814 Fax: (412) 459-0793 
Contact: Jess Bartholow 

BOOOOOOO-01717-5705-00027 REV 00 VoL 11 E-4 March 1996



-�1THIS PAGE INThNTONALLY LEFT BLANK

BOOOOOOOO-01717-5705-00027 REV 00 VoL ]I March 1996E-6



PRELIMINARY DATA SHEET NO. 2 

Transfer Locomotive 

To move emplacement locomotive on locomotive carrier from main drift to 
emplacement drifL

Qperatng Conditions: 

1. Location: 

2. Temperature Range: 

3. Elevation: 

4. Tunnel/Drift Dimensions: 
a. Diameter: 
b. Grade: 

5. Worst Case Load: 
a. Type: 
b. Weight: 

6. Wheel Bearings: 

7. Locomotive Dimensions: 

8. Minimum urning Radius: 

9. Track Gauge: 

10. Rail:

11.  

12.  

13.  

14.  

15.

Rail Condition: 

Power Source: 

Battery Operation: 

Operation: 

Travel Distance:

Below surface in tunnels and drifts 

260C to 500C (790F to 1220F) 

Approximately 1,000 m to 1,200 m (3,300 to 4,000 fA) above 
sea level 

5.0 m (16 fi) minimum 
Tunnel +1.5% to -2-5% 
Drifts *O.75% 

Locomotive carrier with emplaement locomotive 
30 MT (33 tons) maximum 

Roller 

Approximately 4.4 m L x 2.0 m W x 1.6mH 

25 m (82 fi) for both locomotive carrier and locomotive 

1.44 m (560 in.) 

57.05 kgfm (115 lb/yd) AREA, on steel ties and concrete 
inverts 

Dry and in good condition 

Replaceable battery packs (one in locomotive, one on charger) 

$ hrs per day, maximum 

Two round trips per $-hour day 

4,000 m to 6,000 m one-way in main drifts, and 
100 m (approx.) one-way in cross cuts or turnouts

B00000000-01717-5705-00027 REV 00 Vol. 1
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An electric mine service-type locomotive for battery operation

2. Maximum Design Grade:

3. Maximum Speed: 

4. Control: 

5. Coupling:

5 km/hr (3.1 mph) 

Manual and remote for operation in areas of high 
radioactivity 

Standard with remote operation

6. Approximately Dimensions and Weight: 
a. No. wheels: Four (4) 
b. Wheelbase: 1.5 m 
c. Coupler to coupler 

truck center: 4.8 m 
d. Overall length: 4.4 m 
e. Overall width- 2.0 m 
f. Overall height: 1.6 m above rail 
g. Coupler height 0.79 m above rail 
h. Operating weight: 10 MT (r'1 tons)

1. Removable battery pack 

2. Self-contained batter; charger 

3. Remote control operation (possily wireless) 

4. Closed circuit TV for remote operation 

5. Remote control for coupler and air brake connectors to railcars 

N=: Above weights and dimensions are based on prelimiinary estimates and assumptions for 
approximate sizing of the mobile equipment for ACD. These weights and dimensions 
may change during subsequent design phases.

BO0OOO-01717-5705-00027 REV 00 Vol. IM
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1. Goodman Equipment CQorpomtion 
(708) 496-1188 Fax: (708) 496-3939 
Contact- Scott Rife 

2. Jeffery Division of Dresser Industries 
(614)297-3123 Fax: (614) 297-3036 
Contact- Randy Morris 

3. Balco, Inc.  
(412) 459-6814 Fax: (412) 459-0793 
Contact: Jess Bartholow 

)
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PRELIMINARY DATA SHEET NO. 3 

lEmplacement Locomotive 

Serce: To move emplacement railcar loaded with waste package into emplacement 
drift.  

OQpratjng Conditions: 

1. Location: Below surface in emplacement drifts 

2. Temperature Range: 260C to 500C (790F to 1220F) 

3. Elevation: Approximately 1,000 m to 1,200 m (3,300 to 4,000 ft) above 
sea level

4. Drift Dimensions: 
a. Diameter: 
b. Grade: 

5. Worst Case Load: 
a. Type: 
b. Weight: 

6. Wheel bearing: 

7. Locomotive Dimensions: 

8. Minimum Turning Radius: 

9. Track Gauge: 

10. Rail: 

11. Rail Condition: 

12. Power Source: 

13. Battery Operation: 

14. Operation: 

15. Travel Distance: 

BOOOOOOOO-01717-5705-00027 REV 00

5.0 m (16 it) minimum 
:0.75% 

Waste package and emplacement railcar 

79 MT (87 ton) maximum 

Sleeve 

4.4mLx2.OmWx l.6mH 

25 m (82 ft) 

