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FOREWORD 

This conceptual design, prepared by Sandia Laboratories for the Energy 

Research and Development Administration, contains. Pa r t s  I and 11. A separate bound 

report (Par t  111) contains the conceptual design drawings. 

A list  of addenda appears in P a r t  11, Section 5 of this report. Backup data 

for  conclusions reached were obtained from these addenda, which were not incorpor- 

ated a s  an integral part of the report because of their bulk. Interested readers  may 

request copies of addenda from the Technical Library, Sandia Laboratories, 

Albuquerque, NM 871 15, by specifying SAND77-0274, addendum let ter  and title 

(e. g.,  SAND77-0274, WIPP Conceptual Design Report, Addendum I, llSoils and 

Foundation Investigation for Proposed Waste Isolation Pilot Plant, Eddy County, 

New Mexico, by Richard A. Pettigrew and Associates, Consulting Engineers"). 
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INTRODUCTION 

The Waste Isolation ~ i l b t  Plank (WIPP) will be the f i r s t  facility designed and con- 

'strutted to gather data and.demonstrat6 on a large scale 'the feasibility of ,disposal of 

radioactive waste in bedded salt. These wastes were generated by the Atomic Energy 
. . 

Commission (HEC), reriamed the Energy Rese&l.cli and Develap~ment A.d.minictration 

. . (ERDA), a s  a byproduct of developing nuclear weapons. Large quantities of waste 

. . now' exist, and their.  generation i s  expected to continue. 

TheWIPP '  i s  not a pilot plant in the usual meaning of limited, s.mall-scale use  

a t  f i r s t  and then construction of a main plant, but is itself full-scale. Enough labora- 

.tory investigations have been conducted to ascertain that the success  of the. facility is . . 
highly probable. ' The full design capability will not.be utilized, however, until suffi- 

cient operating and scientific data have been accurnul6ted to assure  the. safety of both 

short- term operations and long-term geologic disposal of radioactive wastes. Then 

the capability of the facility can be .expanded.to full repository operations with few 

modifications, mainly m o r e  operating personnel and handling equipment. While there 

i s  currently no legal requirement t o  obtain an NRC license for  W I P P ,  nor a r e  there 

now any NRC liiensing regulations, ,considerable .thought has  been given to each facil-. 

i t y  and system to a s su re  that a s  stringent a .d.esign has been produced'as though an 
. . 

NRC l icense were indeed required. 

2 
T o  make the WIPP operatiprial,. 2283, 000 ft of floor space in the waste-handling 

buildings. and support facili t ies must  be .constructed, along with 1, 500, 000. tons of 
3 

mining to construct the initial s torage spac'e of -1, 000, 000 ft for  the eakly ship- 

ments of contact- and remote-handled waste. When the facility becomes a prototype 
3 

kspository, the cur ren t  design will allow handl.ing of 1, 200, 000 ft of contact-handled 
3 TRU waste and 250,000 ft of remote-handled waste pe r  year  on a three-shift-per- 

t day basis.  At this rate ,  the backlog of contact-handled waste could be reduced about 
. 3 '  

1,000, 000.ft /year .  The facility is designed for  an operating life of about 25 ye.ars. 
. . 

. . 
. . 



W I P p  CONCRPTTTAT DESTGN REPORT 

PROJECT OBJECTIVES 

The pr imary  objective of the Waste Isolation, Pilot Plant (WIPP) is to demon- 

s t r a t e  the adequacy of bedded-salt formations for isolating those contact-. and 
, . 

remote-handled radioactive wastes generated by ERDA in, support o f  national defense, 

programs. 

A secondary objective is to provide a facility in which experiments can be con- 

ducted to extend the understanding of the behavior of other waste types in this geologic 

medium. To accomplish this secondary objective, experimental quantities of high- 

level waste a r e  used at the WIPP. 



2. PROJECT GUIDELINES 

2a.1 WASTE ' l 'Y  PE 

The pilot plant is developed f o r  ERDA low-level, contact-handled, t r a n s u r a n i c  

waste, ERDA intermediate- level  t r a n s u r a n i c  waste  (ILW), and f o r  high-level was te  

(HLW) exper iments .  Hereaf ter ,  ERDA low-level t r ansuran ic  waste  is r e f e r r e d  t o  

a s  TRU waste,  and the other two waste  f o r m s  a r e  r e f e r r e d  t o  as RH waste.  Any 

subsequent r e f e r e n c e s  to  ERDA intermediate- level  waste  (ILW) imply ERDA 

intermediate-level  t r ansuran ic  waste (ILW). 

2 . 2  WASTE PROCESSING 

All was tes  placed in the W I P P  a r r i v e  a t  the s i t e  p rocessed  and packaged in final 

fo rm,  No waste-proces 'sing act iv i t ies  a r e  conducted a t  the ViriPP, except f o r  min i -  

m u m  process ing  of s i te-generated wastes .  

2 .  3 RETRIEVABILITY 

All was tes  placed into the W I P P  a r e  re t r ievable ,  with re t r i eva l  demons t ra ted ,  

until such t ime  a s  the pilot plant is converted to a n  operational r epos i to ry  f o r  p e r m a -  

nent d isposal  of wastes .  

2 .  4 OPERATING LICENSE 

Because  i t  includes only low-level and in termediate- level  ERDA T R U  w a s t e s  

and HLW exper iments ,  the facility does not r equ i re  an  NRC l i cense .  However,  the 

exist ing NRC: regulations a r e  used a s  a bas i s  to develop a s e t  of design c r i t e r i a  suf-  

ficiently stringent. that i t  i s  anticipated the facil i ty could be  l i censed  when NKC regu-  

lat ions a r e  developed, and i f  ERDA e lec t s  that option. 



3. PROJECT ASSUMPTIONS - - - - - -  - -.. 

3. 1 WASTE ORIGIN 

Tile WIBP receives exis l111g re lmalevably s Lured waste and newly generated waste 

f r o m  a l l  ERDA s o u r c e s ,  and exper imental  waste  f r o m  commerc ia l  sources .  

3 .2  WASTE FORM 

Only solid waste  is s to red  a t  the WIPP. Until completion of the verif ication 

exper iments  and s tud ies ,  only s table  was te  f o r m s  a r e  s tored.  

3 . 3  WASTE RECEIVAL 

3 
T h e  TRU facility i s  designed to handle 500,000 ft  I y r  of TRU waste  on a one- 

3 
shi f t -per-day,  5-day week. A maximum receival  r a t e  of 1 ,200 ,000  f t  / y r  is achieved 

by us ing  th ree  shi f ts  p e r  day. During the pilot-plant phase ,  the amounts of TRU was te  

will be l imi ted to  1, 000, 000 ft3. 

T h e  remotely  handled waste  facil i ty is designed to receive  2600 c a n i s t e r s  of 
3 RH was te  p e r  y e a r  (100,000 f t  I y r )  using one shift p e r  day and 5 days p e r  week. The 

receiving capacity of this facility can be inc reased  to 6500 c a n i s t e r s  p e r  y e a r  if th ree  

operational shi f ts  p e r  day a r e  used. During the pilot-plant phase ,  the amounts of RH 

was te  will be l imi ted to re t r ievable  quantities. 

Exper imenta l  high-level waste  c a n i s t e r s  a r e  received o v e r  a n  extended t ime. 

The total  number  received does  not exceed 300. 



3 . 4  WASTE RETRIEVABILITY 

Retrievability is demonstrated for  a l l  waste forms;  however, the ra te  of r e -  

trieval need not match the rate  of emplacement. Placement of remote-handled 

wa.ste i n  sleeved holes i s  not mandatory, and survival of a l l  canis ters  need not be 

guaranteed s o  long a s  an adequate retr ieval  method is available. The method of r e -  

trieval must  be a reasonable, engineered system and not a concept requiring a 

"superhuman" approach. 

3.5 DESIGN PHILOSOPHY 

The waste-handling facilities have been designed f o r  the existing packages in 

use today, but a r e  not absolutely tied to those packages. Maximum flexibility within 

a r-ealislic Prmarnewurt1< hay bee11 incorporated into each system. 

Whenever questions a rose  with respect to safety,  licensability, and public ac -  

ceptance on a particular i tem, a practical,  conservative engineering approach was 

used. 



SITE AND FACILITY nESCRIPTION 

4 . 1  SITE DESCRIPTION 

The proposed s i te  for  the WIPP facility l ies  -26 mi les  east  of the ciliy of 

Carlsbad, New Mexico, in an a rea  known a s  Los ~ e d a G o s  "the dunes" (see Drawing 

94532-Cl) . The surface features  and drainage dip slightly to the southwest, while 

the underground sal t  beds to  be used fo r  the facility dip slightly to  the southeast. A s  

the name implies, the surface is comprised of sand dunes with local relief of f rom 

5 t0.15 ft, stabilized with sc rub  vegetation. 'Underlying the sand is a layer  of caliche, 

then sandstone and dolomite to  a depth of -800 f t  where the salt  beds begin. The sa l t  
1 i %. 

!'rr '. and anhydrite beds extend downward to  4 0 0 0  ft and a r e  underlain by more sandstones 

L. and shales  and eventually by basement rock. 

The s i te  is semiarid,  receiving -12 in. of rain pe r  year.  Little ground water 

i exists in the potential water-bearing dolomite aquifers. Little surface development 

has  occurred except fo r  some  oil and gas  production and associated exploratory ac-  

tivities. The major  surface activity i s  cattle grazing with -9 cows per  square mile, 

the authorized grazing density. 

4.2 SURFACE LAYOUT 

The layout of the surface facilities covers  -60 a c r e s  and is shown in detail on 

Drawing 94533-C1. An ar t i s t ' s  rendition shows how the facility might look after con- 

struction (see Frontispiece ). All buildings and surface facilities a r e  included in a 

central  fenced core  a r e a  much smal le r  than the extent of potential underground de- 

velopment. 

4 .2 .1  MAJOR FACILITIES 

2 
Major surface facili t ies consist of the Administration building (-36, 000 ft ), 

2 2 
the TRU Waste building (- 109, 000 ft ), and the RH Waste building (-48, 000 ft ). 



The Administration building houses all general administrative support functions 

a s  well a s  the computer and facility monitoring center, the security headquarters, a 

s i te  cafeteria, f i re  equipment, ambulance and medical station. Provisions for a 50- 

person theater and two smaller  conference rooms a r e  also included. 

The TRU Waste building is a structure hardened for tornado and seismic pro- 

tection and is used to receive, inspect and inventory all  contact-handled T R U  waste 

shipments to the site. The art is t ' s  pictorial cutaway of this facility gives a good 

representation of the facility and the activities carr ied out within. The building is 

maintailled uilder slighlly ~legative pressure with respect to outside ambience. Truck 

and ra i l  shipments enter through a i r  locks. All a i r  discharged from the handling 

areas passes through a HEPA filter system. The design concept en~ploys large  open 

a reas  to maximize the ability to handle a variety of waste packages. R limited 

storage capacity is provided to accommodate material received during equipment 

maintenance and breakdowns. A capability to repair, overpack, and decontaminate 

limited quantities of 'darnaged containers i s  'incorporated. 

The RH Waste building (see ar t i s t ' s  rendition) is also a hardened structure and , 
is used to receive, inspect, and inventory all wastes requiring remote handling. The 

design concept for this facility employs heavy-walled hot cells and remote-controlled 

equipment to unload the shipping casks and handle the waste canisters.  Because of ' 

the uncertainty in the radiation and thermal output of the waste to be handled through 

this facility, characteristics of high-level commercial waste have been used for de- 

sign; namely, about 4 k W  of heat generationlcanister with surface temperature 
6 ~ 2 0 0 ~ ~  and surface dose rate of 10 rad/hr.  The surface and underground facilities 

can accommodate canisters 2 ft in diameter by 16  ft long. This building, like the TRU 

facility, has a carefully controlled ventilation system that employs a i r  locks, HEPA 

filters,  etc. A design feature of this facility is the capability to  add three more  hot 

cells that attach to the existing clean cell and work through the same RH shaft to  in- 

c rease  the throughput capacity, and to accommodate different waste types. 
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4.2.2 SUPPORT FACILITIES 

Many support facilities a r e  required; a listing of these support facilities, with 

a brief discussion of the major ones, follows: 

2 
~ a n / M a t e r i a l s  Building (-10, 000 ft 1. Provides a surface base for the 
underground construction and waste-handling personnel. Includes super- 
visory and engineering offices, first-aid and lamp rooms, and shower 
and change room facilities for those personnel dir~ectly involved in the 
underground operations. 

2 
Warehouse/~hops (-18,000 ft ) . Provides storage space for expend- 
able supplies aud spacc for carpenter, sheetmetal, and other craft 
shops required for facility maintenance. 

2 
Vehicle Maintenance Building (-2300 ft ). Provides for minor repair 
and service of site vehicles. 

2 
Emergency Power Building (-10,000 ft ). A hardened structure for 
th ree  2. 5-MW diesel emergency-power generators. 

2 
RH and TRU Hoist Building (-7000 ft ). Located underground to pro- 
vide a hardened structure for the two hoists that lower waste into the 

, mine. 

2 
Suspect Waa te /~aundry  Building (-5700 ft ). A hardened structure 
for  laundering the anti-contamination clothing used in the waste- 
handling operations and a treatment system for on-site-generated 
solid and liquid radwaste. 

2 
Mine Storage Filter House (-25, 000 ft ). A hardened structure to 
house the rough, medium and HEPA filter system and the fans for 
moving -200, 000 cfnl of a i r  through the waste storage areas.  

2 
M a n / ~ a t e r i a l s  Hoist Building (-5000 ft ) 

Mine Construction Exhaust Fans 

Water Treatment and Storage Facilities (200, 000 gals) 
( 2 each) 

Water Pumphouse ( 2  each) 

Sewage Treatment Plant 

~ i s t r i b u t i o n l  Collection Systems for: 

Water 
Power 
Sewage 
Liquid radwaste 
Communications 
Environmental data 
Facility monitor and contr-I 



4.2. 3 ACCESS AND UTILITIES 

Highway access  to the s i tc  is by appr.uxirnately 1 2  miles of new road coming 

f rom the north off U. S. Highway 621180. Rail access  is from the southwest f rom 

the Duval Arr&SF mine spur,  with about 8 miles of new rai l road construction required. 

Potable vciisl;w~* for thc s i te  coiiles from tlie Llouble Eagle Water System about 

30 miles  to  the north. Telephone lines also come f rom the north. Both water  and 

communicatioils lollow the road right-of-way. A r~cw, 1 1-mile-long, 11 5-kV over  - 

head t ransmission line runs in from the west to supply the approximately 20 MW of 

power required (reference Drawing 94532-Cl, Vicinity Map). 

4 .3 UNDERGROUND LAYOUT 

The area l  extel~t and general layout of the planned underground openings a r e  

shown in Drawing 94566-A1, Composite Plan and Areal  Extent of Underground Open- 

ings. The a r t i s t ' s  perspective gives a morc  graphic idea of t l ~ c  undergr~oul~cl 

development. 

4 .3 .1  UNDERGROUND ACCESS 

Personnel, mater ial ,  and ventilation access  to the underground par t  of the 

faclliry is through five shafts. Two of the shafts a r e  for  waste transport--the TRU 

shaft (17 ft diam), and the RH shaft (8 ft diam). Two more  a r e  for  ventilation ex- 

haust--the mine storage vcntilatioa shaft (14 f t  diam), and the mine construction 

ventilation shaft (14 ft diam). Tlle lifth shaft (23 f t  diarn) i s  for  mcn and mine rnate- 

rials, equipment and ventilation intake. Except for the TRU shaft, a l l  shafts go to 

the RH level. Tl~e RH shaft  passes  through, but does not connect with, the TRU level. 

4 .3 .2  WORKING LEVELS AND MINE LAYOUT 

There  a r e  two working levels in the mine. The upper level (-2100 ft deep) is 

used to s tore .TRU waste; and the deeper level (-2700 ft deep) is used to s to re  the 

remote-handled, heat-producing waste and to conduct high-level waste experiments.  

Each level i s  developed in essentially the same manner, using a four-entry system. 

Four  main parallel  drifts extend away from the shaft fo r  a distance of -1000 f t  t o  

where the storage rooms a r e  constructed. This  distance ensures  that the rock s t r e s s  

induced by excavation does not affect the long-term stability of the shafts. The two 



outside drifts of the four a r e  for  man and equipment access a s  well a s  for fresh a i r  

routes to the work areas. The two inner drifts of the four provide ventilation return, 

one for waste-storage a i r ,  and one for construction air .  
I 

4.3.3 MINING METHOD ANU KA'l'JAS 

Except for the initial mining off the bottom of the shafts to provide a work and 

assembly space, all mining is accomplished by use of continuous mechanical, electri- 

cally driven mining machines. By using mechanical systems, the problem of handling 

explosives i s  eliminated, and the shock-induced fracturing of the salt  i s  minimized. 

I t  is planned to conduct mining and waste-handling operations concurrently. 

The.mined salt  is stored on the surface until it is determined whether the facility will 

be converted to  a full repository. After this has been determined, the salt not re-  

quired for backfill will be disposed of by one of the methods discussed in Addendum B. 

4.4 WASTE STORAGE OPERATIONS 

4.4 .1  TRU WASTE STORAGE , 

The TRU waste to  bc handled through the TRTJ facility has a sufficiently low 

surface dose ra te  that it can be contact-handled. Containers a re  checked for trans- 

ferable a contamination and cleaned o r  overpacked if necessary, then loaded by fork- 

lifts onto large reusable pallets, lowered to the storage level, transported through 

the mine to the storage site, where they a r e  unloaded from the pallets and stacked in 

the room, again by forklifts. The reusable pallets a r e  returned to  the surface facility 

for reloading. 

During pilot-plant operations, the rooms a re  not backfilled to facilitate re-  

trieval, if that should become necessary. If the facility is  beyond the pilot-plant 

phase and into repository operations, the extra space in the rooms will be filled with 

crushed salt. 

4.4.2 REMOTE-HANDLED WASTE STORAGE 

The RH waste is  handled by remotely operated equipment inside hot 

cells o r  in shielded containers. The shipping cask, weighing a s  much a s  110 tons, 

is passed through an a i r  lock into the building, where it is prepared as  required and 

then attached to the hot cell for unloading. Waste canisters a re  removed from the 



shipping cask by remotely operated equipment, inspected, decontaminated, overpacked 

if damaged, and lowered to an underground shielded transfer cell. There,  canisters  

are unloaded from the shaft conveyance aid lvaded into a shielded transporter for 

transport to the storage location. 

4 .4 .3  RETRIEVAL OPER,,A.TIONS 

Retrieval of TRU wastc from the unbackfilled rooms is essentially a reversa l  

of the errlplacement sequence. Where backfill is present it  must be broken up if i t  

has caked and removed hefore the waste packages can be 1.e11ioved. Any damaged 

packages a r e  repaired o r  overpacked at the storage site prior  to transporting through 

the mine. 

The RH waste placed in contact with the salt is retrieved using a special over- 

coring macl~ine. A sequence of operations is employed to open the hole to the top of 

the waste canister, overcore the canister, remove the core and canister to the 

shielded transfer  cell at the base nf the sha f t ,  and thoro place i t  into a 11ew canister 

for transport up the shaft. 
, 

4.5  SUPPORT OPERATIONS 

A. ?vide variety of activilies suppurts storage operations. Clerical activities 

include purchasing, payroll, and inventory. Electricians, carpenters,  plumbers 

mechanics, operators and miners  p ~ ~ u v i d e  cr3ft support. ' Technical support ~ u c h  
I 

as computer operations programming, electronics, instrument repair ,  electrical, 

mecha ni ra.!,, structural cngi.nc.el-ing 101. platll: support, mining engineering, health- 

physics, laboratory, a r e  all needed. 

To  support a one-shift-per-day waste-handling and storage operation, a s i te  

population of -350 to 400 is expected (see Addendum A). If a second o r  third shift is 

necessary, -150 people per shift wiil be needed. 



5. COST SUMMARY 

A cost estimate has been prepared that is based upon the conceptual design 

described in the report. The WIPP conceptual design capital cost estimate is $330 

million and includes engineering, design and inspection, land .acquisition and land 

rights, procurement, construction, installation, escalation and contingency. A sum- 
. . 

mary  is shown in Table I. 1-5- 1. 

The major  assumptions fo r  this  cost estimate were 

a. The cost estimate is based upon the conceptual design described 
in this  report  

b. The basic cost estimate (without escalation) is based on April 1977 
pr ices  for labor,  mater ia l s  and equipment 

c. An escalation ra te  of 8 p e r c e n t l ~ r  compounded annually was applied 
to construction and' standard equipment costs  

d. An item- by- i tem engineering design and inspection, and contingency 
cost estimate was performed (see Tables  1.'.1-5-2 and I. 1-5-31 

A preliminary obligation and costing schedule was prepared using the informa- 

tion in  the conceptual design cost estimate and the construction schedule (Drawings 

9453 1 4 1  through -S3), and is summarized in Table I. 1-5-4. 

Additional information on the cost estimate is kontained in Addendum C, Cost 

Work Sheets. 



. . 

. . 
' TABLE L 1-5-1 

. . . . WIPP Conceptual Design Capital Cost Estimate - 

. . .  
. . ($ in thousands) 

. . . . , . . . 

, - - I. ' ~ n g i n e e r i n g  Design and Inspection 
. . @ -15 percent, of construction costs) 

. , TI.'. Land and ' l a n d  .X&hts. 

, . . . 111. Constructipn Costs 

~ rnprovemin t s  to land 
. . 3 0.230 

. . .  : Roads , . 3,760 
; Railroad . . 4,580 

Site Work  and Site Tmpmvement ' . .. 1,890 
. . . . '. . . . ~ u i l d i n ~ s .  . 

. . . . 
. . 

70,430 
. . .  . . 

. . 'I'HU Waste Surface .Facility 20,200 

. . . . . . RH Waste Surface Facility 29,200 
. . Administration Building . , . 4,300 

. R P  & TRU ~ o i s t h o u s e '  and Tunnels 4, 980 
. M/M Hoisthouse 

. . .  . 880 
. . ' Minc S t o ~ a g c  Filter Duildilig 5,060 

. . .  
'.. M / M ' Building 000 

. . ' Emergency Power .Building 1,640 
Suspect Waste / Laundry Building . 1,040 

, . .  .. . . .  . ,,; Warehouae/Shope '1. 180 . . . . Misc. Buildings 1,010 
. . Other s t ruc tu res  55, 260' 

. .  haft 6,280 
. . RH.Shaft & Transfer  Cell 8,620 

M/M Shaft 11,310 
, .  :, TRU-RH Ventilation Shaft 

. . 
4,030 

~ o n s t r u c t i o n  Ventilation Shaft 4,710 
T R U  Love1 (Initial Dovolopment) 

, . .  
'7,070 

RH ~ & i ? 8 1  (lnitial ~ e v e l o ~ m e n t )  13,240 

Utilit jes 17,410 
Water 8,490 
Electr ical .  ' 3.150 
Telephone 

. . 
1,440 

. . .  Sanitary Sewer 390 
Storm Sewer 200 
Process  Waste System 240 

. . 
. . 

Radiation Monitor System . ' 1, 930 
Misc. Alarm & Control Systems 670 
Misc. Tanks 900 

IV. Standard Equipment 
. . 

Generators 3.650 

Compi~ter System 2.000 

Mining Equipment 15, 980 

Surface Equipment 3,540 

Waste-Handling Equipment 7,000 

V. Construction Management 
. . 

SUBTOTAL 

VL Contingency (-3070) 

TOTAL, 



WIPP Conr.ept11a.l Design Engineering Design and Inspection Es t ima te  
. . ($ in  thousands) 

Construction 

Improvements  to Land 

Building 
TRU Waste  
RH Waste  
Administrat ion Building 
RH & TRU Hoisthouse & Cable 

Tunnels  
M / M  Hoisthouse 
Misc, Storage F i l t e r  Building 
M/  M Building 
Emergency  Power  Building 
Suspect  Waste /  Laundry Building 
WarehouseIShops 
Miscellaneous Buildings 

O the r  S t ruc tu re s  
TRU Shaft 
RH Shaft & Underground T r a n s f e r  

Cell  
M / M  Shaft 
TRU-RH Vent. Shaft 
Construction Vent. Shaft 
TRU Level  (Initial Development) 
RH Level  (Initial Development) 

Uti l i t ies  
P r o c e s s  Waste. Rad Monitor, 

A l a r m s  and Control  Sys t ems  

Other  Sys t ems  

Standard Equipment 

Cost 

10, 230 

Fee 

.I, 530 

32, 170 15 4 ,825  

TOTAL 32,065 

Say 32,000 



TABLE I. 1-5-3 

WIPP Conceptual Design Contingency Es t ima te  
($ i l l  L l~uuua~~ds )  

Cost - Yo - Contingency 

1. Engineering, Design & Construction 32.900 2 5 8,000 q ,  non 
11. Land and Land Rights 33,000 35 11,500 11,500 

111. 'Construction 

Im.provemento to  Land 

Buildings 
TRU Waste Surface Facil i ty 
RH Waste S l ~ r f a r e  Facil i ty 
Administrat ion Building 
RH & TRU Hoisthouse and 

Cable Tunnels  
M/M Hoisthouse 
Mine Storage F i l t e r  Bldg, 
M /  M Building 
Emergency Power  Bldg. 
Suspect Waste/Laundr;y Bldg. 
Warehouse/Shops 
Miscellaneous Bldg. 

Other  St ructures  
TRU Shaft 
RH Shaft & Underground 

T r a n s f e r  Cell 
M/M Ehaft 
TRU-RH Vent. Shaft 
Conotruction V c n l i l a t i a ~ ~  Shaft 
TRB Eevel(~;nit ial  Development) 
RH Level (Initjal Development) 

Utilities 
P r o c e s s  Waete, Rnd Monitor 

Alarms & Control Sys tems 
Other  Sys tems 

IV. Standard Equipment 
Genera to r s  
Computer System 
Mining Equipment 
Surface Equipment 
Waste-  Handling Equipment 

V. Construction Management 

990 
2.910. 