1.44 m (56W) 

44.64 kglm (90 lb/yd), American Society of Civil Engineers 
(ASCE) on steel ties and compacted tuffa.eous fill 

Dry and in good condition 

Replaceable battery packs (one in locomotive, one on charger) 

8 hrs per day, maximum 

Two round trips per 8-hour day 

600 m maximum, one-way

March 1996IoL U E-1If
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E~igjamt:

1. Description: An electric mne service-tye locomotive for battery operation

2. Maximum Design Grade: +0.75%

3. Maximum Speed: 

4. Control:

5. Coupling:

5 kmA/hr (3.1 mph) 

Manual and remote for operation in areas of high 
radioactivity

Standard with remote operation

6. Approximately Dimensions and Weight: 
a. No. wheels: Four (4) 
b. Wheelbase: 1.5 m 
c. Coupler to coupler 

center 4.8 m 
d. Overall length: 4.4 m 
e. Overall width: 2.0 m 
f Overall height: 1.6 m above rail 
g. Coupler height: 0.38 m above rail 
h. Operating weight: 10 MT ( tons)

1. Removable battery pack 

2. Self-contained battery charger 

3. Remote control operation (possibly wireless) 

4. Closed circuit TV for remote operation 

5. Remote control for coupler and air brake connectors to railcar 

No=e: Above weights and dimensions are based on preliminary estimates and assumptions for 
approximate sizing of the mobile equipment for ACD. These weights and dimensions 
may ciange during subsequent design phases.
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1. Goodman Equipment Corporation 
(708)496-1188 Fax: (708) 496-3939 
Contact: Scott Rife 

2. Jeffery Division of Dresser Industries 
(614) 297-3123 Fax: (614) 297-3036 
Contact: Randy Morris 

3. Balco, Inc.  
(412) 459-6814 Fax: (412) 459-0793 
Contact Jess Bartholow

4j
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PRELIMINARY DATA SHEET NO. 4 

&We WP Transporter 

To provide for shielded transport of waste package from Waste Handling 
Building (at surfae) to waste package emplwement drift (below surface).  

Ooymgng Conditions:

1. Working Environmetit: 

2. Temperature Range: 

3. Elevation: 

4. TunneLDrift Dimensions: 
a. Diameter: 
b. Grade: 

5. Load: 
a. Type: 
b. Weight 

6. Minimum Turning Radius: 

7. Track Gauge: 

8. Rail: 

9. Rail Condition: 

10. Operation: 

I1. Travel Distance: 

B00000000-01717-5705400027 REV 00

Above surface and below smface in tunnels and drifts 

"26°C to 500C (79OF to 122-F) 

Approximately 1,000 m to 1,200 m (3,300 to 4,000 ft) above 
sea level 

5.0 m (16 ft) minimm 
Tunnel -2.5% 
Drifts -0.75% 

Waste package railcar 
79 MT (87 tons) maximum 

25 m (82 ft) for both locomotive and WP transporter 

1.44 m. (56% in) 

57.05 kg/m (115 lb/yd) AREA, on steel ties and concrete 

inverts 

Dry and in good condition 

Two round trips per 8-hour day 

4,000 mito 6,000 m one-way

Marh 1996VoE-1H
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FEuiment:

1. Description:

2. Maximum Design Grade: 

3. Maximum Speed: 

4. Suspension: 

5. Radiation Shielding: 

6. Coupler: 

7. Brakes:

A rail-mounted shielded WP transporter for the transfer of 
high-level radioactive waste packages.

8 km/hr (5 mph) 

Two 4-wheel trucks with roller bearings 

165 mm thickness carbon steel gamma shield and 300 mm air 
gap between waste package and shielding 

Standard with remote operation controlled from transport 
locomotive 

Air-operated brakes on all wheels with air reservoir

8. Approximately Dimensions and Weight: 
a. No. trucks: Two (2) 
b. No. wheels/truck: Four (4) 
c. Truck center to center: 3.7 m 
d. Truck wheel base: 1.8 m 
e. Overall length: 8.4 m 
E Overall width: 2.7 m 
g. Overall height: 3.9 m above rail 
L Coupler height: 0.79 m above rail 
L Operating weight- 225 MT (250 tons) 

1. The air brake system of the WP transporter to operate in both modes, manually and 

automatically.  

2. The WP transporter doors to be remotely controlled and operated.  

3. The WP transporter loading system, for transfer of the emplacement railcar, to be remotely 
controlled and operated.  

4. The mechanical parking brake to be remotely actuated and controlled from locomotive.  

Note: Above weights and dimensions are based on preliminay estimates and assumptions for 
approximate sizing of the mobile equipment for ACD. These weights and dimensions 
may change during subsequent design phases.