730 
300 

4,000 
530 

2,450 

1, 500 

TOTAL 



TABLE I. 1-3 -4  

Engineering Design & Inspection 

Land & Land Rights 

Construction 

Standard Equipment 

Construction Management 

Subtotal 

Contingency 

Tota l  (obligations) 

(Costing) 

W I P P  Obligation and Costing Schedule 
($ in thousands) 

Tota l  

32, 000 

33,000 

153, 330 

32, 170 

6,000 

256, 500 

73. 500 



6. SCHEDULE SUMMARY 
. .. 

A tentative schedule ( see  Figure I. 6-1) fgr  the architectural-engineering 

design of the facility, plus the procurement and construction, shows the most  im - 
portant milestones. More detailed engineering and construction schedules a r e  eon- 

p r o g r a m  Evaluation and Review Technique (PERT) has been used throughout 

the W I P P  program and will be expanded to detail the Ti t le  I, Title 11, procurement 

and construction activities. 



Figure 1. 6- 1. TVIPP facility s c h e d u l e  sumli-lary (41 151 77 )  
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GENERAL DESIGN CONSIDERATIONS 

The char te r  of the Waste Isolation Pilot Plant (WIPP) is to develop a facility 

to  receive, inspect, emplace and s t o r e  in a retrievable fashion ERDA contact- 

handled t ransuranic  waste (TRU), ERDA remote-handled intermediate-level waste . 

(ILW) and conduct experiments using remote-handled .high-level waste (HLW).. 

1.1 WASTE QTJA.NTXTlES 

No f i r m  quantities of the different types of .waste, de l ive ry ra t e s  o r  standard 

package s i ze  exist  throughout the waste management community. ' The assumptions 

used a s  a basis  for  the conceptual design a r e  detailed in subsequent sections. How- 

ever,  the facilities .have been designed with maximum.:flexibili t~ in mind to anticipate 

future changes and a r e  not restr ic ted to the design assumptions. Further,  the facil- 

i t ies  a r e  designed to handle the maximum expected quantities and not only the quan- 

t i t ies  received during the pilot-plant phase. This'will allow conversion to fuli-scale 

operation without major revisions. 

1.1.1 ERDA CONTACT-HANDLED TRANSURANIC WASTE 

This type of waste is hereafter  re fer red  to a s  TRU waste. Anticipated 
3 

ERDA TRU waste shipped in the year  1986 i s  500,000 ft , which i s  the design capac- 

ity pe r  yea r  on a one-shift-per-day, 5-day-week operation. By working two shifts a 
3 3 

day, -900, 000 ft could be handled; and on a three-shift operation --1,200,000 ft / y r .  

These quantities a r e  assumed to a r r i v e  in d r u m s ,  boxes and M3 bins, with 
3 

-75 percent arriving by r a i l  and 25 percent by truck. Assuming 500,000 ft per  

year  and processed waste, 625 truck shipments and 730 ATMX ra i l  shipments would 

have to be handled each year.  F o r  sizing the facility, it was assumed that a l l  waste 

would be processed (incinerated and fixed). The assumed shipping configurations 

a r e  a s  shown in Figs. 11.1-1, -2, -3. 



1. I .  2 ERDA REMOTE-HANDLED INTERMEDIATE-LEVEL WASTE 

Hereafter, the various forms of high 8-7 TRU waste requiring remote han- 

dling will be referrcd to as RH waste. The basis for the assumed quantities is much 

more arbi t rary  for  remote-handled waste than for TRU waste. Little is: defincd as 

to waste form, characteristics,  o r  type that is tu be stored at t h e  WIPP. The num- 

bers  used a r e  2G00 canisters per  year, 2 ft in diameter and 15 ft long, for a total of 
3 

-100,000 ft /year.  This quantity represents a one-shift-per-day, 5-day-week 

operation. With two shifts a day the rate would be 4700 canisters, and with three 

shifts, 65UO car~is lers  a year. This also assumes one aboveground hot cell  and one 

underground transfer  cell. Plans allow expansion of the surface facilities lu lour 

hot cells and the underground loading to four o r  more loading stations. 

It has been assumed that 75 percent would ar r ive  by rai l  and 25 percent by 

truck. For a one-shift operation approximately 640 truck shipments and 280 rai l  

shipments would be handled by the facility. The assumed shipping configurations 

a r e  shown in Figs. 11.1-4 and -5. 

1.1.3 REMOTE-HANDLED HIGH-LEVEL WASTE EXPERIMENTS 

Hereafter, this category of waste will be referred to as RH cxperirnents. 

The experimental program has not been totally defined; however, preliminary scop- 

ing indicates that -300 canisters of waste should be sufficient. This is the number 

that has been used for planning. This waste would be handled through the same hot 

cell  as the RH waste and will a r r ive  at the facility over several  years; hence, no 

real  impact on throughput capability i s  expected. Assumed shipping configurations 

a r e  a s  shown in Figs. 11.1-6 and -7. 
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Figure 11.1-1. TRU waste received by truck 



T W  = 17,000 Ibs. 
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Figure 11. 1-2. TRU waste received by rail 
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Figur? 11.1-3. TRU waste receiv3d by ATMX 
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Figure 11.1-4. ERDA remote-handled waste received by truck 
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Figure 11.1-6. High-level waste experiments received by truck 
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Figure 11.1-7. High-level waste experiments received by r a i l  



1.2 SAFETY CONSIDERATIONS 

Safety considera.tions for this facility include: industrial, radiological, and 

mining. Industrial safety is  governed by appropriate ERDA andlor OSHA standards, 

and radiological safety i s  controlled by ERDAM Chapters 051 1, U51Y and 0524. 

There is no requirement now to comply with the existing NRC regulations; however. 

these regulations have been examined and appropriate sections will be incorporated 

into the Design Cri ter ia  for Titles I and I1 design to facilitate licensing at a la ter  

I;ime, should a dccision for licensing he made. Mining safety is effected by using 

the MESA code for  Metal and Non-Metal Mine Health and Safety, a s  well a s  the New 

Mexico Mine Safety Code for all mines. Conflicts may ar ise  between the various 

codes, and a specific safety code will be developed for the WIPP to resolve these 

differences. A preliminary review of the State and MESA safety code to extract the 

appropriate sections is listed in Addendum L. 

1.2.1 AREA MONITORING' 

The entire facility, surface building, underground development and the 

immediate surrounding area  a r e  instrumented and the collected real-time data fed 

to a central monitor and control room. This makes the instantaneous status of the 

facility available for decision-making in case of accident o r  for assuring a con- 

tinuing safe operation. The real-time data a r e  stored in the si te  computers and 

a r e  available for  display. Examples of parameters to be monitored are:  a i r  quality 

in the mine, background radiation levels, temperature, ventilation flow, etc. More 

details of the instrumentation system a r e  found in Section 4.2.7. 

1.2.2 SURFACE FACILITIES 

The primary means to minimize radiation exposure of operating personnel 

is to use physical safeguards such as  remote-handling equipment and shielding to 

the maximum extent. Streamlined operating procedures that minimize operator ex- 

posure time a r e  used to augment physical precautions. The entire facility design 

and operation a r e  tailored to keep exposure levels a s  f a r  below 20 percent of the 

ERDAM 0524 permissible dose equivalent a s  possible. 

P 



1. 2.2. 1 Compartmentalization--Areas where contamination potentials a r e  

highest a r e  separated by compartmentalization. In addition to physical separation, 

the ventilation system is  designcd to minimize dispersal of contamination. 

1.2.2. 2 Off-Site Release--At least  two containment ba r r i e r s  a r e  maintained 

between the waste product and the environment at all times. These ba r r i e r s  

include: 

waste form 
waste containers 
waste shipping containers 

+ waste-liarldlirlg buildings 
HVAC filters 

Multiple stages of H'EPA filters a r e  provided for a i r  discharged 

from al l  waste-handling areas. All waste facilities operate at negative pressure  to 

enEurc nlovelmeilt of a i r  into, rather  than out of, each facility. All waste-handling 

buildings a r e  hardened for tornado winds and missiles, and for  earthquakes. 

1.2.2.3 Radiological Re1ease'~tandards--~irborne concentration limits in 

unrestricted a reas  that the W I P P  is  designed to meet are,conservatively estimated 

at: 

Alpha Emitters: 1 pCi/m 
3 

,9-7 Emittei-sr 30 p ~ i / m ~  

These limits a r e  based on the most restrictive isotopes now assumed to be dis- 

charged to the radwasle system. Concentra.tinn limits will be rcdcfined duri l~g Ule 

Title I and 11 design efforts when source terms a r e  verified. The design of liquid 

radioactive waste treatment systems a s  described in Section 4.11.1 and elsewhere 

is adequate to allow release from the Suspect Waste roild to Lhe unrestricted a r e a  

unless the waste source t e rm is greatly altered during the Title I and I1 design 

effort. 

1.2.3 UNDERGROUND FACILITIES 

Mining operations have higher r isks and more safety problems than do most 

industrial operations. Every aspect of the design and operation of the underground 

portion of this facility was thoroughly examined to  assure  safety. 

1.2.3.1 Separation of Mining and Waste Handling- -The mining and waste 

handling a r e  separated to minimize congestion and limit the number of people ex- 

posed to  any accident-induced environment. 



1.2.3. 2 Waste Handling--As in the surface facility, operations a r e  designed 

to minimize operator exposure to waste packages, and shielding is used where nec- 

essary  to minimize operator exposure. Where high 8-y wastes a r e  emplaced in holes 

drilled in the salt, equipment reliability is a major design factor. Remote viewing 

is  used where possible to minimize exposure. 

The ventilation system is monitored to ensure that the waste s tor-  

age areas  a r e  at slightly negative pressure with respect to other underground areas. 

The brattices built to separate the minirig and waste a rea  a i r  a r e  permanent s truc-  

tures. Except in r a r e  occurrences, persons will not work downstream from waste 

storage areas. Details of the ventilation plan can be found in Section 4.1. 

1.2. 3.3 Mining--The mining is done using mecha~~ica l  miners. Mechanical 

mining produces fewer safety problems than do conventional drill  and blast methods. 

The mine design is based on the best information available and is 

directed toward maximizing stability. A multiple-entry concept i s  employed to 

provide redundant escapeways for operating personnel a s  well a s  to eliminate con- 

gestion. Main access underground i s  by the man and materials shaft; the construc- 

tion vent shaft is the main escape shaft. 'fie TR.U and the waste storage vent shafts 

can, depending upon accident circumstances, be used as  secondary escape shafts. 

The hoists and ventilation system a r e  connected to the emergency power net to en- 

s u r e  their operation through any emergency. 

Underground communications a r e  redundant to ensure that all 

persons underground can be reached. Safety equipment is placed for quick access 

and includes an ambulance-type vehicle, a foam fire-fighting system, standard mine 

rescue equipment, and rad-safe equipment. 

Instrumentation will be included to monitor mine a i r  for the 

presence of toxic and flammable gases. 



1.3 QUALITY ASSURANCE AND CLASSIFICATION O F  FACILITIES 

3. .  3.1 QUALITY ASSURANCE PROGRAM 

The WIPP Quality Assurance Program assures adequate quality control over 

design, procurement, cnnstruction, and opcrntinn of systelns equipln~cnt important 

to safety. Inspection and maintenance records must be kept for  periodic review by 

Q~iality Assurance, Thc Quality progralrl also assesses  incorning waste material to 

assure  conformance with cri ter ia  established for the site. The quality a . ss i l rance  

program is established to implement ERDA rcquirements and avoid possible future 

conflict with NRC regulations concerning waste disposal facilities. These programs 

a r e  structured to establish quality level requirements based on a consequence of 

failure analysis. 

Quality Assurance Programs provide for quality control, verification, and 

monitoring of: 

a. Design 
b. Hardware and Equipment Procurement 
c. Construction Procurement 
d. Construction 
e. Uperation and Maintenance 

Eincc these aleas: ellcumpass a wide variety of disciplines, slightly different 

approaches a r e  needed to implement the Quality Programs. 

1.3.1.1 Design--The design quality assurance program assures  that design 

requirements a r e  correctly translated into specifications, drawings, procedures, 

and instructions. Proper documentation of design calculations is verified, especially 

for safety considerations. Assumptions about, and application of, adequate safety 

factors a r e  evaluated. Design reviews, alternate o r  simplified calculations, and 

test programs verify design adequacy. Such things a s  design interfaces and design 

changes a r e  monitored for conformance with the overall quality requirements. 

1.3. 1.2 Hardware and Equipment Procurement--Both special-designed 

items and standard items of hardware and equipment a r e  included in the procure- 

ment activity. Proper and safe function of hardware and/or  equipment must be 

verified. Stringent adherence to appearance, finishes, close tolerances, processes, 

procedures, etc., is emphasized when such features a r e  vital to safety. Quality 

monitoring is done by reviewing inspection data, test results, certifications, pro- 

cess  specifications, procedures, etc., and observing contractor plant operations. 



The desirable quality level f o r  hardware and equipment important to safety is gen- 

erally above that required for  normal commercial use. 

A quality progralii requiremcnt conforming to ERDA's QC-1 is 

imposed upon contractors who supply special hardware and equipment. In general, 

evaluation and acceptance of these procured items a r e  performed at the supplier's 

plant by field representatives, with the material shipped directly to the WIPP sitc. 

1.3. 1. 3 Construction Procurement--Procurement of raw materials, 

finished materials, goods and services for construction of structures, systems o r  

equipment important to safety is monitored by quality assurance. Monitoring 

includes : 

Review and evaluation of test and inspection 
data for conformance to specifications 

Verification that certifications of material 
have been obtained where required 

Comparison of such certifications with 
specifications requirements 

Evaluation of the quality control exercised 
by the construction contractor op his 
subcontractors 

1.3.1.4 Construction--Quality Assurance monitors the construction phase 

to assure  incorporation of specified construction features and performapce of nec- 

essary  tests  and inspections a s  the work progresses. All certifications a r e  

reviewed for  compliance with State and National Codes and Standards, and the use 

of qualified personnel to conduct such work is verified. The program includes a 

review of the inspector's log, which contains a complete record of all  pertinent 

data. 

1. 3.1. 5 Operation--Quality Assurance focuses upon adequate attention to 

such details a s  planning, safety, maintenance and security. The movements of men 

and materials a r e  evaluated. The maintenance schedule is reviewed to assure  that 

equipment and facilities a r e  repaired o r  replaced before they become unsafe. 

Standby equipment and fail-safe devices a r e  also inspected, tested, maintained, and 

replaced a s  required. 

1.3.2 CLASSIFICATION CATEGORIES 

All plant facilities, including safety-related structures, systems, and equip- 

ment that will handle radioactive material o r  directly affect the handling of waste, 



a r e  assigned one of the following design classifications: 

Category I: All structures, systems and equipment whose failure could 
' 

cause release of excessive amounts of radioactivity; those structures, systems and 

equipment that a r e  essential for  the safe shutdown of waste-haadling operations 

without endangering the public health and safety during o r  following a safe shutdown 

earthqiiake 01% design basis tornado; o r  those structures, systems and equipment, 

including alarms, that a r e  essential for the safety of plant personnel in the event of 

a radi~logica.1 a c r i  dent. 

Categirry PI: Structures, systems and equipment designed to permit waste- 

has~dling operations to continue without endangering the public health and safety. 

Category LII: Structures, systems, and equipment whose failure does not 

result in release of excessive amounts of radioactivity, o r  i s  not essential to  con- 

tinued waste receipt and Etoraga operatioils. 

1.3.3 ASSIGNMEN'l' 'OF CATEGORIES 

Design classifications a r e  assigned to each item ib facilities handling radio- 

active material by considering: 

a. The hazardous nature of the radioactive material to  be handled. 
, including lhe quanttty available, phyoieal and c l~e l l~ lca l  charac- 

teristics, potential mobility under postulated accident conditions, 
and the biological effect of the ionizing radiation present. 

b. The specific safety-related functions performed by the com- 
ponent being evaluated during postulated normal and abnormal 
conditions. 

c. The  conraequenceo of failure in terms of radiation dose received 
by personnel at the s i t e  boundary and also by p e r ~ o n n e l  within 
the plant. 

preliminary equipment and. facility classificatio'ns a r e  established in 

Table II. 1-1. As the design progresses and source terms, equipment design re -  

quirements, and 'accident analysis become better established, these design classi- 

fications will be changed a s  necessary. 



I t em 

TABLE 11.1-1 

P r e l i m i n a r y  Design C l a s s i f i c a t l o n s  

Remote Handl ina  Waste F a c i l i t v  

Design C l a s s i f i c a t i o n  

S t r u c t u r e s  

Rece iv inq  Are? I I 
T r a n s f e r  G a l l e r y  I I 
Cask Preparation/Decontamination I 
Cask E l e v a t o r  Room I 
Hot C e l l  I 
Clean  C e l l  1 
Mine H o i s t  Loading Area I 
Underground T r a n s f e r  C e l l  I 
Permanent B r a t t i c e s  Between ~ i . n i n ~ / ~ t o r a ~ e  I 

A r e  a s  
Labora to ry  Areas I11 

Components 

Waste Sh ipp ing  Cask Crane 
Cask T r a n s f e r  Veh ic l e  
Cask E l e v a t o r  
Cask T r a n s f e r  Veh ic l e  R a i l s  
Cask S e a l  Assembly 
Hot C e l l  Br idge  Crane 
C a n i s t e r  C lean ing  S t a t i o n  Doors 
C a n i s t e r  S t o r a g e  P i t s  
Overpack Welding Equipment 
C a n i s t e r  Leak T e s t  Equipment 
Clean  Cell Bridge  Crane 
Crane R a i l s  
Cask Cooldown S t a t i o n  Suppor t s  
Mine S h a f t  Cage Carouse l  
Mine H o i s t  
R a i l r o a d  R a i l s  



TABLE 11.1-1 ( c o n t d )  

I t e m  - . Design C l a s s i f i c a t i o n  

Systems 

Rece iv ing  Area HVAC 
HVAC, O the r  a r e a s  
Normal L i g h t i n g  
Emergcncy T l i  gh trirlg 
F i r e  Suppres s ion  System, Rece iv ing  Area,  

Transfer G a l l e r y  
F i r e  Suppres s ion  Systems,  O the r  S u r f a c e  Areas 
S e r v i c e  Water System 
Recycle  Water System 
R a d i o a c t i v e  Waste Systems 
Emergency Power D i s t r i b u t i o n  System 
Normal Power D i s t r i b u t i o n  System 
F l o o r  Dra ins ,  Hot Cell 
S e r v i c e  A i r  System 
Waste S h i p p i n g  Cask Coolingi System 
C a n i s t e r  C lean ing  System 

I n s t r u m e n t a t i o n  System 

Area R a d i a t i o n  Moni to r ing  I 
B a r r i e r  A i r  Flow Moni tor ing  I I 
Eccurity (3aIaLy *e la t ed )  I 
S e c u r i t y  (Nonsafe ty-Rela ted)  I11 

Emerqency Communication. System - I 

P r e f i l t e r  Water Spray  System 

. , .  

TRU WasLe F a c i l i t y  . . . .  
. . . . . . 

~ t r u i t u r e s ' ,  , : . . 

~ e c e i v i n g  Area I 
A i r  Locks I I 
A i r  Lock Doors I I 
Missile Doors I 



TABLE 11.1-1 ( c o n t d )  

I tern - 
TRU Waste F a c i l i t y  

S t r u c t u r e s  ( c o n t d )  

I n v e n t o r y / P r e p a r a t i o n  Area 
Overpack and Repa i s  
S h a f t  Loading S t a t i o n s  
Labora to ry  Area 
P e r m a n e n t B r a t t i c e s  Between Mining/ 

S t o r a g e  Areas 

Design C l a s s f ~ f i o a t i o n  

~ e c e i v i n ~  Area Cranes and R a i l s  
Overpack and Repa i r  Area Crane 
Dock Leve le r s /Hydrau l i c  L i f t  
F o r k l i f t  B a t t e r y  Recharg ing  Equipment 
Overpack and Repa i r  Area H o i s t  
Mechanical  Equipment/HEPA F i l t e r  ~ l o d r  H o i s t  
S h a f t  Loading S t a t i o n  Equipment 
R a i l r o a d  R a i l s  

Systems 

HVAC 
Normal L i g h t i n g  
Emergency L i g h t i n g  
F i r e  Suppres s ion  System, S u r f a c e  Area 
S e r v i c e  Water System 
Recycle  Water System 
L i q u i d  Rad ioac t ive  Waste System 
Emergency Power D i s t r i b u t i o n  System 
Normal Power ~ i s t r i b u t i o n  System 
F l o o r  Dra ins  
S e r v i c e  A i r  System 
I n s t r u m e n t a t i o n  Systems 

Area R a d i a t i o n  Moni tor ing  
B a r r i e r  A i r  Flow Moni tor ing  
S e c u r i t y  ( S a f e t y  R e l a t e d )  
S e c u r i t y  (Nonsafe ty-Rela ted)  



TABLE 11.1-1 ( c o n t d )  

I t e m  - 
Emergency C o m u n i c a t  i nn Sys  LW~I I  
P r e f i l t e r  Water Spray  System 

Emergency Power  B u i l d i n q  

S t r u a t u v c  

Components 

Diesel G e n e r a t o r s  
Diesel F u e l  Day Tanks 
Diesel F u e l  S t o r a g e  Tanks 

S t a r t i n g  A i r  Supply S k i d s  
R a d i a t o r s  
Monora i l  H o i s t  

Desiqn C l a s s i f i c a t i o n  

I 
I 

, 
Systems 

I n s t r u m e n t a t i o n  
Diesel G e n e r a t o r  ~ u ~ e r v i s o r ~ / ~ o n t r o l  Area I 
S e c u r i t y  T 

~umrnun ica t lons  
Emergency L i g h t i n g  
Normal L i g h t i n g  
F i r e  S u p p r e s s i o n  Syatem 
Cool ing  Water System 
S e r v i c e  Water System 
S e r v i c e  A i r  System 
Emergency Power D i s t r i b u t i o n  System 
Normal Power D i s t r i b u t i o n  System 
F l o o r  Dra ins  
UPS System 
HVAC-Tornado Missile B a r r i e r  Components 
HVAC-Other 

S u s p e c t  Waste/Laundry B u i l d i n q  

S t r u c t u r e  - 



I t e m  Des ian  C l a s s i f i c a t i o n  

Components - 
Laundry Equipment 
Spen t  Res in  S t o r a g e  Tank 

Systems 

L i q u i d  R a d i o a c t i v e  Waste System I n s i d e  B u i l d i n g  I1 
L i q u i d  R a d i o a c t i v e  Waste System-Piping-Outside 

Category  I S t r u c t u r e  I 

I n s t r u m e n t a t i o n  

B u i l d i n g  R a d i a t i o n  Mon i to r ing  
S e c u r i t y  ( S a f e t y - R e l a t e d )  . 

Emergency Communications I 
Emergency L i g h t i n g  , I 
Normal L i g h t i n g  I11 
F i r e  Suppres s ion  System I 
S e r v i c e  Water System I I I 
S e r v i c e  A i r  System I11 
Power D i s t r i b u t i o n  System I I 
F l o o r  D r a i n s  I I 
HVAC-Tornado Missile B a r r i e r  Components I 
HVAC-Other I I 
P r e f i l t e r  Water Spray  System I 

A d m i n i s t r a t i o n  F a c i l i t y  - O p e r a t i o n s  Con t ro l .  S t r u c t u r e  

S t r u c t u r e  I 

Components 

Computer 
Mechanical  ~ e p a i r  Components 
Labora to ry  



I t e m  - 
Systems 

UPS 
Emcrgcncy Comrnunicakiono 
F i r e  S u p p r e s s i o n  System 
Esi~eryency Liyh L i n y  
Normal L i g h t i n g  
Normal Power D i s t r i b u t i o n  System 
Emergency Power D i s t r i b u t i o n  System 
HVAC - Computer-Related . t 

HVAC - O t h e r  

Design C l a s s i  f i c a t , i > o n  

I n s t r u m e n t a t i o n  

S e c u r i t y  (Safe ty . -Rela ted)  I 
Ca tego ry  I System C o n t r o l  P a n e l s  I 
Othe r  C o n t r o l  P a n e l s  Same a s  equipment  c o n t r o l l e d  

TRUIRH Hois  t h o u s e .  

S t r u c t u r e  . . 
Acoess Tunnels  
H o i s t i n g  Equipment 

Systems ---" 

HVAC I I 
F i r e  S u p p r e s s i o n  System I 
Emergency L i g h t i n g  I 
Normal L i q h t i n q  I11 
Normal Power D i s t r i b u t i o n  System I I 
Emergency Power D i s t r i b u t i o n  System I 

I n s t r u m e n t a t i o n  
- .  . 

S e c u r i t y  System ( S a f e t y - R e l a t e d )  I 
S e r v i c e  A i r  System I11 
S e r v i c e  Water System I I I 
Othe r  Same a s  equipment  c o n t r o l l e d  



TABLE 11.1-1 ( c o n t d )  

I t e m  

Mine S t o r a g e  F i l t e r  B u i l d i n q  

Components 

F i l t e r  Handl ing  Equipment 
P r c f i l t c r  Waching Equipment 
Eme'rgency Power D i s t r i b u t i o n  System 
Normal .Power D i s t r i b u t i o n  System 
P r e f i l t e r  Water Spray  System 
S e r v i c e  Water System 
S e r v i c e  A i r  System 
Mine S t o r a g e  F i l t e r  System 

Emergency Communications 
Normal L i g h t i n g  
Emergency L i g h t i n g  
F i r e  S u p p r e s s i o n  System 
L i q u i d  Radwaste System 

I n s t r u m e n t a t i o n  

HVAC 
S e c u r i t y  ( S a f e t y - R e l a t e d )  
Area R a d i a t i o n  Mon i to r ing  

Water Pump House 

S t r u c t ' u r e  

Systems 

F i r e  S u p p r e s s i o n  System 
HVAC 
Normal E l e c t r i c a l  Power 
Emergency E l e c t r i c a l  Power 
Emergency L i g h t i n g  
Normal L i g h t i n g '  
Emergency ~ o m m u n i c a t i o n s  
Domest ic  Water System 

M i s c e l l a n e o u s  

Dcsign C l a s s i f i c a t i o n ,  

S u s p e c t  was t e  Pond 
Emergency H o i s t  Power on C o n s t r u c t i o n  Vent 
Gatehouse  
U t i l i t y  Power Line  
Swi t chya rd  



1.4 DESIGN BASIS 

1.4.1 SURFACE AND UNDERGROUND CHARACTERISTICS 

The s i t e  selection cr i ter ia ,  the field investigations and s i t e  character is t ics  

a r e  detailed in the s i t e  selection report  "Site Selection and Evaluation, Los ~ e c l a z o s ,  

New Mexico: A Summary Report to  Assist  in  Preparat ion of the DEIS F o r  the Waste 

Isolation Pilot plant, I '  SAND77-0946, George B. Griswold, Division 573 2, Sandia 

Laboratories, Albuquerque, NNl, March 1977, and the draft  environmental impact 

report,   raft Environmental Impact Statement for  Waste Isolation Pilot Plant, Eddy 

County, NM," SAND??-0650, Sanl-1 ia LaLora tor ie~ ,  Nbuqucrquc, NM, April 1977. 

1.4.1.1 .Stratigraphic Colu.mn- - The stratigraphic column, developed f rom 

a, dri l l  hole a t  the s i t e  (EKDA #a), is a s  follows: 

Geologic Formation 

Surface Sand 

Mescalero Caliche 

Gatuna 

Santa Rosa Sandstone 

Dewey Lake Redbeds 

Rust ler  

Salado 

Thickness (ft) 

2 2 

5 

27 

9 

487 

310 

3.976 

Castile unknownq 
* 

Data from nearby dr i l l  holes imply approximately 1750.ft. 

The subsurface formations dip slightly to  the southeast. All the potential potash 

eones a r e  looatcd within the upper l~orliun of the Salado formation. The Cowden 

anhydrite bed, 9 f t  thick, is located in the lower portion of the Salado formation. 

1.4.1.2 Potential Aquifers- - There a r e  three  potential aquifers above the 

site:  two dolomite beds within the Rustler formation and the brecciated sal t  inter-  

face between the Rustler and Salado formations. The upper dolomite is known a s  the 

Magenta and the lower the Culebra. Existing data and hydrological t e s t s  show that a l l  

th ree  zones a r e  essentially dry  and present  few problems for  shaft-sinking operations. 

1.4.1.3 Mining Horizons--Two mining horizons have been selected f o r  the 

initial facility design. The upper horizon lying between 2060 and 2090 f t  is used fo r  TRU 

contact waste; the lower horizon lying between 2620 and 2690 ft is used  f o r  remotely 

handled waste. Based on c o r e  analysis and borehole logs f rom ERDA No. 9, these 

horizons a r e  relatively consistent. 



I' 1.4.2 ABOVEGROUND STRUCTURAL DESIGN BASIS 

Conventional 

Wind 

Earthquake 

Structural Design Basis 

Roof live loads and floor live loads a r e  based 
on the requirements nf t h e  ANST AS8.1-1972 
code. 

Wind loads a r e  based on the requirements of 
the ANSI A58.1-1972 Code, with exposure C 
terrain classification, and the ERDA Guide 
f u r  calculation of Design Wind Prcssures.  

Category I Facilities 

See Design Basis Tornado 

Category I1 Facilities 

1,000-yr mean recurrence level wind: 
140 mph 

Category I11 Facilities 

Administration building (administration and 
security avea): 100-yr mean 

Recurrence level wind: 101 mph 
Other structures: 50-y~.  mean 
Recurrence level wind: 91 mph 

Structures, systems, and equipment in the 
Categories I and I1 facility design classifi- 
cations a r e  designed to withstand forces pro- 
duced by the earthquake-induced free-field 
ground motions of intensities defined as  
follows : 

Category I Facilities 

Safe Shutdown Earthquake- -the earthquake 
that would induce at the WIPP si te  a free-field 
vibratory ground motion having a maximum 
ground acceleration with a horizontal com- 
ponent and a vertical component of 0.10 g. 

Category I1 Facilities 

Operating Basis Earthquake- -the earthquake 
that would induce at the WIPP s i te  a free-field 
vibratory ground motion having a maximum 
ground acceleration with a horizontal com- 
ponent and a vertical component of 0.05 g. 



Load (contd) 

Tornado 

Structural Design Basis- (contd) 

C a t e ~ o r v  111 Facilities 

Earthquake loads a r e  established and applied 
to these facilities in accordance with the r e -  
quirements of the Uniform Building Code 
(1076 Ed. ). 

The generalized tornado frequency and in- 
tensity classifications established in WASH- 
1300 for nuclear power plant design a r e  not 
necessarily applicable to the WIPP. To 
define accurately the most realistic and prob- 
able Design Basis Tornado, an independent 
analysis by an expert tornado consultant will 
be accomplished pr ior  to Title 1 design. 
Tornado and tornado-induced missile charac- 
ter is t ics  will be established for the WIPP 
facility design. Until that analysis is made, 
the following conservative tornado character-  
istics and induced missiles are assumed: 

Tornado Characteristics 

a. Maximum wind. speed = 300 mph. 
This represents  the sum of the rotational 
speed component and the maximum 
translation speed component. 

b. R01ali011al speed - 240 111pl1. 

This represents the vector' sum of the 
radial and tangential speed components. 

c. Translational speed: 
Maximum = 60 mph 
Minimum = 5 mph 

d: Radius of maximum rotational 
speed = 150 ft 

e. P ressure  drop = 2.25 psi 

f. Rate of pressure  drop = 1.2 ps i / s  

Missiles 

a. . Structural shape = W14x34, 30 ft long, 
1020 lbs, 120 f t / s  horizontal velocity 

b. Steel pipe = 6-in. diameter, Sch. 40, 
21 ft long, 400 lbs, 138 f t / s  horizontal 
velocity 



Load (contd) 

Combination of Loads 

Conventional 

Tornado 

Structural Design Basis (contd) 

c. Wood utility pole = 14-in. diameter, 
. 35 ft long, 1500 lbs, 157 f t / s  horizontal 

velocity 

2 
d. Autolrlobile = 20 ft frontal area, 

4000 lbs, 171 f t / s  horizontal velocity 

The individual loads representing the com- 
ponents of dead load, live load, wind load 
and earthquake loads a r e  combined for design 
purposes according to the requirements of the 
ANSI A58.1-1972 Code. 

The loadings from the three individual 
tornado-generated effects a r e  combined a s  
summarized below for  the design loads on 
those'parts of the facility that a r e  to with- 
stand tornado effects. 

Load Com~onent  Identification 

W = total tornado load 
t 

Ww = tornado wind load 

W ='tornado differential pressure  load 
P I 

W = tornado missile load m 

Load Combinations 

Wt = Ww 

wt = W 
P 

W = W m  
t 

W = W + 0 . 5 W  
t W P 

W = ww + Wm 
t 

W = W  + 0 . 5 W  + W m  
t W P 

The tornado loadings a r e  combined with the 
dead loads, other fixed loads and appropriate 
live loads in considering critical design 
load combinations. 



1.4.3 UNDERGROUND STRUCTURAL DESIGN BASIS 

The shafts, the open areas  around the shaft and the main entry system on 

both mine levels a r e  designed for a minimum life of 30 years. In the TRU storage 

area, a design life of 15 years was used. In the RH level s torage areas,  the drifts 

were designed to  maintain at least  50 percent of their original height and width for  

15 years. 

1.4.3.1 Mine Stability--With the lack of in-situ data and incomplete lab- 

oratory data, a li terature search was made to establish stability data. The pub- 

lished data indicate that with extraction ratios of l e s s  than 40 percent for  the TRU 

level and l e s s  than 30 percent for  the RH level, the mine should be stable for the 

design life. 

1.4.3.2 Salt Cree1--The creep law developed for  the IMC Sa~lkntchcwan 

potash mines and reported by Coolbaugh was used as  a basis for the creep calcu- 

lations. It was assumed that the calculated creep would become steady-state after 

1 year and remain constant thereafter. 

1.4.3.3 Pil lar  Size--The tributary a rea  load method was used to  determine 

confined core pillar sizes; this method was developed and reported by Wilson in 

1972. Wilson postulated that the triaxially confined strength of the rock would be  

thc maxirnunl stress that ~ o ~ i l d  Lt! carried by the confined core of a pillar. 'lohe 

confinement for this co re  is the acting horizontal s t r e s s  and is limited to  the in-situ 

horizontal slress. It was assumed for Ule conceptual design a.na'lysis that hyrlrn- 

static s t r e s s  conditions existed, and thus the in-situ horizontal s t r e s ses  would be 

approximately equal to  the overburden stress.  To use the confined core  method, i t  

is necessary to establish the passive pressure coefficient, shea r  ~ t r e n g t h ,  thc nnglc 

of internal friction, and the cohesion of the rock. The passive pressure  coefficient 

dictates the peak vertical pressure  that the pillar can sustain with the existing hori- 

zontal in-situ s t r e s s  confinement. . The shear  strength determines the distance 

from the pillar 's edge to the confined core. With insufficient tes t  data from the 

study area, a detailed l i terature search established 30° for the angle of internal 

friction and 450 psi for  the rock mass cohesion as the most realistic values avail- 

able. Wherever there was doubt a s  to the value of a given parameter,  a conservative 

approach was taken to ensure an adequate margin of safety and a stable facility. 



3.. 5 NUCLEAR REGULATORY COMMISSION (NRC) 
LIC ENSING CONSIDERATIONS 

1.5.1 APPLICABILITY O F  EXISTING REGULATIONS 

The char te r  for  the WIPP is to s t o r e  on a retrievable basis  ERDA contact- 

handled TRU waste, ERDA remote-handled intermediate-level waste, and waste fo r  

high-level experiments. Although this char te r  does not require  an NRC license, a 

requirement upon the design effort has been to produce a conceptual design that com- 

plies with NRC licensing regulations. 

Existing licensing regulations do not apply directly to  a waste s torage o r  

disposal facility; however, they were reviewed fo r  an understanding of philosophy 
d 
I- and to extract pertinent portions that might be incorporated into the design cr i te r ia  

, .*< fo r  the WIPP (see Addendum K). This review indicated that the NRC has relied on 

% ! -  a defense-in-depth concept in issuing l icenses to  nuclear facilities, a concept built 

on three  main principles: 

a. Assurance that the highest quality components and mater ials  necessary  
.,' . fo r  plant safety a r e  used in the design. 

b. Redundant components necessary  for  safety a r e  included in the design. 

c. The plant's ability to  respond to accidents i s  determined, and the 

effects on the health and. safety of the public a r e  assessed.  This conceptual design 

implements the NRC philosophy in o r d e r  not to preclude future licensing. 

1 . 5 . 2  AREAS OF CONCERN FOR A REPOSITORY DESIGN 

Accident Analysis. The types of accidents analyzed for  the WIPP differ 

f rom those analyzed f o r  other facilities. The lo s s  of coolant, and steam-line-break 

accidents, of concern in nuclear power plants, a r e  replaced by more  conventional 

f i r e  and material-handling accidents in the WIPP. Though the radioactive source  

t e rms  a r e  different, the problem of dispersion of radioactive mater ial  to  the 

environment must s t i l l  be considered. A preliminary accident analysis i s  included 

a s  Addendum G. 

I .  



Plant Security. NRC guidelines and requirements for plant security have 

been incorporated into the Code of ~ e d e r a l  Regulations for other types of nuclear 

facilities. The requirements for the WIPP should be less  since there is  no special 

nuclear material, nor a r e  there any high-energy systems to cause major problems. 

Instrumentation and Standby Power. Facility instrumentation for operational ,-----*- . - 
monitoring and control is tied to the standby power as  a r e  the mine hoists, venti- 

lation and other safety equipment. 

Barriers. Multiple barriers to prevent release of radioactive material to ---- 
unrestricted areas a r c  common to all nuclear facilities. The barr iers  at the WIPP 

include the form of the waste material, waste containers, facility buildings, and 

ventilation system HEPA filters. The intent of regulations designed to protect re-  

lease barriers under comparable conditions at other nuclear facilities is incorpo- 

rated into the design of the WIPP. 



A study and evaluatidn of' thtt.'t"l'al' t .116~~~).  b&ifiig'for the ' waste '  Ibolition 

Pilot Plant (WIPP)  was undertaken. Many energy conservation considerations, 

several  electrical .e,ne'rgy~s6u~c&s, ahd inany HVAC schemes iiv'ere coi?sidered and 
. < I _ . _ .  . I . .  , 

evaluated; however, much Ekdy is  st'ill required for  the heating and c ,ool ingsy~tems 

at Title I design. The foliowing comments a r e  summary only. For  details, refer  
. . .  . . . . . . .  . . . . .  . . ." . : .. . . . . . .  . . . . 

. . . . . . .  . . .  to Addenda D and F. . :  . !  I ?  . . .  . , . ( , I . . . .  : . . . . \  . . .  

HVAC . The following wcre HVAC energy conservatj.on r.onqiderations . . .  : 

Light systems. Light fixtures -that .circulate.. return .air through .the . 

fixture, and water-cooled light fixtures. Low-pressure sodium 
. . . . . . . . . .  ; .  . . - . . . .  light fixtures for  outdoor security lighting. 

~ w o - s t a ~ & : s ~ s t e m i  foi- ' . l ifg~. '&aparati+e c'o'oler installations. 

Time-clock control f o r  large a i r  compressors that supply systems 
not needed during unoccupied hours.. , 

. . 

water-  to-air heat pu&ip applications &he<e large internal load 
areas  can return needed heating to other spaces in the building. 

Use of a cooling towerlfluid cooler rather than refrigeration to 
. . . . . . .  remove,process heat. . . .  . . .  . . . . 

Use of Lhe storage tanks in thc summer for  storage. of.cnaled water 
from a fluid cooler in a cooling tower that is  run during the night. 
This cool water can be,used in the normal building chilled.,water. 
system during periods of moderate load. 

Installation of an evaporative section in the refrigerative a i r  con- 
ditioning system to c a r r y  the building . cooling . load during periods 
of moderate loading. 

Use of a "thermocycle" option o r  other s imilar  heat-transfer 
system on the chiller to a i r  condition during the winter without 
running the prime mover in the refrigeration system. 

Use of heat-recovery systems .to bring heat  @-om high internal. , . . . . 

loads in interior zones to exterior zones. . . .  . . . . .  , . .  3 . .  

Solar .heating for  all  buildings.. . .  . . :  . . . . .  , .  . . . 

. . . .  . . . .  ' ', . . 
A central chilled.water plant;.. - ' ' ' . ' '  " ' '. 



Multiple fans with either selective a i r  volume control dampers o r  
variable speed faps, all  costrolled by heqd pressure  sensing, for  
refrigeratiqn systems, 

Avoidance of uge of glycol in chilled water circuits wherever 
possible. 

Hcnt recovery rjp~lumtr for PXV&C 4ystemg with qxll+uull uyvr 
4000 cfm, 4ifercycle cost studies were pcrformed to justify 
their considerqtion. 

Cornbinipg exhayst ~ u t l e t s  into a central s y s t e y  to enhance use of 
heat revovury eyotcwa wherever possible. 

Architectural. The fallowing items: represent tbe major architectural 
,' L . 1 ,  

enengy cgpservation methods that h ~ v e  been investigated and incorporated a s  per-  

mitted by constnuctio~. 

a. Minimsq wincjows a y e  used; however, where used, they q r e  fixed with 

reflective insulating glqns, 

b, Irisulotiol), i$ used as reqyired to achieve the following ERDA 6301 

Office Areas Work Areas Warehouse 

(1) Roofs 0.07 0.08 0.10 

0.084 ( 2 )  Exterior. 0.998 . . 
0,126 

wa13s 
, . 

c.  . J,j,ght-colored eqcterior ourfaeea a7e used lu reduce the ~ Q a y  heat gain. 

d. Exteripr openings are adequ3te;ly weather stripped. 

e. ,Vestibules are provided at 311 normal b~iilrling et~trancer,  where practi- 

cal, to tjerve a s  airlocks and maintain negative building pressures.  

' 1.6.2 ALTERVATWE ENERGY SOURCES (ELECTRICAL) 

The operation of the WIPP requires large quantities of electrical energy, 

primarily for mining-related tasks. The five large 1500-hp-ea, electric-powered 

mining machines, m e  3000-totalrhp hoists, the 1150-total-hp mine fans a r e  the 

most sigrrificant. With a total qite electric demand of approximately 20 MW, and 

with an enlcrgency standby requirement of -5 MW, on-site power generation 

appeared p ~ s s i b l e ;  w d  a subseqyent study was undertaken (see Addendum P). The 

study results recommend purchasing power from the local utility. 



1.6.3 HVAC 

The four major buildings of the W I P P  were analyzed by the Trane Co. 's 

TRACE W A C  load analysis program using the parameters described in Addendum 

F, W A C '  Energy Study. The results favor a l l ~ e l e c t r i c  heat pumps with varying 

degrees of solar,  evaporative cooling, and heat recovery. 

. . 
Since the TRACE program does not consider solar  heating o r  evaporative 

cooling (these were supplementary calculations), a more comprehensive HVAC 

study will be performed at Title I design with the CALERDA program. 



2. WASTE-HANDLING FACILITIES 

. . 
2.1 TRU WASTE FACILITY ' 

. . 
. . 

2.1 .1  SURFACE FACILlTY 

The s ~ r f a c e ' f a c i l i t ~  (see Drawings 94541) provides f a c i l i t i e s f ~ r ~ ~ i s b n n e l  
' 

. . , . 
and equipment required to t ransfer  TRU waste from incorning shippirig coritiinerk 

to the T R U  shaft for transfer to storage in the TRU storage horizon of the mine. 

Wide-open spaces a r e  characteristic of the design; this allows acceptance of a wide 

v ariie ty OP packages and shipping cun9iyuratluns. This facility 1s a tornado- mlsslle- 

hardened structure constructed of poured-in-place concrete, with all fenestrations 

protected to  prevent the penetration ~f tornado-borne missilcs. Thc building is 

divided into the foPPow!ng general areas:  

Area Function 

Material E n t r i e ~  Airlocks a r e  provided a t  points of 
entry for both rgilcars and trucks. 
The airlocks a r e  designed to control 
the movepent ~f outside a i r  into the 
unloading/loading a rea  where possible 
contamination may be present. Inter- 
locking rwllup dou~.s are lucated a1 
the ends of each airlock. A special 
tornado door loqated near  the 
unloading/loading a rea  door is pro- 
vided to abort tornado-borne missiles. 
'rhe door is normally open and wlll be 
closed only during a tornado alert. 

Unloading / Loading Facilities to unload waste from in- 
coming transport vehicles and load 
empty containers on outgoing 
vehicles. It contains sufficient 
space along its length to accommodate 
three railcars.  Space is also pro- 
vided for  two tractors  and t ra i le rs  at 
one end of the dock. Shipping con- 
tainer unloading stations a r e  provided 
on the dock. The unloading/loading 
a rea  is 4 ft above the train rails.  
Two dock levelers and a hydr-aullc l i f l  
(25-ton capacity) a r e  provided a t  the 



Area E'unction 

truck area. (The hydraulic lift is 
used to lift forklifts from the ground 
level to the 4-ft level. ) Two 25-ton 
cranes a r e  provided in this a rea  to 
remove the shipping containers from 
their transport vehicles. 

Inventory and Space for  inspection, inventory con- 
Preparation trol, loading and temporary storage 

of TRU waste containers. Space is  
provided to test the interior of the 
shipping containers for airborne con- 
tamination and to open the shipping 
containers, remove the waste pack- 
ages by forklifts, and transfer  them 
to an empty pallet. A hold a rea  is 
provided to accommodate a 5- 
working-day shipment of waste 
packages in the event of a shaft mal- 
function o r  scheduled preventive 
maintenance. This a rea  also provides 
access to the overpack and minor re-  
pair areas. A forklift battery 
recharging area  is  also provided. 

Cage Loading Rooms 

Minor Repair Rooms 

Two rooms, one on each side of the 
TRU shaft, provide access to load 
wastes onto the shaft cage and se rve  
a s  airlocks between the inventory 
and preparation a rea  and the TRU 
shaft. Each room has two doors 
that are interlocked to minimize a i r  
movement from the inventory and 
preparation area  to the shaft. 

Space to repair  waste container 
metal surfaces by wire brushing o r  
sandblasting, spray painting, and 
drying o r  to refinish cracked o r  
broken fiberglass surfaces of R F  
boxes. The drum repair  room 
serves  a s  an airlock between the 
overpack and inventoryIpreparation 
rooms. 



Area . . Function 

Overpack and Repair . '  Accommodates a supply, of overpack 
. . '  I qoom containers, and work space for use 

Toilets, .  ~ b c k e r  Rooms. 
Shower Areas, and 
Health-Physics Check 

. , 

. . 

Other  rea as . . 

when receiving contaminated TRU 
waste shipping containers. A 25-ton 
crane and a 6-ton hoist a r e  provided 
in this area. flirloclro O C P R P R ~ P .  t h ~  
overpack and repair  room from 
adjacent areas. A one-man office is 
provided for communications and 
records. 

To analyze radioactive samples and 
perform waste related analysis; 
separated from 'adjacent areas  by an 
airlock. A one-man office is provided 
for  communications zipd records. 

The men's toilet, locker room and 
shower areas  provide the required 
t o ~ l e t  facilities and personal lockers 
I'OI- 40 men. The health-physics 
check a rea  contains personnel mom- 
tors  and a radiological protective 
clothing disposal bin. Direct access 
to the shower room o r  to the locker 
room is provided. The women's 
toilet, locker room, shower. and 
l~ea l l l~~p l iys lcs  check area provides 
the required toilet facilities and per-  
sonal locker space for  14 women. 

The office a rea  provides space for 
supervisory and administrative per -  
sonnel, a conference room, and an 
anti-C clothing issue room. Stair- 
way access to the mezzanine is from 
this area. 

The corridor passing from the office 
a r e a  to the health-physics check area  
has a loop badge and radiation portal 

. . installed at the health-physics end to 
prevent unauthorized passage of con- 
taminated personnel into the office 
area. 

The mezzanine provides space f o r  
two offices and for mechanical 
equipment serving the a reas  below. 



Area Function 

Mechanical Equipment / Space for the equipment required to 
HEPA Filter Room pre-condition, control, and final- 

fil ter all  vent i la t iu~~ air for thc TRU 
building. Prefilter washing and 
storage space is also providcd. The 
room contains a 5-ton monorail and an 
access hatch to install and remove 
equipment. 

Ladders and plalIorms a r e  provided 
for  access to the controls of the 
unloading/ loading a rea  2 5- 1011 crane. 
This a rea  also provides access to a 
ladder in the shaft that leads to the 
upper sheave room. 

, . .  Upper Sheave Room/ 'rhe upper hoist sheave and sheave 
. . - : Head Frame supports a r e  located in this a rea  and 

function a s  the TRU hoist head frame. 
. . 

. . . . .  , Lower Sheave Room The lower hoist sheave and hoist- 
house access tunnel a r e  located here. 

. . 2.1.1.1 Architectural 

. . Functional Space Requirements. Space requirements a r e  in accordance 

.. . . 9 

. . .  ' . with the following: 
. . '  

Room Description 

Airlocks 

Unloading/ Loading Area 

Inventory and Preparation 
Area 

Minor Repair Rooms 

Overpack and Repair 
Room 

Laboratory 

Men's Toilet, Locker 
Room, shower, Health- 
Physics Area 

Hoist Loading Area 

Area 
(sq f t)  

7,727 

Women's Toilet, Locker 1,450 

I Room, Shower, Health- 
Physics Area 

Minimum Overhead 
Clearance (ft) 

2 0 



Area Minimum Overhead 
Room Description (sq ft) Clearance (ft) 

Corridor 1,195 10 

Office Area 1,285 10 

Mezzanine 5,412 241 10 

Mechanical Eq~~ipmerzt/ 36,070 12 
HEPA Filter Floor 

Sheave Room 1,000 2 8 

Building . Materials. - -  A summary of h ~ ~ i l d i n g  m a t e r i a l ~  i~ contained in 

Section 4.14. 

2.1.1.2 Structural-- The building is designed for  the Category I classifi- 

cation. The structural framing is typically a poured-in-place reinforced concrete 

system.' The roof, aa wcll a s  the mezza~line and mechanical equipment floors, a r e  

beam and slab systems support'ed on concrete columns and interior and exterior 

concrete-bearing walls. The ground-level floor is a reinforced concretc .ql~lh nn 

grade. Foundations a r e  individual column and continuous wall spread footings. 

Combined mat-type footings bearing directly on grade a r e  required in .some areas.  

The building includes a hoist system upper sheave room for  support .and access to 

the upper sheave located directly above the mine shaft. 
. . 

'2.1.1.3 Mechanical 

Domestic Wat-m. The.estimated cold-water demand for  this facility 
.- 

is -110 gpm. A connection to the domestic water main is provided a s  shown on 
.. . 

Drawing 04534--c1. Domestic hot water for the facility is provided by solar  =ollec- 

tors  in conjunction with the building heating system. . . 