BOOOOOOOO-01717-5705-00027 REV 00 Vol. i E-16 March 1996
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I. Tmnsfab, Inc.  
(304) 736-5256 
Attn: John Cardia 

2. Robbins Co.  
(206) 872-4539 
Attn: Bob Moffat

Fax: (304) 736-8135

Fax: (206) 872-0199

3. National Engineering 
(303) 295-3385 Fax: (303) 295-6057 
Attn: Marty Martin 

4. TWI Industries, Inc.  
(412) 835-9400 Fax: (412) 835-6693 
Attn Charles Schultz 

5. Mulhauser Tunneling Equip.  
(206) 813-0669 Fax: (206) 850-8315 
Attn- Kent Smith 

B0OOOOOO0-01717-5705-0O27 REV 00 VoL II E-17
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PRELIMINARY LOCOMOTIVE SELECTfON 

SELECTION PROCEDURE 

Tentative sizing of locomotives is based on selection procedure from: 

Goodman Equipment Corp.  
Mining Machine Sales Manual 
Trolley Locomotive Calculations, Section 4068 

where locomotive capacity is determined by the following equation: 

where: 

L c W x Re 

2000 (K .01) - (G x 20 + R2) 

L = weight of locomotive (tons) 
W - weight of trailing load (tons) 
Rt - train resistance (lb/ton) 

= R+ (0)(20) 

S- 
trailing load rolling resistance (lb/ton) 

R2 - locomotive rolling resistance (20 lb/ton) 
- grade(0e) 

K - Adhesion factor for driving wheels (0.25 for steel wheel on dry rail) 

Rolling resistance Is 20 lb/ton for trailing loads with roller bearings and 30 lb/ton for sleeve 
bearings.  

Transport Locomotive 

Description: Class D combination electric mine service locomotive for primary trolley operation i and secondary storage battery operation, and equipped for tandem operation with an identical unit.  

Selection Criteria: I 

Trailing load (W): 250 tons 
Rolling resistance (1,R): 20 lb/ton 
Grade (0): *22% Condition 1; *3% Condition 2 
Speed: 5 mph 

B00000O-01717-5705.00027 REV 00 Vol. U E-19 March 1996 I



Selection for Condition 1 (Single Locomotive):

SWxRt 
2000 (K + .01) - (G x 20 + R2) 

= ,+ (G)(20) 
" 20 + (2)(20) = 60 Ib/ton 

L (2so) (60) 
2000 (0.25 + .01) - (2 x 20 + 20) 

L = 32.6 tons 

Select a 35-ton locomotive (32 MI).  

Selection for Condition 2 (Tandem Locomotives): 

Wx RI 

2000 (K + .01) - (G x 20 + A)

B, R+ (G) (20) 
= 20 + (3)(20) = 80 lMon 

L (250) (o0) 
2000 (0.25 + .01) - (3 x 20 + 20) 

L = 45.5 tons 

Using two 35-ton (32 MT) locomotives in tandem will meet the requirements of this 
condition.  

Note: Above weights and dimensions are based on prelimnary estates and assumptions 
for approximate sizing of the mobile equipment for ACD. These weights and 
dimensions may change during subsequent design phases.

BOOOOOOOO-01717-5705-0 02 7 REV 00 VoL H1
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EMPLACEMENT LOCOMOTIVE

Desciption: A Class A electric mine service locomotive for storage batery operation.  

Selection Criteria:

Trailing load (W): 
Rolling resistance (IQ: 
Grade (0):

87 tons 
30 lb/ton 
=:O.7S%

Selection:

L.=
W x R 2 

2000 (K + .01) - (0 x 20 + R2)

R, = (G) (2 0) ' 
3O + (0. 75)(20) - 45 lb/ton

L = (87) (45) 
2000 (.2S + .01) - (.7S x 20 +20) 

L, = ton.  

Select a 10-ton locomotive. The locomotive weight may be 10 MT or 10 tons, depending 
on availability; either will satisfy the load requirements.  

Nte: Above weights and dimensions are based on prcliminary estimates and assumptions 
for approximate sizing of the mobile equipment for ACD. These weights and 
dimensions may change during subsequent design phases.
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TRANSFER LOCOMOTIVE

Description: A Class A electric mine service locomotive for storage battery operation.  

Selection Criteria:

Trailing load (W): 
Rolling resistance (R): 
Grade (G):

33 tons 
20 lb/ton 
*3%

Selection:

Wx Rf 

2000 (K + .01) - (G x 20 + R2)
(tons)

Ro - 4 + (G)(20) 
= 20 + (3)(20) = 80 lb/on 

L (33) (80) 
2000 (.25 + .01) -(3 x 20 + 20) 

L = 6.0tons 

Based on this calculation, a six-ton locomotive will be adequate. However, for reasons of 
uniformity, a 10-ton locomotive is recommended. The locomotive weight may be 10 MT 
or 10 tons, depending on availability; either will satisfy the load requirements.  