Soil, -stem. A standard soil, waste and vent system 

serves  the toilet room, janitor's closet, and is used for  other normal services. 
. .  , . . 

Compressed Air. Compressed a i r  is  piped to work stations. 

Special Systems. The TRU waste facility houses two special systems r e -  

quiring interior piping. These 'systems a r e  the liquid waste collection fank'arid 

drains (see  Section 4.11.1) and floor drains in waste-handling areas: The system 
. . .  . . .  . . 

is' designed to c a r r y  radioactive liquids and to meet seismic criteria.  The drains 

c a r r y  the liquid wastes to  a 20,000-gal holding tank beneath the floor of the mechan- 

ical equipment room. Liquid is pumped from this tank to the Suspect Waste/ .  .. . 

Laundry building. 
:' , 

. % 



HVAC Systems. Table II. 2- 1-1- 1 contains a summary description of the 

HVAC system in this building. 

2.1.1.4 Electrical--The TRU W a ~ t e  facility electrical system is  described 

in Section 4.2 and Drawings 94541-El through E3. Facility electrical loads a r e  

described in Table 11.4-2-1-1 and Addendum E. As in other WIPP facilities that 

handle wastes, the TRU electrical loads a r e  classified as both normal and vital, 

The breakdown of the loads is included in Table II. 4- 2- 1- 1. 

2.1.1.5 Material Handling Fquipment--The following tables describe the 
L 

material handling equipment to be used in the TRU Waste surface facility. 

Table 11.2-1-1-2 describes the number, type and use of the equipment items. 

Table 11. 2-1-1-3 describes specific equipment items. 

2.1.2 SHAFT AND SHAFT CONVEYANCES 

The TRU shaft is used to move-TRU waste from the surface to the storage 

level. The design of the shaft and shaft conveyances was dictated by the size, con- 

figurations and quantities of TRU waste containers to be handled at the WIPP. A 

time-and-motion analysis confirmed that the system would handle the design quan- 

tities (see Addendum A). 

2.1.2.1 - Shaft--The 17.5-ft-diameter, 2180-ft-deep circular shaft (see 

Drawing 94569-A1) is lined with concrete from the surface to and including the first 

15 ft of the Salado formation. A water ring is provided at this level, and the shaft 

is unlined the rest  of i ts  length. Seepage into the shaft through the concrete lining 

is collected by the water ring, and piped to a small sump 13 ft below the floor of 

the TRU level. It is then transferred to a tank that is hoisted to the surface and 

emptied into the liquid radwaste treatment system. 

Headframe. The headframe is an integral part of the TRU surface facility 

and is shown on Drawings 945'41. 

Shaft Station. An opening 16.5 ft high by 40 f t  wide (see Drawing 94569-A3) 

allows movement of both personnel and equipment alongside the shaft in the station 

area. Cage unloading time is minimized by a capability to unload in either direction 

P 
along the station axis. Sufficient space is available to store four pallets of waste 

containers. 



TABLE 11.2-1-1-1 

H7AC Systems 

The following table describes the,TRU Waste facility HVAC system. General characteristics of the 
radwaste handling facilities HVAC systems are described in Section 4.1.2.' Bases for selecting specific 
system energy conservation components are discussed in Addendum F, HVAC Energy Study (see 94541-AP and MI). 

Design Ventilation Heat Gain and ~~ui~rnent ' 
Area Objective . Concept Loss Assumptions Selection 

Material Maintain pressure 
Entries differential be- 

. tween load/unload 
area and atmo- 
sphere during ve- 
hicle movement in/ 
out. Control 
diesel exhaust 
fumes . 

Loading/ 
Unloading 

Rough-f iltered air None 
enters airlocks at roof 
level, exhausts at ground 
level by fzns discharging 
to atmosphere. Airflow 
is 6 air &..anges/hr to 
control diesel exhaust 
fumes . 

Temperature con- .Inlet air is rough- 
trol, diesel-fume ' filtered, .keated or 
control; mainte- cooled as required 
nance of a pres.- and. introd-xed at 
sure differential. a h:gh ele-lation. 

Cnlets have pressure- 
control danpering to 
maintain area below 
atmospheric pressure, 

-i 

Lighting: 4 w/ftL 
(a-~g 1 

Waste drums: 3.20 9 
10 W dissipatior. 

Hois~s: 2 25-ton ,? 
40 hp, 50% usage 
factor 

PeopPe: 10 modzr- 
ately active 3 
300 Btu/hr 
sensible 

Donkey engines: 
Discounted 

supply filters : 
Washable, metal-mesh 
filters and roof-level 
inlet vents. Exhaust 
fans: Backward-curve, 
nonoverloading. 

Supply air handling 
units: Washable metal- 
mesh pzefilters, 
roughing filters, 
heating and cooling 
coils, recovered energy 
coils, evap. cooling 
sprays, supply fans. 
Exhaust air handling 
units: Metal-mesh 
spark arrestors w/ 
water sprays and mist 
eliminators, 2 stages 
of roughing filters, 



TABLE 11.2-1-1-1 (Contd) 

Design Ventilation Heat Gain and Equipment 
Area Objective Concept Loss Assumptions Selection 

Air is exhausted at 3 staaes of HEPA 

Inventory/ Temperature con- 
Preparation trol, entrapment 

of airborne con- 
taminants generated 
in the inspection/ 
palletizing opera- 
tions; mainte- 
nance of a pressure 
differential 
between this and 
adjoining spaces. 

floor level through 
HEPA filter banks to 
central exhaust stack. 
Drained grated floor 
trenches serve as the 
fire protection 
sprinkler water 
capture system and are 
connected to the suspect 
waste system. Air 
inlets/outlets have 
tight shutoff dampers 
for emergencies. Air- 
flow requirements are 
based on 4 air-changes/ 
hr . 

J 

filters, airfoil-type 
fans . 

Inlet air is rough- 
filtered, heated or 
cooled as required 
and introduced at a 
high elevation. 
Inlets have pressure- 
control dampering to 
maintain area below 
atmospheric pressure, 
and above the adjacent 
areas (except offices) . 

Lighting: 4 w/ft2 Supply air handling 
( avg units: Washable 

Waste drums: 1620 metal-mesh prefilters, 
@ 10 W dissipation roughing filters, 

Forklifts: 2 @ 20 heating coils, cooling 
hp, 75% usage coils, recovered energy 
factor coils, evap. cooling 

People: 25 moder- sprays, and supply fans. 
ately active @ Exhaust air handling 
300 Btu/hr units: Metal-mesh 
sensible spark arrestors w/water 



TABLE 11.2-1-1-1 (Contd) 

~esign Venti.lation Heat Gain and Equipment 
Area Objective Concept Loss Assumptions Selection 

Air exhausts through 
floor grates in the 
receiving/inspection 
palle=izing areas, and 
discharges through 
the HEPA filter banks 
to the central stack. 
Air inlets/~utlets have 
tight shutoff dampers 
for emergenzies. Air- 
flow requirsments are 
based on 10 air changes/ 
hr . 

Overpack and Temperature con- 
Repair Rooms trol, entrapment 

of airborne con- 
taminants from 
overpack/repair 
operations, and 
maintenance of a 
pressure differ- 
ential between 
area and adjoin- 
ing spaces. 

Inlet air is rough- 
filtered, heated or 
cooled as required 
and 5ntrodused at a 
high elevation. Inlets 
have pressure-control 
dampering to maintain 
pressure at a lower 
level than all adjacent 
areas. Air exhausts 
through floor grates, 
and discharges through 
a HEPA filte'r bank 'to 
the, centr.al s.tack. Air 
inlets/outlets have 
tight shutoff dampers 
for emergencies. Air- 
flow requirements are 

Lighting: 4 w/ft2 
(avy) 

daste drums: 60 @ 
10 W dissipation 

3oist: 25-ton, 40 
hp, 50% usage 
f acror 

People: 5 moder- 
ately active @ 3C3 
Btuihr sensible 

sprays 3rd mist , 

eliminators, 2 stages 
of roughing filters, 
3 stages' of HEPA 
filters,, and airfoil- 
type faris. 

Supply ,air handling 
units : W3shable 
metal mesh prefil,ters, 
roughing filters, 
heating coils, cool- 
Lng coils, recovered 
energy coils, evap. 
cooling s?rays, and 
supply fans. Exhaust 
air handling units: 
Metal mesh spark 
arrestors w/water 
sprays and mist 
eliminators, 2 stages 
of roughing filters, 
3 stages of HEPA filters, 
and air,foil-type fans. 



TABLE 11.2-1-1-1 (Contd) 

Design ventilation Heat Gain and Equipment 
Area Objective Concept Loss Assum~tions Selection - 

based on 12 air 
changes/hr. 

Laboratory Shares common supply/exhaust equipment with overpack and repair rooms. Air change 
requirements and pressure are similar. 

Minor Repair To entrap air- Inlet air comes from None 
borne contaminants inventory/preparation 
generated by repair air-supply system and 
and very nominal inlets have pressure 
paint-spray ing control dampers to 
operations. To maintain air pressure 
maintain a pres- . at an intermediate 
sure differential lwel between inven- 
between inventory/ tory/preparation and 
preparation and overpack/repair. Air 
overpack/repair exhausts through 
areas. rough filtered hoods 

at sources of contami- 
nation and discharges 
through a HEPA filter 
bank to the central 
exhaust stack. Air 
inlets/outlets have 
tight shutoff dampers 
for emergencies. Air- 
flow requirements are 
based on 12 air changes/ 
hr . 

Exhaust air system 
has exhaust hoods w/ 
disposable filters. 
The rest of the ex- 
haust system equip- 
ment is sinilar to 
that described for 
the unloading/loading 
area. 



TABLE 11.2-1-1-1 (Contd) 

Design Ventilation Heat Gain and 
Area . Objective Concept Loss Assumptions 

Battery 
Charging 

To entrap hydrogen Air exhaus=s through None 
fumes generated by explosion-proof hoods 
the forklift at ceiling level and 
battery charging discharges thrcugh a 
operation. HEPA filter bark to 

the central exhaust 
stack. Hoods have 
tight shutoff dampers 
for emergencies. Hood 
makeup air is drawn 
from adjacent areas. 

Cage Loading To maintain a , 

Rooms pressure differ- 
ential between 
the mine shaft 
and the inventory/ 
preparation area, 
and to prevent 
contaminant flow 
from inventory/ 
preparation area 
to shaft. 

Inlet air comes from None 
the inventory/prepara- 
tion system. Inlets 
have pressure-control 
dampering to maintain 
area at below atmos- 
pheric pressure and 
above the presscre of 
adjacent areas. Air 
exhausts near floor 

Equipment 
Selection - 

Exhaust: Hoods w /  
explos~on-proof 
lighting and elez- 
trical. interlocks 
between battery- 
zharging equipment 
and far3 so that 
failure of fans 
renders the battery- 
charging equipment 
inoperative. Exhaust 
air handling units: 
Metal mesh spark 
arrestors w/water 
sprays hnd eliminators, 
1 stage of roughing 
filters, 3 stages of 
EEFA filters, and 
explosion-proof fans 
w/nonsparking wheels. 

Supply air handling 
units: Washable metal 
mesh prefilters, 
roughing filters, 
heating coils, .cool- 
ing coils, recovered 
energy coils, evap: 
c~oling sprays, and 
supply fans. Exhaust 
air handling units: 



Area 
Design 
Obiective 

Shaft/Hoist To maintain up- 
cast airflow in 
the mine shaft and 
airflow in the 
cable tunnels 
from the hoist- 
house to the hoist' 
head-frame 
enclosure. 

TABLE 11.2-1-1-1 (Contd) 

Ventilation 
Concept 

and discharges through 
a HEPA filter bank to 
the central exhaust 
stack. Air inlets/ 
outlets have tight 
shutoff dampers for 
emergencies. Airflow 
requirements are based 
on 12 air changes/hr. 

Inlet air for the mine 
shaft is drawn from the 
mine. Air is exhausted 
from the head-frame 
enclosure and discharges 
through a HEPA filter 
bank to the central 
exhaust stack. Inlet 
air to the head-frame 
enclosure also comes 
from the hoisthouse via 
the cable tunnels. 
Static pressures and 
airflows are controlled 
by inlet dampers on the 
exhaust fans and at the 
hoisthouse, with the 
head frame enclosure 
maintained at a 
sufficient negative 
pressure to ensure the 

Heat Gain and Equipment 
Loss Assumptions Selection 

None 

Metal mesh spark 
arrestors w/water 
sprays and mist 
eliminators, 2 stages 
of roughing filters, 
3 stages of HEPA 
filters, and airfoil- 
type fans. 

Exhaust: Same as for 
the unloading/loading 
area except that 
exhauSt f cns are 
equipped w/inlet vane 
dampers. 

required upcast flow 
through the shaft. Air 
inlets/outlets have 
tight shutoff dampers 
for emergencies. 



TABLE 11.2-1-1-2 

TRU Material Handling Equipment List 

Item No. Quantity Item Duty 

1 2 Forklift Lift M3 lids, move empty drums and 
b o x e ~  

2 1 Forklift Unload single drums in overpack a rea  

3 5 Forklift Unload 5 5 6 s  (3llift)  from Super 
Tigers (STs) and Cargo Containers 
(CCs), uriload 55Ds (1 o r  4 per  lift) 
f rom M3s.  move ra.mps 

2 Forklift Move Rocky Flats boxes (RFs), M3s, 
empty pallets, and large ramps 

1 . Parklifl Move loaded pallets 

1 Dolly ~ o v e  STs. CCs, and loaded pa.l.l.ets 
- into overpack area 

80 Pallets Transport drums, RFs and M3s into 
underground storage 

7 Ramps Provide access to CCs 

9 Ramps Providc ncccas to ETs 

7 Ramps Provide end access to pallets 

1%  ramp^ Provide s ide  access lu pallets 

2 Spreaders Lift 4 M3s 

2 Spreaders Lift STa and CCs 

2 Spreaders Lift ATMX lids 

2 Forklift 
Attachments Lift M3 

2 Forklift 
Attachments Lift M3 lids 

Forklift , 5  
Attachments Remove drums from M3 

4 .  Forklift 
Attachments Remove drums from CC and ,ST 

2 Forklift Remove contaminated drums from 
Attachments ST and CC 



TABLE 11.2-1-1-3 

TRU Material Handling Equipment Descriptions 

Items 1, 2 1500-lb Forklift Quantity 3 

Battery drive, maximum height with mast lowered not to exceed 
76 in., lift height at least  108 in. 

Item 3 

Item 4 

Item 5 

Item 6 

Item 7 

5000-lb Forklift 

Battery drive, maximum height with mast lowered not to exceed 
76 in., lift height at least  108 in. 

15,000-lb Forklift 

Battery drive, lift height at least 120 in. 

Quantity 5 

Quantity 2 

40,000-lb Forklift Quantity 1 

Diesel drive, lift height a t  least 80 in. 

8' x 20' Dolly Quantity 1 

Fabricated steel  platform mounted on express rol lers  o r  equivalent 
and equipped with chain o r  winch two-way drive to travel 125 ft. 
Capacity to move up to 25 tons. Weight of dolly approximately 
3000 lb. 

8.5' x 12. 5' Pallets Quantity 80 

Steel pallets fabricated from channel, beams and plate to hold 
24 55-gal drums weighing up to 1000 lb each and permit lifting 
loaded pallet from the side by a forklift. Must also accept loaded 
forklift weighing up to 30, 000 lb  driven on to the pallet. Pallet 
weight approximately 2000 lb. 

Items 8-11 Ramps Quantity 35 

Fabricated steel ramps with dimensions and approximate weights 
a s  follows: 

Quantity Dimensions Weight (lb) 

7 4' x 6' x 6. 5" 400 
9 5' x 6' x 11" 500 
7 6' x 8' x 6" 1000 

12 5' x 10' x 6" 1400 



Item 12 

TABLE 11. 2-1-1-3 (contd) 

Spreaders 

A 4' x 5' s teel  rectangle Iabricaled Irurrl heavy plate a r~d  bearrls. 
A special design, 5-ft-long lifting ba r  is suspended by a chain from 
each corner to engage the lifting eyes of an M3 container weighing 
up to 10,000 lb each. The spreader weighs about 1500 lb. 

Spreadel-s Quantity 2 

An 8' x 20' rectangular s teel  framework fabricated from heavy 
s tn~c ta ra l .  members with special lugs a t  appropriate places for  
engaging the lifting eyes in the top corners of STs and CCs weighing 
up to about 47,000 lb. The spreader weighs about 180U Ib. 

Item 14 Spreaders Quantity 2 

'A 10' x 17' s teel  rectangle fabricated from structural members with 
hooks at the corners to engage lifting eyes in the ATMX lids weighing 
about 2500 lb each. The spreader weighs about 700 lb. 

Item 15 ~ o r k l i i t  Attachment Quantity 2 

A device to attach to the forks of a forklift. A chain o r  wire rope 
suspends a heavy beam about 5 ft long and suitable for  lifting a 
10,000-lb M3. 

Item 16 Forklift Attachment Quantity 2 

Item 17 

4 ~ ~ ~ e c l w ~ i c a l  ~ o s .  pr~eu~rlalic: lilting device suspended f r o m  fnrkl lft 
forks to  grip and transport, one a t  a time, M3 l ids weighing about 
100 lb each. 

E'orklift Attachment 

A grappling device based on the principle of the Lift-0-Matic, 
to grip the r im of a 55-gal drum weighing about 1000 lb. The 
device, attached to the forks of s forklift,  extend^ downward about 
5 ft and requires 360-degree rotation ability a t  the plane of contact 
with the forks. 

Quantity 5 

Item 18 Forklift Attachment 'Quantity 4 

An attachment on the front of a forklift for lifting and transporting 
simultaneously three 55-gal drums weighing 1000 lb each. This 
device must project and retract  s o  that drums can be lifted when the 
load center is 36 inches in from the forkface. The outboard a r m s  of 
the device have extensi.on/retraction ability up to 7.5 ft, 

Item 19 Forklift Attachment Quantity 2 

This attachment is essentially the center portion of Item 18 fo r  lift- 
ing a single drum weighing about 1000 lb. It must have the extension1 
retraction capability but does not have the movable side arms.  One 
device .is sized for  55-gal drums, the other for 83-gal drums. 



2.1.2.2 Shaft Conveyance--The shaft cage (see Drawings 94569-M1 

through -M3) has a capacity fo r  a 9 x 13 ft loaded pallet weighing 12. 5 tons.. The 

pallet-loading arrangements shown on Drawing 94569-A2 and ro l le rs  in the floor of 

the cage, shaft station and col lar  station minimize cage loading and unloading t ime 

and maximize utilization of space. Interlocks on the cage doors prevent cage move- 

ment when thcy a r e  open and prevent their  being opened during cage travel.  A 

s imi l a r  system on the shaft access  doors prevents opening unless the cage i s  a t  the 

station. Manual overr ides  a r e  provided. Rigid cage guides a r e  used, since access  

for  maintenance and adjustment is not a problem. 

Hoist. The hoist system has the following features: 

Hoist type Single drum 
Net hoist capacity (tons) 12.5 
Hoist rope diameter (in. ) 2 
Hoist rope safety factor 5 
Drum diameter (in. ) 160 
Drum face width (in. ) 155 
Motor horsepower 800 

T h i s  system was selected af ter  consideration of the loads and ra tes  

of movement required to meet the design throughput. 

2.1.3 TRU UNDERGROUND LEVEL 

The TRU level development ( see  Drawings 94570-A1 through -A3) encom- 

passes  an a r e a  of -400 acres ,  of which about 150 a r e  used for  storage. It i s  west 

of the shaft a r e a  and a s  near  the 1000-ft-radius shaft pil lars a s  possible. The main 

entr ies  run east-west, with the panel entr ies  perpendicular to the main entries,  o r  

north-south. The rooms a r e  then driven perpendicular to the panel entries. This 

arrangement was used to obtain square-  and rectangular-shaped pillars for maximum 

stability. The TRU level dips slightly to the eas t  ( see  Drawing 94570-A4). 

Except for  the minor amount of footage mined with conventional methods by 

the shaft  crews, a l l  openings on the TRU level a r e  driven with continuous mining 

machines that cut an ovaloidal opening 10 f t  high by - 18 ft wide in a single pass. 

All entr ies  on the level a r e  driven two passes  wide by one pass  high, which resul ts  

P 
in ovaloidal shaped openings 10 ft high by -31.5 ft wide with an available roadway 

width of 27 ft. The s torage rooms a r e  three  passes  wide by two passes  high and a r e  

16.5 ft high by 45 ft wide, with a roadway width of 40. 5 ft. 



Four major conditions dictated the design of the underground layout: 

a. that the storage and construction operations he separated 
from each other, 

b. that the ventilation a i rs t reams for  storage a reas  be sepa- 
rated from those for the construction operations, 

c. that a 1000-ft-radius shaft pillar be provided around each 
of the shafts, and 

d. the quantities of TRU waste to be  stored. 

The resulting layout meets these conditions in the following manner: the two 

northernmost main entries a r e  used for the waste storage operations and the two 

southernmost for  construction. The outer two main entries a r e  used for  travelways 

and'fresh-air intakes, while the two inner entries a r e  used to rpute the exhaust 

airs treams from the working areas  to the exhaust ventilation shafts. The sa l t  con- 

veyor system is installed in the construction exhaust entty way. The prirnar-y 

ventilation flow s t reams under maximum conditions and the routing for  the sal t-  . # 

conveying system at i ts  maximum extent a r e  shown on Drawings 94570-A5 and -A6. 

The waste receival rates  dictated the storage sequence and mining plan in- 

cluded in Drawings 94570-A8 and -A9. Both operations progress on an advancing 

basis from the ahaft ares, oonotruoting and filling tho northorn panclo and thcn 

retreating back to the shaft a r e a  while mining and filling the southern panels. 

Howevor, rnthor than rotrcating out of a pancl ao thc atoragc doco, the mining pro 

gresses  on an advancing basis within a panel. Individual storagc rooms within al l  

the panels a r e  constructed in a westerly direction, a11 arrangemeat dictated by the 

fact that the westernmost entry for each panel is used for  ventilation exhaust. 

Electrical Systems. The underground construction is highly mechanized; 

and heavy electrical demands a r e  produced by the mining machines and conveyors. 

with i e s s e r  amounts by lighting, communications, alarms and shop equipment. The 

main power lines a r e  installed in the man and material shaft and the standby lines 

in the construction ventilation shaft. If the main lines should become unavailable 

for  use, the standby line can be used a s  a supply source for selected systems under- 

ground. A complete description of the electrical systems is included in Section 4. 2 

and Drawings 94570- E l  through - E4. 



2.2 TRU WASTE HANDLING, EMPLACEMENT AND RETRIEVAL 

(See TRU Waste Handling Schematic Fig. 11.2- 2- 1) 

2.2.1 SURFACE FACILITY AND SHAFT 

The TRU waste package and shipping configurations a r e  defined in Section 

11.1.1 and summarized in Table 11.2- 2- 1-1. Figure II. 2-2-1- 1 shows a normal flow 

pattern, and Drawing 94541-A1 identifies all  handling areas  within'the TRU surface 

facility. Table 11.2-2-1-2 provides the pallet loading configurations for all the TRU 

waste packages. 

2.2.1.1 Normal Flow--All TRU waste shipments enter the building through 

the ra i l  and truck airlocks. The two bridge cranes in the unloading/loading a r e a  

a r e  used to remove lids from ATMX c a r s  and unload the shipping containers and 

waste packages from ra i l  ca r s  a ~ d  truck trailers.  All containers and packages a r e  

placed in areas  outlined on the dock to assure  proper clearances for forklift move- 

ments. The following operations occur after placement on the dock. 

The interior atmosphere in each shipping container 
is samplcd before opening for  the presence of a i r -  
borne contamination. 

The shipping container is opened and a surface swipe 
performed on the waste packages on a sampling basis. 

The waste packages a r e  transferred by forklift from 
the shipping container o r  dock to a pallet located in 
the pallet load area. Each waste package is entered 
into the inventory control system, checked against 
the shipping manifest, and identified with its pallet 
ser ia l  number. 

Fully loaded pallets a r e  moved by a forklift to the 
hoist-loading a rea  and into the cage load room. 

The loaded pallet is rolled onto the hoist cage floor 
thereby pushing any empty pallets into the cage 
unload room. 

Once the hoist cage door is closed, the loaded pallet 
is lowered through the shaft to the underground re -  
ceiving station. 

Should the above cycle be interrupted, the hold area  will provide 

space f o r  the palletized storage of 5 days' receipt of waste .packages. This a rea  i s  

also used to s tore  the inventory of empty pallets. 
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Figure 11.2- 2- 1. TRU waste-handling schematic 
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Figure 11.2-2-1 - 1. TRU waste normal  flow diagram 



TR.U Waste Facility Package ,Specifications' 

C.imensions Ift) Maximum Weight (lb) 
Item Svmbol Length Width Height 'Gross T a r e  

C 

Supertiger Container ST  

Cargo Container CC 

Rocky Flats  Fiberglassed Box R. F 7 4 4 10, 0a0 --- 

Overpack Fiberglassed Box OB ' 8 5 

M3 Container 

55-gal Drum, DOT-17C E.3D 2 Dia. - - - 

83-gal Overpack Drum E. 3.D 2.3 Dia. - - - 

.Shipping Method 

A T r n  

ATMX 

ATMX 

ATMX 

U P  = Unprocessed Waste 'IT = Truck 
P = Processed Waste FC. = Rail Flatcar  
C = M3 bin--with contaminated waste ATMX = Special Railcar 



. . TABLE 11.2-2- 1 - 2  
. , 

. . .Pallet Loading Configurations-TRU Waste Packages 

Waste Container Type 

'55-gal .Drum--unprocessed waste . . 

55-gal:. Drum--processed waste 
. . 

. . 