Note: Above weights and dimensions are based on preliminary estimates and assumptions 
for approximate sizing of the mobile equipment for ACD. These weights and 
dimensions may change during subsequent design phases.
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PRELIMINARY RAIL SIZE SELECTION 
2 

SELECTION PROCEDURE 

Tentative rail sizing procedure is as follows: 

1. Maximum wheel load is determined for the application.  

2. Maximum wheel load is adjusted for the speed using a speed modification factor from 
Ref. 1.  

3. Adjusted maximum wheel load and size is used with the appropriate table from Ref. 1 
to determine minimum rail size and type required.  

Ref. 1 Association of Iron and Steel Engineers (AISE) Technical Report No. 6. September 1991.  
Specification for Electric Overhead Traveling Cranes for Steel Mill Service.  

EMPLACEMENT DRIFT RAIL 

Service: Rail to provide for the placement of the WP/emplacement railcar by the emplacement 
locomotive in the emplacement drift and the support of the WP/emplacement railcar in the final 
placement position.  

Selection Criteria: 

The rail selection is based on the WP/emplacement railcar as the heaviest piece of equipment 
operating on the track with the criteria as follows:

Equipment: 
Emplacement railcar: 
Waste Package Weight (max): 
Total Weight: 
Axles: 
No. Wheels: 
Diameter of Wheels: 
Speed: 
Safety Factor: 
Rail Gauge: 
Rail Support:

10 MT ( 22,000 lbs) 
69 MT (151,800 lbs) 
79 MT (173,800 lbs) 
2 
4 
0.46 m (18 in.) 
5 km/hr (3.1 mph) (275 fpm) 
1.25 
1.44 m (56n oin.) 
Steel ties on compacted tuffaceous fill

BOOOOOOOO-01717-5705-00027 REV 00 Vol. II
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Selection:

Design Wheel Load = 173,800 (1.25) = 54,312 lbs 
4 

From Ref. I (Table 11) for a speed of 275 fpm and an 18-inch-diameter wheel: 

Speed Modification Factor = 1.098 

Adjusting maximum design wheel load for travel speed: 

Maximum Design Wheel Load = (1.098) (54,312) = 59,635 lbs.  

From Ref. I (Table 9) for 18-inch wheel and 60-pound rail: 

Allowable Wheel Load = 61,430 lbs.  

Select the next larger rail size: 90 lb/yd (44.64 kg/m)ASCE rail 

Note: Table 10 is based on wheels heat treated to 58 Rc minimum and rails heat treated 
to 320 Bhn minimum.

BOOOOOOO-01717-5705-00027 REV 00 Vol. II E-26 March 1996



MAIN DRIFT AND CROSS CUT RAIL 

Service: Rail to provide for transport of the loaded WP transporter from Waste Handling Building 
at surface to subsurface emplacement drifts and other rail-mounted support equipment.  

Selection Criteria: 

The rail selection is based on the WP transporter as the heaviest piece of equipment operating on 
the track, with the criteria as follows:

Mobile Equipment: 
Total Weight (with Load): 
No. Axles: 
No. Wheels: 
Wheel Diameter: 
Speed: 
Rail Gauge: 
Safety Factor: 
Rail Support:

WP transporter 
225 MT (250 tons) 
4 
8 
0.61 m (24 in.) 
8 km/hr (5 mph) (440 fpm) 
1.44 m (56½/ in.) 
1.25 
Steel ties on concrete inverts

Selection:

Design Wheel Load - (250)(2000) 
8 (1.25) = 78,125 lbs.  

From Ref. I (Table 11) for a speed of 440 fm and 24-inch-diameter wheel: 

Speed Modification Factor = 1.122 

Maximum Design Load = (1.122)(78,125) = 87,656 lbs.  

From Ref. 1 (Table 10) for a 24-inch wheel and a 104- to 105-pound rail: 

Allowable Wheel Load = 87,750 lbs.  

Select the next larger rail size: 115 lb/yd (57.05 kg/m), AREA rail.  

No=e: Table 10 is based on wheels heat treated to 58 Rc minimum and rails heat treated 
to 320 Bhn minimum.  

Above weights and dimensions for the selection of rails are based on preliminary 
estimates and assumptions of the rolling stock for ACD. These weights and 
dimensions may change during subsequent design phases.
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APPENDIX Fi 

RAIL CORRIDOR DESCRIPTION 
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