.. 83-gal overpack Drum--unprocessed waste 

83 -gal. Overpack Drum- -processed waste 

.Number of Containers 
P e r  Pallet 

Wzight of Each 
Container (lb. 

Weight of Loaded 
Pallet  (lb) 

17,600 

23,600 

13, 250 

17,000 , 

. . . . . . 
.. . 

, R F  Box 2 10,.000 -, 22.; 0Ob 
. . 

, .... 
. . .  2 :: , ,  11;. 000 overpacked R F  Box 24,000 

. . 

.M3  in--contaminated waste . ' .  2 10, 000 
. . .  . '  . . .. 22,000 

3 .  



All shipping containers will be loaded back onto the appropriate 

railcar,  ATMX car, o r  truck t ra i le r  .to be returned to the shipping agency. 

. 2 . , 2 . 1 . 2  Flow of .Cqntamipated o r  Damaged Waste--Normal ~ r o c e s s i n g  of 
, , .  . 

waste? may be interrupted by the indication of airborne o r  surface contamination, .. 

o r  by the occurrence of dampied wastb'pack+ges. These interruptions are'handled' 

. . 

presence of airborne ,contamination in &I unopened 
shipping container requires moving the shipping con- 
tainer by k r a ~ a  to a:whe&led dolly that 'thell transfel-s 
the container to the overpack and repair  room. 

Partially loaded pallets o r  individual waste packages 
with .surface contamination a r e  moved'to the overpack 
and .re,pair room by forklift. 

. . . . . . 

Aftcr decontamhation o r  overpacking, the waste 
packages a r e  palletized, moved to the pallet load 
area,  invent~r ie?  and then entered in the norrnal,pro- 
cess  flow. . . . . . . 

~ncontaminat&d damaged waste packages a r e  moved to  . . 
. the minoi. repair  room by forklift. . . . . 

. . 
. . 

. The repaired package is moved.by forklift to the pallet . .~ 
.load a+ea and reentered into the normal proceEE flow. 

. . 

2 . 2 . 2  UNDERGROUND PROCEDURES AND EQUIPMENT FOR EMPLACEMENT 
AND RETRIEVAL OF TRU WASTE 

, . 
2.2 .  2. .I. TRU Waste characteris t ics  That Influence Underground 

Handling Pr'ocedures and Equipment Design 

Radiation. Since TRU waste exhibits a low radiation level, the waste con- 
. . 

tainers can be handled by contact methods. Radiation exposure to personnel is 

reduced by utilizing handling procedures that: 

Minimize the time during which personnel a r e  in 
close .proximity to this waste. . . 

I 

Maximize the separation of work stations from any 
location where large quantities of this waste a r e  
accumulated. 

Thermal Power Generation. The thermal powen output of TRU waste is suf- 
. . 

ficiently low that it  does not produce unacceptably high temperatures in the wqste o r  in , 
. . 

the surrounding sa l t  medium if high pack&g density storage configurations are used. . . 



2.2.2.2 TRU Waste Storing and Stacking Configurations 
(Ref. Drawing 94570-A7) 

At the WIPP, TRU waste is stored in an underground complex con- 

sisting of 8 panels a s  shown in Fig. 11.2-2-2-1. One of the eight individual storage 

rooms within each panel is shown ~ I I  Fig. 11. 2- 2... 2.- 3, Large quantities of TRU waste 

a r e  stored at the WIPP during the pilot phase; thus if  a decision to retrieve TRU 

waste is made, considerable effort could be involved. To minimize the impact of a 

retrieval decision, the following two storage configurations a r e  used. 

Experimental Storage Configi~ration. At the onset of TRU waste receival at 

the WIPP, a small  but statistically and experimentally adequate quantity of TRU 

waste is placed in storage rooms that a r e  dedicated to  experimentation. After an 

experimental room is filled with waste, the clearance space between the ,waste staclr 

and the room will be filled with crushed sal t  to initiate studies of the behavior of 

TRU waste packages in direct contact with salt. Some waste containers a r e  inten- 

tionally degraded o r  removed s o  that interaction between the waste and the sal t  will 

commence immediately. Backfilling also results in stress-induced creep closure of 

the room being coupled to the waste stack s o  that mechanical damage to individual 

waste containers due to this loading commences shortly after waste emplacement. 
- (Figure 11.2-2-2-3 depicts this storage configuration. ) 

Bulk Storage configuration. Most TRU waste received during the pilot 

phase of the WIPP is stored in rooms sufficiently oversized to prevent the waste 

from being locked-in by the stress-induced creep closure that will occur in the time 

period in which retrieval may be required. Note: This configuration is identical 

with the experimental configuration except for the sal t  backfill. If retrieval is  not 

required, these rooms can be backfilled with salt, resulting in a configuration nearly 

identical to the experimental configuration; i. e., experimental results will be valid 

and directly applicable to this area' (Reference Drawing 94570-A7). 

2.2.2.3 TRU Waste Underground Transport and Handling Equipment 

Transport Equipment. The loaded' waste pallets a r e  hauled from the under- 

ground receiving station to the waste storage si tes  with a straddle-lift trailer,  a 

commercially available item modified for this specific task. 

The prime mover for the straddle t ra i le r  i s  a diesel-powered, 

commercially available equipment tug with modifications to comply with mine and 

other safety requirements. - Note: A general purpose tow vehicle i s  needed at 



other underground locations within the WIPP. This prime mover is designed to ac- 

complish these tasks also. (Figure 11.2-2-2-4 depicts the TRU waste transporter.  ) 

Handling Equipmcnt. The TRU waste storage s i te  is the only location under- 

ground where TRTJ waste is handled on a small  lot basis. Forklifts a r e  used a t  the 

storage s i te  for handling TRU waste because of their inherent ability to accommn- 

date various package cnnfigurstiono; they 8r.e dieacl-powei-ed a d  equipped with 

exhaust scrubbers to comply with mine regul.ations. 

2.2.2.4 Undergrnnnd Handling Eeyuei~ce for TRU Waste--Figure 11. 2-2-2-5 
-- -. 

represents those features of thc i~nrlergruund TRU wasle receiving station that a r e  

pcrtinent to off-loading the waste pallets from the TRU hoist cage and to subsequent 

pickup of'the pallets by the TRU waste transporter. The b a ~ i c  operations that occur 

a t  the TRU waste receiving station are: 1) the TRU hoist cage is lowered to the un- 

loading position and supporbt.~?d in this po~itiorl by the cage landing chairs; 2) the doors 

of thc cage a r e  opened and the waste pallet is rolled out of the cage onto a conveyor 

to await pickup by the transporter. (Note: The unloading system is bidirectional; 

i. e., the cage can be unloaded from ei.ther side. Additionally, the conveyor systems 

a r e  long enough to accommodate two pallets each); 3 )  the transporter  i s  backed over 

a pallet and the transporter lift system lifts and secures the pallet. Figure 11.2- 2- 2- 5 

continues the sequence into the storage stack. 

2 .  2. 2. 6 nctrieval uf Stored 'I'HU Waste 

Experimental Storage Configuration. Retrieval operations fo r  thnsc TRU 

wa.stes that werc placed iilto the experimental configuration a r e  complica.ted by the 

backfill salt, the intentional degradation of some waste packages at the time of s tor -  

age, and the degradation occurring as  a result of mechanical loading and exposure 

to  thc sal t  eiivironment. For  waste retrieval, the following process cycle is planned: 

P r io r  to s t a r t  cf retrieval, i t  is necessary to  reestablish vent- 
ilation within the experimental waste storage area ;  additionally, 
i t  is  necessary to locate a ventilation intake a t  the retr ieval  
work face. The ventilation system shown in Fig. 11.2-2-2-G 
uses the original ventilation exhaustldrifts and provides a venti- 
lation intake at the retrieval work face by means of piping and 
an axial vane suction fan. 

Relicf saw cuts a r e  made at each side and over the top of the 
waste stack. The proximity of these relief cut8 to the waste 
stack is the minimunl necessary to assure  that the cuts do not 
contact the waste and that all radioactivity is encompassed 
(see Fig. 11. 2-2-2-7). 



The sal t  between the relief cuts and the waste is pried o r  
chipped away from the waste stack to f ree  the stack. This 
sa l t  may be radioactively contaminated; if so, it is placed 
in sealable containers. 

Waste containers a r e  removed one a t  a time s o  that they can 
be inspected for integrity and surface contaminalion. If a 
container has been breached o r  is contaminated, it  is over- 
packed at the retrieval sitc. Small quantities of waste 
intentionally emplaced without containers a r e  retrieved by 
handwork, using controls and methods selected after a survey 
of the waste condition. 

As retrieval progresses illto the waste storage room, the 
floor of the room is checked for con ta~~~i~ la t , ion  and is cut 
away to a depth adequate to reduce contamination to an 
acceptable level; i. e.. the general philosophy is to clean a s  
the operation proceeds. The sal t  resulting from floor 
cleanup is placed into containers. 

i Bulk Storage Configuration. Retrieval of the major quantity of TRU waste 

stored in the W I P P  (that which is placed in the bulk storage configuration) is by re- 

< ,  versal  of the installation process: i. e., by the use of conventional equipment and 

, I methods, since these wastes a r e  not bound by the salt. P r io r  to s t a r t  oP retrieval, 

ventilation flow is  reestablished through the aisleways in the waste stack by removing 

the bulkheads at the entrances to the waste storage room. These wastes a r e  re-  

moved on a container-by-container basis s o  that each container can be inspected. 

If a container is found to be breached o r  i s  externally contaminated, it is  overpacked 

at the retrieval site. 

Safety Considerations. Retrieval operations for both categories of 'I'RU 

waste a r e  controlled by health physicists stationed at the retrieval sites.  These 

health physicists will continually assess  the conditions at the retrieval s i te  and 

will mandate procedures and anti-C outfitting requirements for personnel. 
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f VENTILATION DRIFT 

f WASTE 

I S E C T I O N  A - A  

DELIVERY DRIFT 7 

Figure 11.2-2-2-2, TRU waste storage room (typical) 
I 



a 8 TYP. STORAGE-w 

-NO WASTE 
STORED IN  
THIS ROOM 

SECTION A-A 

Figure 11.2- 2-2- 3. Experimental TRU waste storage corrfiguration 



T R A N S P O R T E R  D E S C R I P T I O N  

Figure 11.2-2-2-4. TRU waste transporter 



TRU WASTI  SHAFT- 

PALLETIZED TRU WASTE 

ELEVATOR CAGE 

, WASH-DOWN SUMP 

TRANSPORTER WIDE RAILS 

Figure 11.2-2-2-5. WIPP underground TRU waste receiving station 



Figure 11.2- 2-2-5 (continued) 



NOTE: RETRIEVAL OF EXPERIMENTAL TRU WASTE W I L L  
START AT STORAGE ROOM MOST REMOTE FROM 
M A I N  HAULAGEWAY 

Figure 11.2- 2- 2-6. Ventilation system for experimental 
TRU waste retrieval 



R E L I E F  C U T *  

OR l G  I N A L  STORAGE 
D R I F T  O U T L I N E  

* R E L I E F  CUTS W l L L  BE M A D E  B E Y O N D  M A X I M U M  
E X T E N T  O F  R A D I O A C T I V E  M A T E R I A L  M I G R A T I O N .  
I N I T I A L  CUTS W l L L  BE A P P R O X I M A T E L Y  1 0  F E E T  
D E E P ;  W A S T E  R E T R I E V A L  W I L L  PROCECD TO FULL 
CUT D E P T H  AT W H I C H  P O I N T ,  N E W  C U T S  W I L L  B E  
M A D E .  

Figure 11. 2-2-2-7. Experimental TRU waste retrieval 



2 . 3  REMOTE HANDLING (RH) WASTE FACILITY 

2.3.1 SURFACE FACILITY 

The  Remote Handling (RH) Waste facility, as shown in Drawing 94540, pro- 

vides faci l i t ies , for  personnel and equipment involved in .the t ransfer  of RH waste 

f rom incoming waste shipping casks  t o  the mine shaft. The hot-cell and clean-cell 

arrangement  will allow expansion of the facility by the addition of up to three hot 

ce l l s  leading into the common clean cell. The majority of th i s  facility is a tornado- 

missile-hardened s tructure r.~nst.;t.rll~ted of poured-in- plaoo concrete, w5.lll all [erles - 
t ra t ions  protected to prevent the penetration of t o rnado-bor~e  missiles.  The build- 

ing is divided into the major  a r e a s  described below; 

Area  Function 

Shipping/ Receiving High Receiving and shipping (by truck o r  ra i l )  
Bay of radioactive waste shipping casks. 

Cask.Transfer  Gallery Trans fe r  of casks from the high-bay r e -  
ceiving a r e a  to the cask preparation/ 
decontamination a r e a  via the cask , trans- 
por te r  vehicle. Acts as a tornado- 
missile-prntectcd airlsck ketwccn the 
two areas.  

Cask Preparation/Decon- Space for  five cask cooldown and s tor -  
tamination age stations and one cask decontami- 

nation station. Two rail-mounted cask 
t ranspor te r  vehicles move casks with- 
in this area.  A 110-ton crane is a lso  
provided. 

Cask Elevator Room 

Hot Cell 

Canister Decontamina- 
t ion Room 

Acts as an airlock to separate  the 
preparalionldecontainination room 
f rom the hot cell  and t o  provide space 
for  the cask elevator and i t s  associated 
equipment. 

Receipt, inapcctinn, ti-ansler., repa i r ,  
and temporary s to~~ay t !  uf radioactive 
waste canisters. All waste-handling 
operations in the hot cell  are per-  
formed using remote-controlled 
c rancs  and manipulators. A shielded 
crane  r epa i r  station and a HEPA fi l ter  
bank a r e  included. 

Space fo r  the rail-mounted canis ter  
decontamination vehicles. All cani- 
s t e r s  a r e  decontaminated in this 
room before t ransfer  to the clean cell. 



Area Function 

Clean Cell 

Administration and 
Technical Offices 

Health-l?hysics/Lockers 
and Showers 

Mechanical Equipment 
Room 

HVA C Equipment Room 

Upper Sheave Room/ 
Head Frame 

Lower Sheave Room 

2. 3. 1. 1 Architectural 

'Remotely operated transfer of clean 
canisters from the decontamination 
room to the mine cage transfer vehi- 
cle. 

Administrative functions to  support 
the RH facility, including space for  
files, administrative personnel, a 
conference room, men's and women's 
toilets, and janitor1 s close to Movable 
office partitions based on a 4' x 6 '  
modular layout a r e  used. 

Space for  health-physics and cask- 
handling personnel, health-physics 
functions, men's and women's 
showers, lockers, dressing areas,  
.toilets, and an anti-contamination 
(anti-C) clothing storage/issue area. 

Space for site-generated solid and 
liquid radioactive waste handling equip- 
ment, the shipping cask cooldown sys- 
tem, personnel radiation monitoring 
and anti- C clothing disposal. 

Space for the heating, ventilating, 
a i r  conditioning, and filtration sys- 
tems described in Section 2. 3. 1. 3. 

The upper hoist sheave and sheave 
supports a r e  located in .this a rea  
and function a s  the RH hoist head 
frame. 

The lower hoist sheave, mine shaft 
man cage access corridor, and hoist 
cable access tunnel a r e  located in 
this room. 

Functional Space Requirements. Space requirements a r e  in accordance with 

the following: 



Minimum Overhead 
Area Clearance 

Room Area Description (sq ft) ( f t )  

- 29-ft Elevation 

Lower Sheave Room 

- 16-ft Elevation 

Stairway 
Mechanical Equipment Room 
Health Physics 
Preparation and Decontamina- 

tion 
Corridor 
~ U C  t 
Decontamination Rooms 

- 8 - ft Elevation 

Stairway 366 
Stora,g't 8 0 
Anti- CI Showers! Locker Room 104 
Toilets/ Janitort s 'Closet 47 2 
Corridor 528 

+4-ft Elevation 

Shipping/ Receiving High Bay 
Offices 
Toi le ls / Jani tor ts  Closet 
Stairway 
Vestibule1 Lobby 
Conference Room 
Corridor 
Control Room 
Hot Cell 
Clear1 Cell 

+26-ft Elevation 

HVAC Room 

+64-ft Elevation 

T.Tpper Sheave Room 

Building Materials. A summary of building materials is contained in 

Section 4. 14. 

2.3. 1.2 Structural (Surface)--The building is designed for the Category I 

classification except f o r  the following Category I1 areas: 

e Shipping and receiving high-bay a rea  

Cask transfer  gallery, except that the entrance and exit hatches a r e  de- 

signed t o  r e s i s t  the design-basis tornado differential pressure loading. 



The structural  framing is typically a poured-in-place reinforced 

concrete system. The floors and the roof a r e  beam and slab systems supported on 

concrete columns and concrete-bearing walls (see note below). A hoist system upper 

sheave room located directly above the mine shaft is included in the building. The 

shipping and receiving high-bay a r e a  is a structural  s teel  beam and column system 

supporting a metal  roof deck and metal  siding attached to s t ructural  s tee l  purlins 

and girts. 

The foundatiorls a r e  typically a system of individual column and 

continuous-wall spread footings. Combirled mat  footings bearing directly on grade 

a r e  required in some areas .  

Note: The  minimum thicknesses of concrete required to r e s i s t  the design- 

basis  miss i le  in the roof and exter ior  wall a r e a s  a r e  17 and 18 in., 

respectively. These minimum concrete thicknesses a r e  applicable 

to al l  a r e a s  of Category I s t ruc tures  that a r e  exposed t o  tornado- 

induced missiles.  

2. 3. 1. 3 Mechanical 

Domestic Water System. The estimated cold-water demand required to serve  

this facility is -76 gpm. A connection to the domestic water main is provided a s  shown 

on Drawing 94534-C1. Domestic hot water for the facility is provided by so lar  collec- 

t o r s  in conjunction with the building heating system. 

Soil, Waste and Vent System. A standard soil, waste and vent system se rves  

building toilet rooms, locker rooms and showers, janitors1 closets a.nd i s  used for  

other normal services.  

Compressed Air. Comprcssed a i r  is piped to work stations in the facility. 

Special Systems. The following sys tems require  inter ior  piping: 

e Canister decontaminatfon system 

Shipping cask cooling system 

Shipping cask decontamination and washdown stations 

Liquid waste collection tank 

Floor  drains in waste handling a r e a s  

The sys tems a r e  designed to ca r ry  thc liquid wastes lo a 15, 000-gal holding tank in 

the mechanical equipment room. Liquid is pumped from this tank to the Suspect 

Waste/ Laundry building. 



HVAC System. Table 11. 2-3- 1- 1 contains a summary description of the HVAC 

sys tem in this  building. 4 
2. 3. 1. 4 Electrical--The RH Waste facility electr ical  system is described in 

Section 4. 2 and Drawings 94540-El and -E2. The facility electrical loads a r e  described 

in  Table 11.4-2-1-1 and Addendum E. As in  other WIPP facilities that handle wastes, 

the RH electr ical  loads a r e  classified a s  both normal and vital. The breakdown of the 

loads is included in Table 11.4-2- 1- 1. 

2. 3. 1. 5 Material  Handling Equipment--The RH W a s t e  sllrface facility includes 

the equipment l isted in  Table 11. 2-3-1-2 for  handling the RH radioactive w a s k  mate-  

r i a l  shipped to WIPP for  storage. 

Special Systerrls. Special systems designcd copccially for  the WIPP a,rp d e -  

scr ibed in detail in Addendum J. A summary  of the major  sys tems follows: 

e Shipping Cagk Cooling System. The shipping cask cooiing o y ~ t o m  

shown in Drawing 94540-P3 cools high-level waste shipping casks before waste cani- 

s t e r s  a r e  unloaded f rom the casks. System components a r e  located in the mechanical 

equipment and preparationldecontamination rooms of the RH Waste facility a s  shown 

on Drawings 94540. 

Both dry  and wet shipping casks may be received a t  WIPP. Dry casks 

a r e  vented to the gaseous radioactive waste system (Section 4. 11. 3) following connec- 

tion to the casks with flexible, quick-disconnect hoses a t  the cooling station. No 

cooling is performed on these casks.  The wet casks and the canis ters  they contain 

a r e  cooled by a closed-cycle pressurized water  system in three phases: vaporization 

of preheated water, reduced p re s su re  boiling, and liquid coolirlg to final desired cask 

sur face  and internal temperatures .  To initiate cooling, the cask i s  positioned in a 

s torage  station in the preparation/decontamination roorrl. The procedure for  cooling 

wet shipping casks i s  given below: 

Vaporization of Preheated Water. Water supplied from the feed tank 

and heated in  the e lec t r ic  feed heater  to 400°F flows into the cask. This  preheating 

l imi t s  temperature differentials and thermal  s t r e s s e s  in  the cask internals and waste 

canis ters .  The water  vaporizes in the shipping cask and flows a s  s team to the s team 

feed preheater  f o r  condensation while it preheats  the feed fluid. The electr ic  heat 

load is then reduced to the level required to provide water to the cask at 400°F. This  

phase is completed a s  the cask begins to fill with water. 



TABLE 11.2-3-1-1 

HVAC Systems 

The following table describes the RH Waste facility HVAC system. General characteristics of the radwaste handling facilities HVAC systems 
a r e  described in Section 4.1.2. Bases for selecting specific system energy conservation components a r e  discussed in Addendum F, HVAC 
Energy Study. (See Drawings 94540-A1 through A4 and MI). 

Design Ventilation Heat Gain and Equipment 
Area Objective Concept Loss Assumptions Selection. 

Shipping/Receiving To maintain a pressure 
High Bay differential between a rea  

and atmosphere. To con- 
trol diesel exhaust fumes. 

Cask Preparation/ Temperature control. To 
Decontamination entrap airborne contami- 

 ants generated in cask 
~reparat ionldecon opera- 
tions. To maintain a 
pressure differential 
between area and adjoin- 
i3g spaces. 

Inlet a i r  i s  rough-filtered, 
heated o r  cooled and 
introduced at a high eleva- 
tion. Inlets have pressure- 
control dampers to main- 
tain a rea  below atmospher- 
ic pressure. Air exhausts 
through drained, grated 
trenches at the building 
floor level and discharges 
to  atmosphere. Airflow 
requirements a r e  based 
on 4 a i r  changeslhr. 

Inlet a i r  is rough-filtered, 
heated o r  cooled and in- 
troduced at a high eleva- 
tion. Inlets have pressure- 
control dampers to main- 
tain a r ea  pressure below 
shippinglreceiving a rea  
pressure and above hot- 
cell pressure. Air ex- 
hausts through drained, 
grated trenches at floor 
level so that no operations 
occur between casks and 
exhaust trenches. Air 
discharges through a 
HEPA filter bank to central 
exhaust stack. Air inlets/ 
outlets have tight shutoff 
dampers for emergencies. 
Air-flow requirements a r e  
based on 6 a i r  changeslhr. 

Inlet a i r  is tempered 
by exhaust-air heat 
reclamation and by 
evap. cooling. No . 
specific temperature 
i s  maintained. 

Lighting: 4 W/ft 
2 

Casks: 48 cans @ 
3. 5 kW dissipation 

Hoists: one 160-hpd 
10% usage factor 

Carts: two 10-hp 8 
100% usage 
factor 

Turntable: one 5-hp 
@ 10% usage factor 

Water Wash: one 20- 
hp 8 5070 usage 
factor 

People: 4 working 
@ 300 Btu sens. + 
2 mod. act. @ 250 
Btu sens. 

Supply a i r  handling units: 
Washable metal mesh prefilters, 
roughing filters, evap. cooling 
sprays, heat reclaim coils and 
supply fans. Exhaust. a i r  handling 
units: Roughing filter, heat 
reclaim coils, exhaust fan. 

Supply a i r  handling units: . 
Washable metal mesh prefilters, 
roughing filters, heating/cooling 
recovered energy coils, evap. 
cooling sprays, supply fans. 
Exhaust a i r  handling units: 
Water sprays and mist elimina- 
tors, 2 stages of roughing filters, 
3 stages of HEPA filters, a d  
airfoil-type fans. 



TABLE I:. 2-3-1-1 (cont) 

Design 
Area Objective 

Hot Cell 

Clean Cell 

Canister Decon 
Room 

-To ent-ap airbc-rne con- 
t amhants  generated by 
the vrarious operations. 
Ter-perature  control. 
Remo;lal of decay t e a t  
f rom stored waste 
canisters.  

T o  en:rap airborne 
contaminants. T o  
removs heat generated 
by t:~e decon equipment.. 

Ventilation Heat Gain and Equipment 
Concept Loss  Assumptions Selection 

Inlet a i r  is rou,;h-filtered, 
heated o r  cooled and intro- 
duced a t  a high elevation. 
Inlets have pre;sure-con- 
t ro l  dampering to maintain 
a r e a  p ressure  below the 
cask preparation/ decon 
pressure.  Air exhausts 
through HEPA f i l ters  
mounted in floar openings, 
through openings in bottom 

.of canister storage pits. 
and discharges through a 
HEPA fil ter ba.lk and the 
central  exhaust stack. 
Air inlets/outlets have 
tight shutoff dampers  for  
emergencies. Airflow r e -  
quirements a r e  based on 
6 a i r  changeslhr. 

Lighting: 4 w /f tZ 
Casks: 8 c;ns@ 

LOO% + 10 cans 8 
5070 (3. E. kW/can) 

Hoist: 40 hp@ 1070 
usage 

Misc. motcrs:  10 
hp W 50% usage 

Supply a i r  handling units: 
Washable metal  mesh prefil ters,  
roughing fi l ters,  heating/cooling/ 
recovered energy coils, evap. 
cooling sprays,  supply fans. 
Exhaust a i r  handling units: 
Water sprays  and mist  elimina- 
tors. 2 s tages  of roughing fi l ters,  
3 stages of HEPA fil ters,  and 
airfoil-type fans. 

Ventilation of t:le clean cell  is by a i r  flowing from the mine shaft up through the clean 
cell  and into th? headframe enc lo~ure .  

Inlet a i r  is rough-filtered, Lighting: 4 w!ft2 Supply a i r  handling units: 
heated o r  cooled, and then Casks: 2 cans @ Washable metal  mesh prefil ters,  
introduced thrcugh side- 3 .  5 kW \ roughing fi l ters,  heating/cooling/ 
wall inlets. In!ets have Pumps: 2.B 60 h? recovered energy coils, evap. 
pressure-  control damper- @ 100% usage cooling' sprays,  and supply fans. 
ing t o  maintain. a r e a  pres-  Bmshes:  2 U 25 hp Exhaust a i r  handling units: 
s u r e  below hot-cell pres-  @ 1007' usage Water sprays  and mist  elirnina- 
sure. Air exhausts tors.  2 stages of roughing fi l ters,  
through sidewall outlets a t  3 stages of HEPA fil ters,  and 
floor level thrcugh a HEPA airfoil-type fans. 
f i l ter bank to the central  
exhaust stack. Air inlets/  
outlets have ti@t shutoff 
dampers  for  emergencies. 
Airflow requirements a r e  
based on 70 a i r  changeslhr. 



TABLE 11.2-3-1-1 (cont) 

Desigc Ventilation Heat Gain and Equipment 
Area Objective Concept Loss  Assumptions Selection 

Headframe Enclosure To  maintain upcast Inlet a i r  for the mine shaft None 
airflow in the mine shaft. is drawn from the mine and 
and airflow in the clean filtered by roughing and 
cell  and the cable tunnels HEPA f i l ters  before enter- 
f ~ o m  the hoisthouse to the ing the shaft. Air exhausts 
hoist headframe enclo- from che head-frame enclo- 
sure. su re  and discharges through 

a HEPA filter bank to the 
central  exhaust stack. Inlet 
a i r  to the headframe enclo- 
s u m  comes f rom the clean 
cell and the hoisthouse by 
cable conduits. Static pres-  
su re  and airflows a r e  con- 
trolled by inlet dampers  on 
exhaust fans and inlet 
dampers  a t  the hoisthouse. 
The headframe enclosure is 
maintained a t  a sufficient 
negative pressure  to ensure 
required upcast flow through 
shaft. Air inlets/outlets 
have tight shutoff dampers  
for  emergencies. Tempera- 

Exhaust: Same a s  the equipment 
described for the cssk preparation/ 
decon a r e a  except that exhaust 
fans are equipped with inlet vane 
dampers. , 

ture  control is not needed. 



TABLE 11.2-3-1-2 

Mater ial  Handling Equipment for  RH Waste Facility 

Location Equipment Item 

Shipping l ~ e c e i v i n g  High Bay 110- ton bridge crane 

Cask Preparat ion1 Decontam- 110 -ton bridge c rane  
ination 

. . Cask t rar~spurt ing vehicles (see Uraw- 
ing 94540-M3) 

Hot Cell  

Shipping cask pallets (scc Drawing 
94540-M4) 

Vehicle turntable 

Shipping cask elevator (see Drawing 
94S40°M3) 

Shipping cask decontamination e'quip- 
ment 

25-ton X-Y coordinate p r ~ ~ r - a ~ n r - r ~ e d  
bridge crane 

Rcrrlutc m a n i p ~ ~ l a t o r  with telescoping 
tube, car r iage  and bridge system 

Master-slave manipulator 

Remotely operated canis ter  overpack 
welding machine ( see  Drawing 94540- 
M5 

Vacuum autoclave overpack leakage 
tes te r  

Canister Storage pits 

Canister  Decontamination Canister decontamination vehicle (see 
Rooms Drawing 94540-M6) 

Clean Cell 

Remote npt?ra.t.ed c.lnacd circuit  TV 
camera5 

20-ton X-Y coordinate programmed 
bridge crane 

Remote manipulator with telescoping 
tube, car r iage  and bridge system 

Canister pallets 

Mine shaft cage ca.mi~sel  

1 ea. 

1 ea. 



Reduced P r e s s u r e  Boiling. The cask is kept full of water, and i t s  

p ressure  is controlled to allow heat removal by boiling. 

Liquid Cooling. When the temperature of the water in the cask fa l l s  

to about 210°F, the las t  phase of cooling begins. This  phase is used for  storage and 

to a s su re  that water in the cask does not flash to s team when the cask lid is removed 

in the hot cell. In this phase the cask is completely flooded; liquid enters ,  is heated, 

and exits. The liquid then flows to the liquid rece iver  via the cooler. Makeup water 

for  this system is provided f r o m  the recycle water system (Section 4. 11. 1.4). Cool- 

ing system vessel  relief valves discharge to the RH Waste facility collection tank fo r  

monitoring by in-line instrumentation. Water quality is maintained by feed-and-bleed 

operations and by system f i l ters  and is drained a s  necessary to the RH Waste facility 

collection tank for  processing through the liquid radwaste system. All system equip- 

ment is sized for  heat removal f rom the maximum number of casks that can be cooled 

in a single-shift operation. Tanks and heat exchangers a r e  constructed from stainless  

steel. 

Canister Inspection and Overpack System. RH waste may be r e -  

ceived a t  .the WIPP in double-canister containers. All canis ters  a r e  inspected visual- 

ly and swiped. If damage o r  excessive contamination is indicated, an evaluation of 

closure weld integrity and canis ter  leak tightness is performed. Weld integrity is 

best determined by ultrasonic testing. A vacuum autoclave is used to leak-test the 

suspected canisters.  Additional development work will be done for  these equipment 

i tems during Title I design. 

Canisters that require  an overpack a r e  placed in a n  overpack contain- 

e r ;  then an overpack container head is welded in an inert  (helium) atmosphere onto 

the container by a remotely operated enclosed welding machine (see Drawing 94540- 

M5). The vacuum autoclave mentioned above is used to leak-test the overpack canis- 

ter sea l  weld. 

Overpacked canis ters  a r e  decontaminated in the same way a s  normal 

canis te rs  and a r e  then transported t o  the mine for  storage. 

Canister Decontamination System. This  system (see  Drawing 

94540-M6) decontaminates al l  canis ters  and overpacks before they enter  the clean 

ccll. The control stalior~ fur  the system is located in the hot- and clean-cell control 

room and contains equipment and controls necessary to  operate the canis ter  decontam- 
I 

inatinn system. 



Two identical rail-mounted decontamination wells (stainless-steel 

enc losures  4 f t  in diameter  by 18 ft high equipped with inflatable s ea l s  a t  their  tops) 

a r e  located in a n  enclosure below the remote-handling cells. Power and piping con- 

nections a r e  made with flexible lines. Pumps, f i l ters ,  and tanks a r e  located at the 

bottom of the enclosure. A large-diameter  pipe a t  their tops allows s team to pas s  

to a vapor condenser. A r e tu rn  a i r  .blower maintains circulation. 

Inside the wells, ver t ical  ro l l e r s  mounted on sc i s so r  jacks center  

the canis ters ,  and two tapered r o l l e r s  form the bottom supports. One tapered ro l le r  

shaft  dr iven by an  a i r  o r  e lec t r ic  motor  rotates  the canister by friction drive. The 

sc i ssor - jack  ro l le rs  center  the canis ter  before degrappling and permit handling cani- 

s t e r s  between 16 and 26 in. in  diameter. A high-pressure water manifold rigidly 

mounted between the adjustable r o l l e r s  contains 12 nozzles to spray every part  of the 

canis te r  with water a t  1000 psi. The  top section of the spray  nozzles is rotatable. 

Adjustable motor-driven vertical brushes with alternate overlapping 

coverage a r e  circumferentially mounted inside the wells. The section containing 

these brush units can be  removed fo r  maintenance. 

The bottom of the well funnels the decontamination water into a tank 

that provides for  water cooling to 150°F and automatic water level control f rom the 

makeup system. A booster pump rated at 50 gpm a t  100 ps i  pumps water f rom the 

tank through coarse  f i l t e rs  to a shielded absolute filter; a high-pressure pump then 

boosts the p re s su re  to 1000 psi. The  water then passes  through a radiation monitor 

before entering the flexible supply line for  the decontamination spray  nozzles. A low- 

p r e s s u r e  pump t ransfers  contaminated water to the liquid waste disposal system. 

Tanks located in  the canis ter  decon cell  access  corr idor  supply gase- 

ous nitrogen to  the system fo r  backflushing liquid f i l t e rs  to remove contaminated 

residue. Contaminated residue is car r ied  into the solid waste disposal manifold. 

Canister Decontamination P roces s  

Move the decon vehicle to the decon cell  inlet port, 
activate i t s  inflatable sea l  and open the decon cell  
illlet port door. 

Lower the canis ter  into the enclosure, where idler  
ro l l e r s  center  and stabilize the canister.  Release 
the canis ter  and close the inlet port door. Inflate 
the inlet post seal. and actuate the high-pressure 
water system. ' 



When radiation monitor readings indicate that the cani- 
s t e r  is clean, shut off the high-pressure water system. 
Deflate the vehicle sea l  and move the vehicle to the 
clean cell  inlet port. 

Inflate the vehicle sea l  and open the clean cell  inlet 
port  door. The overhead crane grapples the canister,  
the idler  ro l l e r s  disengage, and .the canister is raised 
into the clean cell. 

The secondary wire brush decon system engages during the cleaning 

process  only if .the pr imary water cleaning system radiation monitor indicates con- 

tinued contamination a f te r  completion of the high-pressure water cleaning cycle. 

2.3.2 SHAFT AND SHAFT CONVEYANCES 

This  shaft connects the clean cell  in the RH surface facility with the t ransfer  

cell on the RH level and is used to move RH waste canisters.  I ts design was governed 

by the size,  configurations and quantities of RH waste receivals. A time-and-motion 

analysis confirmed that the system would handle the design quantities (see Addendum 

A). 

2, 3.2. 1 Shaft--The 8-ft diameter,  2800-ft deep circular  shaft ( see  Drawing 

94567-A1) is lined with concrete from the surface to and including the f i r s t  15 ft of 

the Salado formation. A water r ing is provided at this  level, and the shaft is unlined 

the r e s t  of i ts  length except for  i t s  lower 66 ft. The shaft bottom is 44 ft below the 

RH level. 

Water Collection System. The system is identical to that installed on the TRU 

shaft. 

Headframe. The headframe is an integral par t  of the RH surface facility and 

is shown on Drawings 94540. 

Transfer  Cell. The underground t ransfer  cell  (see Drawing 94567-A2) is an  
A- 

integral par t  of the RH shaft. The cell  is s imi la r  to the clean cell  on the surface and 

has al l  necessary equipment for  t ransfer  of the canis ters  f rom the shaft conveyance 

to the RH waste transporter.  The roof of the cell can withstand the loads imposed on 

it by the t ransporter  during th i s  operation. Only a cell  decontamination system is 

provided, and modifications to include overpack equipment will be required if a major  

retr ieval  program is necessary. A shielded isolation cell  allows personnel access if 

required while canis te rs  a r e  in the cell. Interlocks on a l l  airlocked openings prevent 

short circuiting of a i r  flows. 



2. 3. 2 . 2  Shaft Conveyance--The RH shaft conveyance (see Drawing 94567-M2) 

includes a safety brake unit, a m a n  cage and a canister container. The man cage is 

used pr imar i ly  f o r  shaft decontamination and was made an integral part  of the normal 

conveyance due to difficulties in  attaching and removing the cage when reqlli.red. The 

weight of the RH conveyance is -19, 000 lbs. 

Guide System. Lock coil rope guides rigidly fastened a t  both ends a r e  used 

since maintenance acces s  in this  shaft is severely restricted.,  Compression springs 

a t  the upper fastening points maintain the proper  rope tension. Supplemental rigid 

guides a r e  installed in the clean cell and t ransfer  cell. The anchorage system and 

the  shaft collar design a r e  shown on Drawing 94567-NI1, 

Hoist Safety Syste-m. Safety eq~iipment includes a slack l~ois l- l ine trigger,  a.n 

overspeed governor, an  automatic r a t e  of deceleration control and a velocity and dis- 

tance t rave l  sensor  that continuously computes the remaining distance to the nnder- 

ground t r ans fe r  cell  and t ransmi ts  this information to the hoisthouse. The sensor  

actuates  the brakes to slow down and stop the load if  the hoist fails to slow down a s  

the load approaches the bottom. Should the load overspeed, a governor mounted on 

the hoist d rum actuates the drum brakes. 

Gagc Safcey Syslelll. hi the event of an accident, this system can decelerate 
the conveyancc and then slowly lower it to the t ransfer  cell. Two safety ropes anchored 

a t  the top of the headframe extend down to safety r l r ~ m s  mountcd in the b~*id le  UP the 

shaft conveyance where they a r e  wound around separate  grooved drums and then ex- 

tended down to the shaft bottom. The ropes a r e  tensioned and anchored beneath the 

bottom of the underground t ransfer  cell. Two safety drums a r e  installed on each 

safety rope. As the shaft conveyance is raised and lowered during normal nperstion, 

the safety drums rotate  freely, but a r e  braked in the event of an emergency. Each 

d rum has  electrically actuated internal expanding brakes with a storage battery and 

generator  to furnish the necessary power. No power is consumed from the bat ter ies  

during normal  ol:~e~.vliuri. 

The safety unit contains a hoist rope drawbar that i s  spr ing loaded with the 

slack hoist-line trigger.  If the hoist line breaks,  the slack-line t r igger  actuates the 

brakes ,  and the free-falling load is brought to a stop a t  a prese t  r a t e  of deceleration, 

The b rakes  can a l so  be manually actuated from within the man cage. 

Hoist. The RH hoist was designed f o r  the required loads, and r a t e s  of 

movement. 'l'he sys tem has these features: 



Type of hoist 
Net capacity (tons) 
Hoist rope diameter (in. ) 
Hoist rope safety factor 
Drum diameter (in. ) 
Drum face width (in. 
Total motor hp 

Single drum (unbalanced) 
12. 5 
1. 75 
4. 5 

140 
95 (with two rope layers )  

700 

2.3.3 RH UNDERGROUND LEVEL 
I 

The RH level development (see Drawings 94568-A1 through -A3) encompasses 

a n  a r e a  of -570 a c r e s  of which about 220 a c r e s  a r e  used for  storage and -20 a c r e s  

for  experiments. It is south and southwest of the shaft a r e a  and a s  near the 1260-ft- 

radius  shaft pi l lars  a s  possible. The main entr ies  run  north-south with the block 

en t r ies  driven perpendicular to the main entr ies  in an east-west direction. The 

rooms a r e  then driven perpendicular to the panel entries. This  arrangement 

yields square- and rectangular-shaped pi l lars  for  maximum stability. The  RH 1ev.el 

will dip slightly toward the east  (see Drawing 94568 -A4). 

Except for a minor amount of footage mined with conventional methods by the 

shaft crews,  a l l  openings on the RH level a r e  constructed with the same type mining 

machine used on the TRU level and with the exception of the shop a rea ,  and possibly 

in the experimental a rea ,  a r e  driven two passes  wide by one pass  high. This  resu l t s  

in an ovaloidal shaped opening 10 ft high by -31. 5 ft wide with an available roadway 

width of 27 ft, which is large enough to accommodate the design canister in the post- 

WIPP horizontal storage configuration. 

Major requirements that dictated the design of the RH level layout a r e  

That the storage and construction operations be separated 

That the a i r s t r eams  used for the storage a r e a s  be separated from those 
used f o r  construction operations 

That storage operations progress  on a retreating basis  toward shaft 
p i l la rs  not only within a panel, but a lso on the level overall  

That thermal  loading be l e s s  than 75 kW/acre 

The quantities of waste t o  be stored 

The  resulting layout meets  these requirements a s  follows: the two easternmost  main 

en t r ies  a r e  used for waste storage and the two westernmost main entr ies  for  construc- 

tion. The outer two main entr ies  a r e  used a s  travelways and f resh  a i r  intakes while 

the two inner entr ies  a r e  used to route the exhaust a i r  s t r eams  from the working 

a r e a s  to the exhaust ventilation shafts. The pr imary  ventilation flow s t r eams  under 



maximum conditions and the routing of the salt  conveying system a t  i t s  maximum 

extent a r e  shown on Drawings 94568-A5 and -A6. 

Waste receival  r a t e s  dictated the storage sequence and mining plan included 

in Drawings 94568-A7 and -A8. The  f i r s t  block mined on the RH level is on the eas t  

s ide of the main en t r ies  south of the experimental area.  The blocks west of the main 

en t r i e s  a r e  mined next with the northernmost block the las t  one mined. The  panel 

fa r thes t  f rom the main en t r i e s  in each block is the f i r s t  mined. Then, the remaining 

panels a r e  mined in order ,  re treat ing toward the main entries. 

E lec t r ica l  Systems. In addition .to the same power requi,red on, the. TRU level, 

this  level requi res  power fo r  the experimental area.  The electr ical  feeders  that run  

to the TRU level for normal  and emergency powek also extend to switchgear on .the 

RH level, T rans fe r  switches .then distribute power to .the various load centers. 

Standby power is provided to severa l  of the loads on the RE level. All elec- 

t r i c  loads underground' can tolerate power interruption except for  the computer s ta-  

tion. Uninterruptible computer power i s  provided by storage batteries during switch- 

over  to  standby power. Any of the underground circui ts  can be supplied f rom the 

standby power source; however, only communications, a la rms ,  emergency lighting, 

1l1e experfmenta'l a r e a  a r e  normally connected' to .the emergency power system. 

A complete description of the electr ical  sys tems is included in Section 4. 2 and 

Drawings 94568-E 1 through -E4. 



2.4 RH WASTE HANDLING, EMPLACEMENT, AND RETRIEVAL 
(See RH Waste Flow Schematic, Fig. 11. 2-4-1) 

2.4.1 SURFACE FACILITY AND SHAFT 

The RH waste package and shipping configurations a r e  defined in Section 11.1.1. 

Figure 11.2-4- 1- 1 shows a normal flow pattern, and Drawings 94540 define a l l  handling 

a reas  within the RH surface fac-ility and the handli.ng equipment. 

2.4. 1.1 Normal Flow- -All R.H waste shipments a r e  contained in casks 

transported by ra i l  o r  truck. The ra i lcar  o r  truck t r a i l e r  i s  positioned in the shipping1 

receiving area ,  and the following operati.ons occur: I 

Cask-Handling Sequence 

Inspect casks for  exter ior  contamination. 

Remove casks from their  t ransport  vehicle using the overhead 
crane  and wash those casks that a r e  not radioactively contaminated, 
but dirty, while they a r e  located on the dock. 

Lower the cask into the t ransfer  cell  by using the bridge crane. 
(The t ransfer  cell  cover  and the cel l  door a r e  interlocked to provide 
an airlock. ) 

Position the cask on a pallet s o  that the centerline locations of the 
canis ters  a r e  known. (A rail cask i s  positioned directly on the 
pallet while a truck cask is placed inside a special  pallet that may 
contain a s  many a s  four truck casks. ) 

R , e r n n o ~  the bridge crane, close thc tranofcr cell  covcr, and ope11 
the cell  door. This allows personnel f rom the preparation1 
decontamination a r e a  to enter the t ransfer  cell  and secure  the cask 
to the pallet. 

Thc casklpallet  t ransporter  moves the cask to  one of five cooldown 
stations in the preparation/decontamination area .  

Upon completion of cooldown, prepare the cask for  unloading by r e -  
moving caok acceaaories,  removing a l l  cask head closure nuts 1 1 ~ 1 :  

required to guarantee closure through a se i smic  event, and install- 
ing the remotely operated impact wrench head removal fixture and 
cask sea l  bag. 

The casklpal le t  t ransporter  moves the casks into the elevator room 
and onto the elevator. 

The elevator r a i s e s  the casklpallet  to the unloading position, and 
the cask sea l  bag is attached to the port flange. 
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Figure 11.2-4-1. RH waste-handling schematic 
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Figure a. 2-4- 1- 1. Surface RH waste flow diagram 



The elevator door is closed and the hot cell port is opened. 
(The elevator door provides radiation shielding. ) 

. . . .  

The hot cell reniote manipulator engages the cask head removal . . 

fixture, and the pneumatic impact tools a r e  actuated to remove 
the cask hold-down nuts. 

. . 
The hot cell programmed crane is used to remove the cask 
head and install the cask shield cover. 

After all  the canisters a r e  removed from the shipping cask, 
remove the cask shield cover, install the cask head, and close 
the hot cell port, 

Open the elevator door, disconnect the seal  bag from the port 
flange, and secure the bag'to'maintain any contamiliation inside 
the bag. 

. . 
. . 

Lower the casklpallet by the elevator and move it by the trans- 
porter to the decontamination station in the preparation1 
decontamination area. 

Decontaminate the top of'the cask by wiping, utilizing the hand. 
holes i n  the seal  bag. Remove the seal  bag and dispose of it in 3 . ' 

radwaste container. 

Inspect the outside of the cask for contamination, and reinstall 
the cask accessories. . The transporter moves the caskjpallet.' 
into the transfer cell. 

The cask is unfastened from the pallet, the transfer cell door is 
cloocd, thc ecll oovor io oponod and tho o a ~ k  is removed by'the. 
crane and placed back on a railcar o r  truck trailer. The dock,. ' . 

may be used for temporary storage. 

Canister Handling. 'l'hese operations s tar t  after installing the 

cask shield over the cask in the hot cell. 

Canister-Handling Sequence ~. 

Remove canisters one at a time by the programmed crane, and 
visually inspect each canister for damage and swipe the exterior 
surface for surface contamination. 

Lower the canister into the,canister decontamination room by the 
hoist. 



Upon completion of decontamination, move the canis ter  by decon- 
tamination vehicle to the clean cell  port  where i t  is picked up by the 
clean cell  programmed crane  and placed into a multi-canister pallet. 
(The clean cel l  and hot cell  decontamination ports a r e  interlocked. ) 

Move the loaded pallet by the clean cel l  c r ane  and place into the 
hoist-loading station that loads the RH hoist cage. 

Lower the loaded cage to the lower t ransfer  cel l  where the pallet i s  
rotated out of the shaft conveyance. 

Unload the canis ters  f rom the pallet by the lower t ransfer  cell  c rane  
and move them to holding rcceptacles under the t ransfer  cell  ports. 

Should the above sequence of operations be interrupted, there  a r e  

s torage pits to hold eight canis ters  in the hot cell. (These pits may also be used as 

a buffer to smooth out the mater ial  flow through the hot cell. ) Additional hold a r e a s  

a r e  not provided s ince the safest  and most economical way of storing RH waste is in 

the shipping cask. 

2.4.1.2 Interrupted Flow Conditions--There a r e  severa l  places in the nor -  

mal flow operations where decisions have to  be made to pass  o r  reject  the material .  

The normal  flow described above only addresses  the acceptable decisions; the fol- 

lowing covers the operations required when.the material  i s  rejected: 

Casks that a r e  contaminated upon receipt a r e  moved from the ship- 
ping/ receiving a rea  to  the prepara,ti.nn / decontamination a r e a  and a r e  
decontaminated to acceptable limits. 

Contaminated empty casks a r c  decontaminated to the pernlissible 
transpnrtation level while locatcd in thc d e c s i ~ t a i ~ ~ i i ~ a l i o ~ l  slatiurl 
p r io r  to  return shipment. 

Damaged o r  excessively contaminated canis ters  a r e  moved to  the 
overpack and weld station where they a r e  overpacked and inspected. 
This station is located in the hot cell. 

2.4.2 UNDERGROUND PROCEDURES AND EQUIPMENT FOR EMPLACEMENT 
AND 13ETRIENAL OF RI-I WASTE 

2.4.2.1 High- Level Waste- -Characteristics of high-level waste that in- 

fluence underground handling procedures and equipment design a r e  described below. 

Radiation. High-level waste i s  highly radioactive; consequently, handling 

procedures and facility and equipment designs must a s s u r e  adequate radiation pro- 

tection fo r  personnel during a l l  waste-handling operations. 



Thermal Power Generation. High-level waste 'is characterized,by a high 

thermal power output; this characteristic produces unique problems in handling, 

s torage emplacement, and retrieval, namely: 

The high thermal output of the waste requires that equipment 
designs use high-temperature compatible .materials and/or 
auxiliary cooling systems. 

The thermal output of stored high-level waste ra ises  the surface 
and a i r  temperaturcs in thc storage rooms to levels that necessi- 
tate precooling pr ior  to reentry for waste retrieval. 

The increased temperatures in the sa l t  resulting f rom.  the .heat 
output of the waste will.' accelerate s torage room c r e e p  'closure; 

' 

thus, i t  is  necessary periodically to remine the storage rooms 
to ~rlailltairl llle cleai.ances for retrieval operationo. 

2.4. 2.2 Experimental Waste Forms--Two forms of high-level waste a r e  

used for  experimentation in the high-level experimental a rea  of the WIPP; these 

are :  . . 

Canistered Waste. The canisters for  experimental high-level waste purposes 

a r e  s imi lar  to commercial waste canisters. One modification is required to these,  

canisters  to  assure  retrievability; this modification requires thickening of the can 

base  to a s su re  i t s  s tructural  competency after long-time exposure to the corrosive 

environment. Figure 11.2-4-2- 1 details' the high-level. waste 'experimental canister 

used for  equipment and procedure conceptual design. 

Noncanistered Waste. Experiments a r e  conducted in the WIPP, experimental 

a r e a  using waste that, a s  emplaced, i s  not in canisters. This wa.ste i s  granulated 

and spans a size range from sand size to 1 in. in diameter. Individual experiments 

using this waste will probably not exceed 100 l i te rs  in volume. 

2.4.2.3 Experimental Waste Storage Configurations-.-'The individual s tor -  

age configurations used for  the two forms of experimental waste a r e  detailed in 

Figs. 11.2-4-2-2 and 11.2-4-2-3. 

2.4. 2.4 Equipment Required to Emplace Canistered High-Level 
Experimental Waste 

Drill. This dri l l  is used to dri l l  the emplacement holes for  all  high- . . 

thermal-output experimental waste, and uses. where possible, currently available 

components tailored into a system designed specifically for  drilling precisely 

oriented holes into salt. Figure II. 2-4-2-4 is a conceptual representation of 



. . .  . . . ~. - .  

this dri l l  that identifies its' major components and l i s t s  the currently envisioned 

design criteria.  

Drill Cutting Collector. This item i s  used with the emplacement . . hole dri l l  

to control the dust generated during hole drilling,' to collect'the drill  cuttings, and 

to transport the cuttings to the mined sal t  removal system.. The drill  cutting col- 

lector is shown in Fig. 11.2-4-2-5. ' 

. , .  . .  . . . . 

Remotely Handled Waste Transporter. The RH waste transporter i s  shown 

in Figs. 11.2-4- 2-6 through 11.2-4- 2- 10. The cask shown on these figures will a.c- 

cammodate a hi-gh-level waste canister 15 ft long and 16 in. in diameter filled with 

three-year-out-of-reactor solidified waste. . The running gear  of ithe transporter,  

exdlusive of the ma in . f~ame '  (i.'e., the susp&nsiiii, manual 'and automat'ib steering, 
. . 

brakes, t ires,  wheels and drive sys tem)  is adGt'ed from ~orqmercia l ly  available 
. . . . .  . 

towing and hauling vehicles. The transporter i s  used for'purposes other than can- 

istered high-level, experimental waste emplacement; these uses .will be described 

in subsequent sections of this document. 

Ancillary Systems. Listed below a r e  additional items that ar'e required to  

support the emplacement of canistered high-level waste: 

Backfill Salt C,rusher and Grading System--A small  crushing 
and screening plant that selectively grades the sal t  to be used 
to backfill holes after canisters a r e  emplaced. 

General Purpose Towing Vehicle--Used for  moving emplace- 
ment hole dri l l  and cutting collector. (Note: This item is 
identical with the prime mover for the TRU waste straddle 
lift trailer.  ) 

Transporter Guidance wire-  -   his wire is emplaced. in slots 
cut into the floors of the waste storage rooms and ca r r i e s  . 

signals necessary for controlling the automatic steering and 
positioning system of the high-level waste transporter. 

Guidance Wire Installation Slot Cutter--A commercially avail- 
able concrete slotting saw adapted for  cutting slots in sa l t .  

High Precision Survey System--Used to locate precisely the 
a s  -drilled emplacement holes. This location information i s  
used in conjunction with other techniques to establish the 
starting point for canister retrieval. 



2.4.2. 5 Operational Sequence for Storage of Canistered High-Level Waste--The 

following detailed operational sequence for storage of canistered high-level waste is 

schematically shown in Fig. 11.2-4-2-11. 

3 m 
Sequence to Store Canistered High-Level Waste 

Position transporter  oven underground transfer  cell port. 
This operation commences with the positioning of the trans-  
por ter  in the proper location with respect to the transfer 
cell  port; the positioning of the transporter is facilitated by 
the use  of guide rai ls  and positive stops installed in the 
roadway over the transfer  cell. The second step is to ra ise  
the transporter  using the transporter jacks to the height 
required to  allow cask rotation. Next, the cask is rotated 
to the vertical position an@ the transporter jacks a r e  r e -  

I tracted, allowing the cask to se t  into the counterbore around 
the transfer  cell  port. Note: The counterbore guarantees 
necegsary radiation shielding s o  that transporter operators 
can remain in cab. 

< 

Lower gmapple from cask and attach to canister. This oper- 
ation s tar t s  with opening the shielded closure in the lower 
end of the transporter  cask and the shielded closure on the 
transfer  cel l  port. After both closures a r e  open, the tyans- 
porter  operaton lowers the canister grapple using the trans-  
porter  hoist until the grapple engages and automaticalJy 
latches onto the hoisting fitting of the waste canister. Note: 
The transporter operator is in communication with the cell 
operator0 during all  caniater loading operations, 

Hoist canister into cask and close ports. Hoisting a waste 
canister i s  done in two stages: the first  stage is a short lift 
to verify that the grapple connection is good. (This lift does 
not fully remove a canister from its support in the transfer  
cell. ) After the grapple connection is verified, the cell oper- 
a tors  signal to continue hoisting. After hoisting is complete, 
the shielded closures on both the transfer  cell and cask a r e  
closed. 

Rotate cask to horizontal position and raise leveling jacks. 
P r i o r  to rotating the transporter cask it is necessary to ra ise  
the transporter on its jacks to a height sufficient to c lear  the 
transfer  cell  port counterbore. After the cask is in the hori- 
zontal transport orientation, the jacks a r e  fully retracted to 
provide road clearance. 

Using manual control, drive to storage room. 



Position transporter o'ver guidance s t r ip  and switch to auto- 
matic guidance control. From this point, the transporter is 
under the control of automatic guidance system. 

Under automatic guidance control, proceed to storage hole. 
The automatic guidance and control system properly positions 
the transporter relative to the storage hole s o  that no additional 
alignment adjustments, other than leveling the transporter a r e  
required before proceeding with canister storage. 

Prepare for unloading. Before discussing the preparations 
required for canister unloading, we point out certain features 
of the storage holes, namely: 1) the I~oles a r e  apprvximately 
4 in. la rger  in diameter than the  canister s o  that slight mis- 
alignments between the hole and the transporter cask bore can 
be accommodated; 2 )  the hole boring procedures and equipment 
a s su re  minimum hole deviation from vertical; and 3)  the hole 
collars a r e  counterbored to a diameter sufficient to clear  the 
cask outside diameter to a depth of 6 in. Preparing to unload 
the canister lnvolves the following steps: 1) the transporter is  
raised and leveled on its jack system; 2) the cask i s  rotated 
into the vertical position; 3) the transporte$ i s  lowered until the 
cask bottoms on the counterbore. (Note: T e lowering is  done 4 by synchronous use of jacks s o  that the trans or ter  remains 
level. 1 1 
Lower canister into storage hole. The canister lowering oper- \ ation is preceded by opening the shielded closure at the lower 
end of the cask. (Note: When the cask is vertically oriented, 

5 
the. cask closure actuator that is  in the main frame of the trans-  
porter  can be engaged. ) T h e  canister i s  lowered :sing the '. 
transporter holst until it contacts the bottom of the styrage hole. 
It is then raised off hole bottom by approximately one inch. 

Install backfill material. Ecforc discussii~g tlie salt  backfilling 
operation, we point out several featurcs of the transporter 
pertinent to backfill installation. These are:  1) with the cask 
in the vertical position, the connection to the salt  hopper on the 
transporter is automatically made; 2)  the sal t  from the trans- 
porter  backfill hopper is mechanically injected into the bore of 
the cask at a point.below the cask closure. 

After the suspended canister has stabilized, an amount of salt  
sufficient to hold the canister in the susl~eaded vertical position 
is inserted into the hole. The canister i s  then released by 
supplying a i r  pressure to the grapple. The grapple is  then 
hoisted back into the cask and the cask closure shut. The re -  
maining backfill is then inserted. 

Rotate cask and return to transfer cell. 



2.4.2.6 Equipment Required to Retrieve Canistered Experimental 
High- Level Waste 

Shielded Manifold. This item serves  a s  the foundation for  the retrieval 

cask and dri l l  system; additionally, it provides the cutting removal a i r  outlet to  

which the sa l t  cutting collectors attach. This item is shown and further described 

in Fig. 11. 2-4-2-13. . . 

Drill Cutting Collector. This item is  described in Section 2.4. 2.4 and 

shown in Fig. TT. 2-4-2-5. 
, , 

Contaminated Drill Cutting Collector. The contaminated drill  cuttings 

collector collects, controls, an-d packages d r i l l  cuttings generated during canister 
i 

retr ieval  that a r e  potentially radioactive. Aaditionally, it provides ,the . . air quan- 

tit ies necessary for  cuttings removal. This item, along with a description of its 

features pertinent to control of radioactive particulate in the drill  cuttings stream, 

is shown in Fig. 11. 2-4-2-20. 
I 

I - 
Retrieval Cask and ~ri'b'l System. This basic tool used to retrieve can- 

1 is tered high-level experimenpal waste consists primarily of three components: 
I 

. 1 )  a shielded cask; 2) a dri l l ldrive and feed system; and 3 )  a two-stage dri l l  system 

comprised of an expanding hole drill  and a core barrel.  This item is  shown in 

Fig. 11.2-4 - 2- 12. The operational use of this item is  shown in Figs. 11.2-4- 2 -  13 

through 11. 2-1-2-18. The operativn uf M1i.s equipment is diseusscd in Scction 2.4.2.7. 

RH Waste-Transporter. The high-level waste transporter described in 
I J 

Section 2.4.2.4 is the prime mover and hydraulic power source for the retrieval 

cask and dri l l  system. 

2.4. 2.7 Operational Sequence to Retrive Canistered High- Level Waste 

Preretr ieval  Preparation. Depending upon conditions' existing at the re- 

. t r ieval  ~ i t c ;  dl o r  part  of the following listed ta.sk.s must be performed before 

starting retrieval. 
. . 

Preretr ieval  Scauence 

Ventilate drift for time sufficient to bring a i r  and surface 
temperatures down to personnel and machinery tolerance 
levels. 

Remine drift to dimensions required to c lear  retrieval hardware. 
Remining should result in smooth and level floor. 



Measure retrieval a rea  radiation background to establish 
time limits for personnel occupancy and/or  establish.the 
need for shielding mats. 

Using precision survey and other techniques, locate canister 
retrieval s tar t  point. 

Core drill  to determine depth to radioactive salt  and to ., . . 
verify canister location. 

, . . I  

Sequence to Retrieve C'anistered High-Level Waste . 

, . . . , 
Grout and bolt shielded manifold. (Notc: This operation and 
subsequent operations a.re shown schematically,in Fig. 11.2-4- 2- 19.) 
The shielded manifold must be leveled and precisely aligned with 
the projected canister centerline. After leveling and,aligning, the 
manifold is grouted and rock-bolted to the floor to prevent shifting. 
The installed manifold is shown in Fig: 11.2-4- 2- 13. 

f 
Mate retrieval cask to shielded manifold. The retrieval cask 
and its included drill  system is carr ied by the high-level waste 
transporter to the retrieval location. At the retrieval location, 
the transporter is properly positioned, then raised on its jacks to 
allow cask rotation. After the cask is' rotated to th'e v k t i c a l  
position, the transporter is -lowered until the cask mates with and 
is fully supported by the shielded manifold. 

Prepare for retrieval drilling. The preparation involves the. 
following: 1) the installation of the drill  operator 's platform 
around the top of the retrieval cask; 2)'the installation of the 
drill  drive system; 3) the connection of the drill  drive system to 
the hydraulic power source on the transporter; and 4) the connec- 
tion of the dri l l  dust and cutting collector to the. shield manifold 
and the a i r  i l~ lc l  fitti~lg a1 Ult: lup UP the dri l l  drive system. 

Drill to top of canister. This drilling is done using the f irs t  
stage of the retrieval drill. The f irs t  stage, bj. use of an auto- 
matically expanding drill  head, bores a hole of s11ffici.ent 
diameter to clear  the core barre l  used for overcoring the waste 
canister. The cuttings generated during the drilling operation 
are continuously monitored for radiation. If cuttings show 
radioactive material content, the drilling operation is stopped 
until Lhe drill  cutting collector is removed and replaced with the 
contaminated drill  cutting collector. This operation is shown in , 

detail in Fig. 11.2-4-2-14. 

Overcore canister. The f i r s t  step in the overcoring operation is 
to attach the drill  drive system to the core barrel.  . This is  done 
by raising the firot stage drill  into the core barrel,  with cutterbs 
retracted, until it bottoms and then rotating 'the dri l l  shaft until 
the threaded connection between the f irs t  stage drill  head and the 
core barre l  is fully made. See Fig. 11.2-4- 2- 15. After this 



connectiop is made, the core  barre l  is lowered on the dri l l  
shaft to the bottom of the hole previously drilled by the f irs t  
stage drill. Overcoring is then started and proceeds to a 
depth approximately 6 in. beyond the bottom end of the can- 
is ter .  When this depth i s  reached, the co re  barre l  downward 
progress is stopped and rotation is continued until the canister 
undercutting latches have undercut the canister and a r e  in the 
latched position. These operations a r e  illustrated in Figs. 
11.2-4- 2-16 and 11.2-4-2-17. 

Several i tems must be  noted to support the overcoring process, 
They are: 1) the core ba r re l  inside diameter i s  oversized to 
the canister by approximately 4 in. ; 2)  the drill  string is 
s u p p ~ r t e d  only a t  the tog ~f the retrieval cask during the over- 
coring drilling, This provide? flexibility in the drill  string so 
that the core  ba r re l  cqn follow a canted canister; and 3)  the 
working of the caqister latches on the end of the core barre l  is 
dependent on a nonsolidifying material in the initial f i l l  of the 
canister emplacement hole (see Fig. 11. 2-4-2-2). 

Raise canister into retrieval cask. By using the d r i l l  strlng and 
dri l l  hoisting system, the core barre l  and contained canister 
are raised into the retr ieval  cask and secured by clamping the 
dri l l  string. The shielded closure on the base of the retrieval 
cask is then shut (gee Fig. 11.2-4-2-18 for details). Note: The 
extra-thick panister base specified in Fig. 11. 2-4-2-1 assures  
that the contents of the canister a r e  contained during hoisting. 

Backfill hole with clew sal t  (see Fig. 11.2-4- 2- 18). This 
operation is optional. If hole backfilli~ig is required, sal t  is 
inserted uslng the sa l t  i n j e~ t lon  system c ~ . f  the  Lrar~spo~ter  in the 
s a m e  manner-'used for backfilling holes after canit; l e r  elllplacemtnt. 

Rotate cask and return to transfer cell. This operation is pre-  
ceded by the  removal of the drilling system and the installation of 
the shielding cap over the drill  s tem penetration at the top end of 
the retrieval'cask. 

L ~ w e r  core barre l  with canister into confinement container in 
t ransfer  cell. The detailed steps required to accomplish this 
.task are: 

In the transfer  cell, install the confinement container 
onto elevating dolly and position under cell  port. 

Rai$e container until it mates with underside of cell 
port. 

Outside of cell, position transporter.  Rotate cask and 
mate with cell port. 

Remove shielding cap qver dri l l  s tem penetration on 
cask. 



Install hoisting fitting in the end of dr i l l  stem. 

.. ~ t t a d h  overhead cel l  se rv ice  hoist to hoisting fitting 
using pneumatic grapple. 

Apply tension to hoist cable. 
, . j .  

Unlock, dkill stem. 
* 

. . 

Open: shielded closures  on cask and cell  port, 
I 

Lower co re  ba r r e l  with waste cahis ter  into confine- r 

ment container. . . h . . ' 2 

.i - 
Close shielded closure on cell  

After the outlined s teps  a r e  completed, the confinement container i s  lowered 
. . 

and moved to position for  installing a mechanical closure. 

2.4.2.8 Equipment Needed to Emplace Uncanistered - High-Level 
Experimental was t e  

-. \ 
~ ~ u i ~ m e n t '  Figure Nos. Description and Function 

Equipment 11.2-4-2-4 " The s a m e  dri l l  syste.m used to 
.dril l  holes for  canistelzed waste, 
except that an  overreaming ,cutter 
and a taper  r e a m e r  a r e  probided 
for  this operation. 

Emplacement 11.2-4-2-21 ' A shielded cask with mechanisms 
Cask 11.2-4-2-22 to safely control emplacement of 

granular  waste. The cask i s  
mounted on a preinstalled plate 
with the valves within the cask  
positioned to the "closed" position. 
The main features of the cask 
include: 

Fi l ler  hole and plug' 
Shielding closure 
E'iller sleeve, rack- and 

pinion-actuated 
  el ease valve, rack- and 

pinion-actuated 
Top shield plug 

Figure 11. 2-4-2-22 shows the 
shielding closure, the fi l ler 
sleeve and rc lcasc  valve po- 
sitioned to release the waste. 



Equipment Figure Nos. Description and Function 

Drill  Cutting 11. 2-4-2-5 The sal t  collector is the same one 
Collector used for canistered waste-hole 

drilling. 

4 
Cask Trai ler  11.2-4-2-23 A special t ra i le r  to transport the 

emplacement cask from the trqns- 
fer  cell to the prepared hole. 
The t ra i le r  ip provided with 
hydraulic j8cks to lower the cask 
onto the mounting plate, 

Small Hole A commercially available drill  
Drill used to d r i l l  the expenirpeptal 

sampling hole. 

2.4.2.9 Operational Sequence for Storing Uncanistered High- Level Waste-- 

Nline drift and hole ditnensions s h o w  in Flg. T I .  2-4-2-13 are llle 

result  of calculations that a s su re  r e s t o r a t i o ~  of lithostatic pressure  in tbe area  of 

the waste material a s  soon a s  possible after placement. All operations illustrated 

in Fig. 11.2-4- 2- 3 except the installation of the waste and g r ~ u t  a r e  completed prior  

to the placement of the waste material and include: 

P re -  Emplacement sequence 
, .  . .  

Drill a 6-ia. -dianlctelq l ~ o l t  30 f t  deep 

4 

Overream bottom 5 ft of hole to 13-in. diameter 
. . . , 

Ream 6-in. -diameter hole to 8-in. for salt  plug ' . .  ' 

Ream top 4 f t  of hole to 9-111. diameter fur sleeve 

Drill 3-in. -diameter sample hole on an angle to top of . . . 

overreamed hole 

Connect valvc to Sample tube 

Install sleeve and mounting plate on waste-fill hole 

The sequence of events shown in Fig. 11.2-4- 2-24 illustrates the 

use  of the equipment previously described. 



Sequence for Storing Uncanistered High-Level Waste 

Place the cask under the port of the transfer cell and open the 
cellport. 

Hoist the cask out of the transfer  cell  by the overhead hoist and 
lower it into the trailer.  

Tow the trai ler  to the storage hole by the utility tug and position 
it over the hole. Use the jacks on the t ra i le r  to lo'wer the cask 
to a mating position on the mounting plate. . . 

Open the shielding closure, lower the filler sleeve, ra isc  thc 
release valve, and release the waste material from the cask. 

When the cask is  emptied of waste, raise the filler sleeve, 
shut the shielded closure, and remove the top plug. 

+, 

Place 3-ft-long, 8-in. -diameter salt  plug into the cask; then open 
the shielded closure and lower the salt  plug until it bottoms. 

-, '. 
Since the radiation from the hole has been lowered tb a toler- 
able level by insertion of the salt  plug, close the cask and 
return it to the transfer cell. 

Lower a hose into the hole to the top of the sal t  plug and pump 
grouting material through the hose, slowly raising it until the 
hole fills. 

2.4. 2-11) Equipment Required to Retrieve Uncanistered High-Level Waste-- 

Much of the equipment used for  canistere'd'waste retrieval is  used 

fo r  this operation, including the RH transporter,  drill, the shielded cask, the drill  

drive and feed system, and  the cnntaminated drill-cutting collector. A ~h ic ldcd  

111a11irolJ and closure system is  required (Fig. 11. 2-4-2-26). Figures 11. 2-4-2-25 

through 11.2-4-2-27 show the drill  can assembly, which is also required and has 

the special features described below. 

The main barre l  attaches to the drill  pipe .at the top and has 

ser ra ted  cutters on the bottom. The periphery of the auger is welded to the inside 

of the bottom of the main barrel.  There a r e  two valves inside the barre l  that a r e  

closed by turning the pipe (shown inside the main barrel)  from the top of the cask. 

This pipe also provides the path for high-velocity a i r  s t ream to move the sal t  chips 

upward through the top of the barre l  and manifold into the sa l t  collector. The inside 

diameter of the barr.el cuLters i s  approximately 6 in. larger  than the hole containing 

the waste material to allow for some misalignment of the retrieval system relative 



to  the waste hole. Figures 11.2-4- 2-25 and 11. 2-4-2-27 illustrate the valve positions 

and the pins that assure  that the valve remains open until the waste material is  in- 

s ide the barrel .  

2.4.2.11 'Operational Sequence to Retrieve Uncanistered High-Level 
Waste-- 

This operational sequence i s  illustrated in Fig. 11. 2-4-2-28. Re- 

t r ieval  of uncanistered waste requires extensive drift and s i te  preparation before 

actual retr ieval  operation. The drif t  that was originally 10 ft by 10 ft has to be 

opened to a minimum of 15 ft by 20 ft to allow access for the retrieval equipment. 

The mine floor i s  machined flat and level and ventilation a i r  volume established to 

decrease temperature to an acceptable level. The exact location of the waste is 

determined from core  sample holes. The 4-ft sleeve originally installed for place- 

ment is removed, and the shielded manifold and closure, Fig. 11.2-4-2-26, is  

grouted and bolted to the mine floor. 

Sequence to Retrieve Un'canistered High-Level Waste 

Position and level the dri l l  (ref. Fig. 11.2-4- 2-4), attach the drill- 
cutting collector, and establish a i r  circulation. . 

Drill a hole with the same diameter a s  the outside diameter of the 
dri l l  can barre l  to a depth equal to the length of the dri l l  can. 

R e r n r n r p ' t h ~  d r i l l ,  position the RH transport, and rotate and lower 
the shielded cask to mate with the shielded manifold and closure. 

Reestablish a i r  flow and lower the dri l l  can to the depth of the hole 
previously drilled. 

The rotating auger cuts the sal t  and forces the powdered sal t  up 
through the lower valve plate (Fig. 11. 2-4-2- 26) into the airstream. 
The sa l t  is car r ied  by the airstream out of the top of the drill  can 
through the manifold into the drill  cutting collector. 

When contaminated sal t  is reached, turn the a i r  off a s  the drill con- 
tinues to turn. Salt and waste material a r e  then pushed into the 
ba r re l  of the drill  can where they remain. 

When the dri l l  reaches a level below the waste material 
(Fig. 11.2-4-2-26), the dri l l  stops rotating. Close the valves inside 
the dri l l  by rotating the a i r  supply tube that captures contaminated 
sa l t  and waste removed in the barre l  of the dri l l  can. 

Hoist the can into the cask and close the.shielded closure. 



. . . . .  ". . . . .  . . .  ; :  . . . .  . . 
p e n  this operation is complete, pump the clean sa l t  into the hole, 

. . .  . : .  . . 
. i f  thk lkvel of 'cont$kihation in. the a rea  where the waste material is 

. . 
- . . .  .-removed permits. This completes the operation. 

. . 
' If, howeve?, 'mdre sal t  must be rerrioved from the area  that contained 

waste material, close the shielded manifold valve, rotate the cas'k to 
horizontal on the RH transporter and take the cask to the transfer 

.' . cell. . 
.. , 

Position the RH drill  over the hole and overream thc hole to move 
the contaminated salt  into the shielded sal t  collector. After completing 
this op,eration,, . . backfill the hole with clean salt. . . . . . . . . .  

. '2.4. 2.12 :' .ERDA 1ntermedi.ate-Level TRU Waste- -Characteristics of ERDA 

Inlter.rnediate-Level Waste (ILW) that influence underground handling procedures, 

equipment design, and storage configurations a r e  described below. 

Radiation. The level of radiation output for ILW is of a magnitude that r e -  

quires significant.shielding to protect personnel during all handling operations. 

.Thermal ~ & k r  Generation. ILW produces a low thermal output that allows 

storage in .close padic confighritions if the integrated thermal output of the waste 

staclr does not exceed"thaf which would ra ise  the temperature in the sal t  to an exces- 

sive level. . :  . . .  . . .  . . . . . .  ... . * 

2.4. 2.13 Storage Configurations--Three storage configurations a r e  used at 

the WIPP for storage of ILW. These configurations a r e  identified and described as  

follows : 

Experimental Storage Configuration. Used for ILW experimentation within 

the experimental a rea  of the RH waste storage portion of the WIPP. For this con- 

figuration, the ILW must be in canisters scaled to duplicate the high-level waste 

experimental canister described in Fig. 11.. 2-4-2-1. Emplacement of experimental 

ILW is identical to that used for canistered high-level experimental waste (see  

Fig. 11. 2-4-2-2). 

WIPP Storage Configuration. . . .  Used for ILW during the pilot phase of the 

WIPP a s  shown in Fig. 11. 2-4- 2- 29. This configuration assures  retrievability; it 

is not efficient o r  cost effective i f  retrieval is not required. Therefore, i t  is 

advantageous to limit the quantities of ILW to be stored before successful completion 

of the pilot plant experimental program and the subsequent deletion of retrieval re-  

quiremenls. Figure 11.2-4-2-29 depicts the design base ILW canister and the items 

that must be added to make it cor~lpatible with the W l P P  storage configuration. 



Post-WIPP Storage Configuration. Will not be used until retrjevability is  

no longer a consideration; i. e., uptil experiments have proved t h ~ t  bedded $alt is  a 4 
satisfactory medium for  disposal of this waste category. This configuration takes 

advantage of the low thermal output of ILW by using q high storage packing density. 

It is  shown conceptually in Fig. 11.2-4-2-30. 

2.4. 2.14 Equipment and Procedures for Emplacement and Retrieval 
of Emerimental  ILW- - 

The equipment items and procedures required to emplace and 

retr ieve experimental ILW a r e  the same a s  those previously described for  can- 

istered high-level experimental waste. (See Sections 2.4. 2.4, 2.4. 2: 5, ?. 4. 2.6 

and 2.4.2.7. ) 

2.4.2.15 Equipment Requirements for Storage of JLW in the WIPP 
; 
The only equipment used fo r  ILW in this configuration not previously 

mentioned is  a special transport cask. Thig cask is internally configured to accept 

the ready-to-store ILW canister shown in Fig. 11.2-4-8-29. Exterior dimessions of 

this cask allow it to be installed on and used with the RH transporter. 

2.4.2.16 Operational Sequence fo r  Storage and Retrieval of jlLW in the 
WIPP Configuration- - 

ILW Storage Sequence, WIPP Configuration 

In the transfer  cell, place the hoisting adapter extender 
onto the ILW canister; then install shielding disk, Move 
the canister assembly into loading position under the 
transfer  cell  port. 

Uoing thc RH transporter,  position and mqts  the IT4W 
cask to the transfer cell port. 

Open closures on cask and cell port, then lower cask 
hoist to make grapple connection with hoisting adapter 
extender. 

Raise canister into cask and shut closures. 

Transport to storage location. 

Position cask over storage hole and prepare to unload. 



. . . . .  . . . . .  ....... . ; . :  . .  " ) '  
5 

. . i' 
. ;.i .: 

~ & e r  'czinib t6.k -into storage .h!ie :&&il. the; ,$al?Cs t e r  
bottoms and the shield 61:iate. a r k  's'i&o'pt&zi by'hole l iner.  

. . .  . . . . .  . . .  j . . . . . . .  
I . , .  :I . .: Rele.as.e '.~&$~.~i g'rappie,. 'i.' .:I . ; . :  . ,  ' . ' -  . 

. . . . .  . . . .  - .  , _ . .  ,. , . . . .  z . . .  . . . . . . .  . . .  . , ' : ..:.. , ' I  . "  . _. . :  : _  . . . . .  . . 

To retr ieve this waste, r eve r se  the insta1lati.o.n op$ration+ . 
, . . ~. 

sequence. 

. . . . . . .  
2.4. 2. l'i.: -Equii&ent b d  ~ t o b & e  ~ r & ~ i r i t i o r i s : f &  Stoiing ILW in the 

Post-WIPP ,C,onfi gi~rat ion-  - . . . . . . . . . . . . . . . . . . .  
. . .  , . .;: i. . . . . . . . . .  

. . .  
% 

. . . . . . . . . . . . . .  . . 

Special ~l'&kpbrtei. ~ h i k .  AS $&&I"& ~i;. . $1. . 2':4';2-30, . . _ x i  post-WIPP storagc 

of ILW uses  two-tier horizontal stacking. This requires  a t ranspor te r  cask to  be 
; II . . . .  , . .. .. . . .  - i .  - .  , :" . . . . . .  

devised that load& canigtei-s ~ k r t i c d l ~  a t  the undergi-ounb t+nsfe.k . . cel l  and unloads 

canis ters  horizontally a t  the s torage location. This special cask is shown in 
. . . . 

3 . 8  . ,  
Fig. 11. 2-4-2-31.  his cask i k c a r i i e d  . . .  b y  the R.H'transporter.. ' . 

. . . . .  . . .  . . . . 

... 
sh i e ldeduh lod ing  &om. , ,  . . . . . . .  ' ~ h &  k'om:i&'the . . .  tr&isifi& . . .  ,stition ... between the 

:.. . . . . .  . 

t ranspor te r  cask and the waste stacking dolly (described subsequently). It i s  a five- 

sided shielding i t i - ~ & ~ ~ e ;  the bp& side is k k e t  . . . . . .  intd the! waste s torage room a s  
. . . .  . .  - .  . . - .  

shown in Fig. 11. 2-4-2-32. This figure also shows the other support i tems that a r e  
. .  . . . .  7 . .  

part  of the room. Principal i tems ';re thk sti+l&ng' doliy chain' winch, the monorail 
. . .  . , . . 

termination, the shielded waste insertion port, and viewing windows. This room is  
. . . . . . .  

portable s o  t&t 'it can.be moved 'to another s tdrage roo&'aft.& .each room is  com- 
. . 

pleted and backfilled with salt. 
, .  . . . .  . . .... , ,,t.,- . ' . . . _ .  . .  . .  , . . .  

Monorail and Trolley System. Used for  multiple purposes: 
. . . . . . .  . . .  . . . . .  

To c a r r y  a remotely operated TV camera  into the s torage 
room for  viewing the s torage operation 

To support and provide for  repositioning of the radio 
antenna used for  functional control of the stacking dolly 

. To install the sa l t  l ines fo r  room backfilling 

See Fig. 11.2-4-2-32 for  installation of this system. 

Stacking Dolly. The stacking dolly i s  shown in Fig. 11. 2-4- 2-32, and i ts  

functions in Fig. 11. 2-4-2-33. The only functional control on the dolly i s  a 

solenoid-operated dumping latch that i s  powered only for  unlatching; relatching is 

automatic. Unlatching i s  triggered by radio control. Power for  the radio control 

cir.cuitrsy and the latch i s  supplied by batteries mounted on the dolly. 



2.4,2.18 Operational Sequepce fo r  Storage of ILW in the 
Post- WIPP Confrgurtion- - '' 
T--C-. , . . . .- , , , . ... . . I 

Tbis operation dyplicates previously described canistered waste- 

handling sequences until the transporter  reaches the storage location. At this poipt 

the operations a r e  ap follows: 

ILW Storage Sequence, Post-WIPP Configuration 2 

The transporter,  with the special ILW cask horizontal, 
i s  mated tq the sbie1de1j waste ipsert.ion port of the 
unloading room. 

The cas l~  closure and the insertion port closures a r e  
opened. 

, . 
The egection system ~f the cqsk pushes the-canister 
t h r ~ u g h  the port, where the canister is picked up by the 
uv yc.k~egd ) ! Q ~ E  1, The tmise; 11l~ves tho c a n i r ~ t o ~  'over 
and Aowevs, it anto the stacking dplly. 

The insertion port i s  ~2oaed  to a l l ~ w  the t r ~ s p o r t q r  
to return to the underground transfer  cell. 

The chain winch moves the stacking dolly forward to 
the waste stack (rnonitcrrqcl by r e l n p t ~  te;l,e~riqi,nn), 

The unloading latch is released and the canister rolls 
i n t ~  the waste stack. 

The stacking dolly is pullgtql back tg the unloadiqg room, 

These operations a r e  summarized in Fig. 11.2-4-2-32. 



k-  -16 IN. +-. -;,,. , ;-..,:. 
2 7  - ' 

, D M l .  , ,;. >,::::::&;@- -%. . .: . z  . . - . .. ., a . ,,,:, , *  -,.! f ', :a' 5 -i:-,+. ..!:.?,',,al v*, , a.. . - ,  . , .  ,. .- 
8 .  

&;-:. .,:; ; 
.- 1 , .;;- 

;+-T;-$ ,; -y;. .,: :.,-$.G: 
6 .  

: ;, . . . =  

' igure 11.3-4~3'-2'. ? High-level waste experimental canister 





i 10 FT . B Y  10 FT. DRIFT 

Figurc II. 3-4- 2- 3. High-level uncaniatered experimental 
waste storage configuration 
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MAXIMUM HOLE SIZE - 30 IN. 

MAXIMUM HOLE DEPTH - 5 0  FT. 

MAXIMUM FEED RATE 10 IPM 

MAXIMUM SPEED - 300 RPM 

HY DRAULIC DRIVE MaTOR 
\ I " 

HYDRAULIC POWER SUPPLY 

ORILL STEM 

CUTTER 7" ".' 

/'- 

41YDRAULIC FFEP MOTOR 

Figure 11.2-4-8-4. Drill 



,w 3-"-r 

CENTRIFU~AL SEPARATOR 
- 3  

SALT CONTAINER 

I UNLOADING GATE 

Figure Il. 2-4-2- 5. Drill cutting collector 





1, SIZE AND WEIGHT 
- LENGTH = 25' 
- WIDTH = 10' 
- HEIGHT (CASK HORIZONTAL) = 7' 8" 
- HEIGHT ( U 6 K  VERTICAL) = 19' 
- WEIGHT a llO,000 LBS. 

2. SUSPENSION AND DRIVE SYSTEN - DRIVE SYSTEM I S  COMPOSED OF 2 E4CH WHEEL MOUNTED 
D.C. TORQUE MTORS WHICH D R I M  M E  FRONT WHEELS 
MRU HUB MUNTED PLANETARY GEAR REDUCTIONS. D.C. 
POWER I S  PROVIDED BY A 180 HORSEPOUER DIESEL 
ErlGINE DRIVEN D C. GENERATOR. 

- WHEEL BASE = 16' 6" 
- MAXINUN TRACTIVE EfFORT = 15,000 LBS, (REPRESENTS 

11.5% GRADE CAPABILITY) 
- NAXIEIUN SEED 10 MPH 
- SUSPENSION SYSTEM DESIGN LOAD CAPACITY = 155,000 U S .  
- ROLLING RESISTANCE = 1000 LBS. (SMDOTH SURFACE) 
- FOUR-WHEEL BRAKING (AIRIOIL ACTUATED) 
- TIRE SIZE 18" X 25" X 46 PLY RATING 
- REAR NON-DRIVEN WHEELS ARE RIGIDLY kYlUNTED 
- FRONT DRIVE WHEELS ARE KING PIN HOUNTUI ON FRAMES 

WHICH ARE CLISHIONED OM RUBBER C0m)RESSION PAnS TO 
DAMP OUT M C K  AND ELIMINATE FRAME TWIST, 

3. STEERING 
- TRANSPORTER WILL UTILIZE FULL-TIE POWER STEERING - 

- STEERING WILL BE PROVIDED ON FRONT AXLE ONLY 
- TURNING RADIUS = 35' 
- TNO STEERING MDES WILL BE PROVIDED, THESE ARE: 

,MNUAL - FOR GENERAL MEWERING 
AUTWTIC - FOR POSITIONING OF TRANSPORTER FOR LOADING 

AND U~OADING OF CANISTERS, AUTOFIATIC 
SYSTEM WILL BE CAPABLE OF POSITIONING 
TRANSPORTER WITHIN 1" OF DESIRED LOCATION. 

4. CASK 
- MXIRUH PAYLOAD SIZE = 16" DIA, X 15' DING 
- EXTERIOR SURFACE DOSE RATE ON LOADED CASK WILL NOT EXCEED 

10 MRWHR, 
- CANISTER +IOIST CAPACITY = 10,000 LBS. 

5, OPERATOR'S CAB - THE OPERATOR'S CAB WILL HAVE TWO OPERATOR STATIONS, EACH 
WILL HAVE A FULL COMPLEMENT OF CONTROLS AND INSTRUMENTS. - CAB WILL BE DESIGNED TO LIMIT OPERATOR DOSE RATE TO 
1/2 MREWHR. 

- CAB INTERIOR ATMOSPHERE WILL BE MINTAINED AT A POSITIVE 
PRESSURE WITH RESPECT TO OPERATI MG ENVI RONNENT . INLET 
VENTiLATION AIR TO CAB WILL BE FILTERED THRU HEPA FILTERS. 

6, MISCEUANEWS 
- TRANSPORTER WILL CONTAIN A BACKFILL MATERIAL RESERVOIR 

CAPABLE OF HOUIING 20 FT.3 OF BACKFILL NATERIAL, 

Figure 11.2-4-2-7. Transporter description 





Figtlre 11.2-4- 2-9. RH transporter 

m-g - yz4 





Pidfure II.2-4-2- 1 1. WIPP experimental high-level waste canister storage sequence 



EXPANDING HOLE DRILL 

r DRILL DRIVE AND FEED SYSTEM 

Figure 11.2-4-2- 12.- Retrieval cask and drill  system 

CORE BARREL 

- SHIELDED CASK 





RADIATION SHIELDING 

CORE BARREL 

DRILL S T E M  GUIDE 

CORE BARREL CUTTERS 

SHIELDED CLOSURE 

SECTIONED DRILL S T E M  

,EXPANDING HOLE DRILL 

C A N I S T E R  RETRIEVAL 
OPERATION - 4 : 

- - - - -  

DRILL T 0 TOP OF CANISTER 

Figure 11. 2-4-2-  14. 



DRILL S T E M  CLAMP 

DRILL S T E M  CONNECTOR 

- - -  

C A N I S T E R  R E T R I E V A L  
- --- 

OPERATION -5  : 

CONNECT DRILL  S T E M  DRIVE TO CORE BARREL 

Figure 11.2-4-2-15. 



DRILL DRIVE AND FEED S Y S T E M  

- A < -  

C A N I S T E R  -RETRIEVAL 
OPERATION - 5 : 

OVERCORE CANISTER 

Figure 11.2-4-2- 16. 

I-' 
m 
4 

I 
I-' 
G3 
03 



THREADED DRIVE CONNECTOR 

DRll l  STEM WIDE 

MU WITH CUTTERS RETlUCTBl 

CANISTER UNDERCUTTING LATCHES 
ROTATED TO LIFTING POSITION 

CANISTER RETRIEVAL 
OPERATION - 5 :  

SECURE CANISTER I N  OVERCORE ' BARREL 

Figure 11. 2-4-2-17. 



C L E A N  S A L T  

CANISTER RETRIEVAL 
OPERATION - 6 : 

H O I S T  CORE B A R R E L  I N T O  C A S K  CLOSE SHIELDED 
- - CLOSURE B A C K F I L L  H O L E  W I T H  C L E A N  S A L T  - 

Figure 11. 2-4-2-18.  



Figure 11. 2-4- 2- 19. W I P P  experimental high-level waste 
canister retrieval sequence 



SHAKE FILTERS 

HEPA FILTERS 7 ,  /- CENTRIFUGAL SEPARA 

OUTLET 

f- 
5 5  GAL. DRUMS 

Figure 11, 2-4-2- 20. Contaminated drill cutting collector 



UNCANISTERED WASTE EMPLACEMENT CASK 
. . . ,  

OPERATION - 1 : 
ATTACH CASK TO MOUNTING PLATE 

Figure 11.2-4-2-21 



Figure 11. 2-4-2-22 



Figure II. 2-4-2-23. Unoanistered w ~ 8 t s  emplaaernent trailer 



INSERT SAD PLUG. 

Figure II. 2- 4-2-24. W I P P  experimental uncanistered waste storage sequence 



ATOR TUBE 

RETR 
OPERATION - 1 : 

DRILL T O  REMOVE CLEAN SALT 

Figure 11.2-4-2-25. 



S Y S T E M  

CLOSURE 

TOP PIN 

UNCANISTERED- WASTE RETRIEVAL 
OPERATION - 2 : 

AIR OFF 

AUGER W A S T E  M A T E R I A L  I N T O  DRILLCAN BARREL 

Figure II .2-4-2-  26. 



SALT 

WASTE 

- SALT 

7% -p- 7-r UNCANISTERED WASTE RETRIEVAL 
/ 'q OPERATION - 3: 

Figure 11.2-4-2- 27. 

1 
I 

I-' 
03 
UI 
I 
I-' 
03 
m 

CLOSE BARREL VALVES 
HOIST DRILL CAN CONTAINING WASTE MATERIAL AND SALT INTO 

SHIELDED CASK - - - 

,(y CLOSE SHIELDING CLOSURE 



PREPARE DRIFT FOR RETRIEVAL BOLT & GROUT SHIELOEO MANIFOLD 8 
OPERATION. CLOSURE . 

INTO DRILL C A N .  

4 I 
4 ,  

I I 

I I I I 

I I 
I I 

4 POSITION DRILL & ATTACH ORILL CUTTING 
COLLECTOR. ORILL APPROX. 10' . 

Figure 11. 2-4-2-28, W I P P  experimental uncanistered waste retrieval sequence 

4 REMOVE ORILL. POSITION & INSTALL 
SHIELDED CASK.  

ESTABLISH AIRFLOW. DRILL TO 
lCONTAMlNATED SALT. 



Figure 11.2-4- 2- 29. ILW canister and storage configuration 



Figure II. 2-4-2-30. ILW post-WIPP storage configuratia 



s c m  A-A Figure XL 2-4-2-3 2.. ILW traaspr~rt~ cask 



---- 

.. . . 

Figure r. 2-4-2-32. ILW post-WIPP ~torage system 
. . 
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.( . .. I . ' . , .  3.;:1 ADMINISTRATION FACILITY 

- <.,.. - . -, - . . 

, .  . . . 

The. .~dni inis t fat ion facility'provides general support se rv ices  for a l l  facili t ies 
- . :  . ' 

and activitiks on the WIPP.sit9.  As shown in Drawings 94543, i t  is divided into 

administrative, securi ty  operations, and operations control a r e a s .  
. . 

1 : . 
. . . . ; .  . . . . Administration Area 

. 1 
- 

. . 

This a r e a  provides space for ERDA personnel, contractor 
personnel, vis i tors  and serv ices ,  and is separated as follows: 

Spsce --- --- Function --- 
. . .  ~ o s b ~ '  Space for  a receptionist and/or  guard, 

. , . .  . . . . . seating for  approximately 10 vis i tors ,  and 
. .. . . . . . . . ' an:adjacent display a r e a  for models and 

,-. . ; photographs. 

~ d m & i s t r a t i o n  and . . Space for administrative functions to 
Technical Offices' . .  , . .  support plant operations; and space for  

ERDA and contractor personnel, account- 
. . 

.a  : 

. . ing, finance, health-physics, . . . . .  . . ..,: safety, inventory control', engineering, 
: .  'central fi lesltechnical l ib rary  and repro-  

duction, and conference room. Movable . . 

office psrti t ions based on a 4 '  x .6' modular 
layout a r e  used in this a r ea .  

Presentation and 
Conference Room 

Space to  sea t  50 persons using movable 
seating. It is used.for audiovisual pro-  
grams that introduce and explain the WIPP 
and related subjects,  for  instructional and 
educational purposes,  br ief ings and facil- 
i tylcontractor meetings, It includes a 
projection room with a r ea r - sc reen  p ro -  
jector,  16-mm projector ,  audio system 
arid control desk. A conference room is  
adjacent t o  the presentation room. 

~e~roduct ion/TyIa i l /  . L Space for facility reproduction equipment 
-' Storage Rooms 
.. - 

and for handling incoming/outgoing cor -  
respondence a s  well a s  s torage space for 

. . . . 
, . :. . . . supplies and extra  tables and cha i rs  for 

, , .  . the presentation room. 
. . 



Spnce ---- --- --- - - --- Function - - - - - - - -  , , -- 
Toilets Men's and women's tczilets with fixtures 

for  the physically handicapped ncar  the 
receptioaist/presentation a r e a ,  Additional 
men ' s  and women's toilets a r e  near  the 
cafeteria/reproduction a r e a  but do not 
contain provisions for  the physically 
handicapped, Janitors1 ctogets a r e  pro-  
vided at each se t  of toilets.  

Cafeter ia  

Electr ical  and Mechanical 
Equipment Rooms 

Dining: Seating space for 150 persons,  a 
condiment island with water dispenser 
and a vending-machine sreR. 

Serving! Two serving lines and a. cashier ' s  
station. 

Food preparation: Spsce for s ~ n d w i c h l  
salad prepsrations,  hot foodlsoup, walk- 
in re f r igera tor ,  walk-in freeper ,  dish- 
wasklbng, pvL /pa11 was11, 

Dry storage rooms,  o f f i ~ e ,  toilet and 
locker  a r e a  and can wash. 

Space for e lectr ical  panels, telephone 
boards,  HVAC equipment, and all 
~lniecellaileaus machnnic@l cquipmont. 

This a r e a  is the c ~ n t e r  of securi ty  activities, and i s  the main and 
oaly entrance t o  Area B for  a l l  pedestrian, r a i l  and roadway traffic: 

Space ----- -- P'UnCeLon -- 
Security Center In~. ludes an a r e a  with seating for personnel 

waiting for clearance to  Area B .  The 
security recepliotlist a r e a  provides counter 
space on two s ides .  The security recep-  
tionist issues loop badges to vis i tors .  Loop 
badges fur regular  s i te  employees are 
obtained f rom the badge rack  located in the 
Area B cor r idor .  Included in the security 
center  i s  the Area B entrance cor r idor  
with loop-badge portals a t  each end with 
a remote-control booth between the recep-  
tionist and badge rack .  The remote-con- 
t ro l  booth allows personnel access  to  Area 
B after normal  working hours .  The gate 
control room provides space for  a gate- 
control guard, remote TV displays, and 
controls to  operate the vehicle and ra i l -  



.;, < .  :: spic'e'. : . . . . . .  . . -- -- - ---- - - --- - - Function 
, . .  . ,  . . - ,  
3 .  . .  .: : :' , 

~ e c u r c t i  center  (cdnt).:. .way . . ,gates. Offices for badge, .photographs, 
. . - .  - .. ... the  Chief of Security, security'personnel, 

records and files a r e  included as are ' : "  
si$Arate men's &d'wo&ii)s toilets. 

.. , . A .  

Fire /  Dispensary . . ;  s ~ & c &  for a 750-gpm' bu&per, B -security 
veh'icle, a paramedic. vat, 'hose-drying 

. . :" . . , ,  . racks,  the fire inspector's' office, and a 
. . d'ispensary with treat&eit &id examination 

room. Men's and women's toilets a r e  near 
. .,. : .. : . '  

the'fire/firstlaid. room'; - 
: . . .  !.. :. 

. . ... ! '  . . . . . .  Operations ~on t ' ro l  ~ r e a  - - . . 
- - ----- , :  - . .: 
,. * . , .  

. . . .  
This area  is the central monitoringpoint for all activities in th-S .-: 

. - . . facility: 
j.:, ' 

. . 

. . Fuhc io7fl" , . . Space ----- ---.--- .. 4 ;: ' , :- , . . . . . , .  . . . .  " .  . . . .  -- 
cent& Monitor and " Houses the HYAC syst.e.m. monitors, 
~ o n t r h l  Room process system monitors , . .a larm system 

with display boards and a cent-ral pro- 
cessing unit in one portion.; The remain- 
ing :area conta.ins security system moni- 
tors ,  display boards and a small  computer 

- (see Sec. 4.2.5 for system description). 
!&~. . ( .'< - :. . -. . 1.. . . .  

Computer Room space for business and ,scientific computer 
. . system including control console (see 

Sec: 4.2.6 for  system.d.escription). Raised 
. . floors for cooling plenums and cable 

. . . .  rGuting a r e  provided, . ., . . 
. . . . . - 

~ e d h a n i c a l  Equipment space for  normal and emergency mechan- 
Room ca.1. a n d  electrical cquip~neril aqd the ' . 

uninterruptible electrical power supply 
sqstem (UPS) for the .operations .control 
a rea .  . . . . .  . 

Laboratory Instrument ~rlaintenance and calibration. . .  

3 . 1 . 1  ARCHITECTURAL 
. , . .  I . . ::; ' - '  

' I  . . . . . , , , .  _ I*. 

. . . . .  . . .  
Functional- ~ e ~ u i i ' e r n e n t s .  Space requirenients iur 'lhe Adrninlstration --~ ,.- - 

facility a r e  in accordance with the following: 



Area 

Administrat i~n 
Vestibv$e/Lobby 
ERDA Offices 
W I P P  Offices 
Sandia Offices 
Cafeteriq 
Reproduct ion 
Persorinel 
Finance Acc~ppting 
Engineering 
Electrical/Mechanical 
Health-Physics 
Safety 
( l ~ n t r a l  Files Tech 

Library 
Invent ~ r y  Control, 
Conferqnce R.oom No. Z 
C~nference Room NQ, 2 
Theater 
Storage 
Mail Room 
Toilets /.lapitor Closet 
Corridors 

Seeur jty Operations 
V esfibules 
Waiting 
Corridor "B" 
Hall 
Toilets 
Offices 

Operations Control 
TuileLs/ Jwlitor Clnsat 
Fi re /  Dispensary 
Laboratory 
Central Monitor 
Computer Room 
Corrldar 

Area 
(84 ft) 
m-- 

Mi? imun Overhead 
Clearance Occupant 

(ft ) 
-P-?-rCTp---- 

Load * 
T V ' T - r v -  

Building Materials . A summary of building materials i s  c~rltaincd in 
1 

Sectio.3 4 .14 .  ? 

- 



3 ..I. 2 STRUCTURAL 

Ad:ministration/Security Operations, This a r e a  of the building i s  designed ----- -- 
for  . . the, Category 111 classification. The s t ructural  framing i s  a system of s t ructural-  

s tee l  purlins,  beams,  columns and joists supporting a metal-roof deck and p re -  

fabricated metal  wall panels. The floor is a concrete slab on grade. Fo.mdations 

a r e  individual column and continuons -wall spread footings. 

. -------- Operations Control. This section of the building is designed for the 

Category I classification. The s t ructural  framing i s  typically a poured-in-place 

reinforced concrete system. The roof i s  a concrete s lab supported on concrete 

columns and concrete walls,  The floor i s  typically a concrete slab on grade. 

Foundations a r e  individual column and continuous-wall spread footings. 

3 . 1 . 3  MECHANICAL 

3 . 1 . 3 . 1  Plumbing -- 

Domestic Water System, The estimated cold-water demand for this facility 

i s  -110 gpm. A connection to  the domestic water main is prwided  a s  shown on 

Drawing 94534-C1. Domestic hot water for the facility i s  provided by so lar  

collectors in conjunction with building heating system (see Drawing 94543-M2). 

Soil, Waste and Vent System. A standsrd soil ,  waste and vent system . ----- -- 
s e r v e s  the building toilet room and janitor 's  closet, and is used for  other normal  

serv ices  

Compressed A i r .  Compressed a i r  i s  piped to the laboratory a r e a  and the ------- 
mechanical equipment roam. The compressor  system is  located in the mechanical 

equipment room. 

3.1.3.2 HVAC System 

Administrative Areas ,  The interior zones a r e  served by a medium-pressure,  - ------- 
variable-volume (VAV), variable-temperature system; whereas the perimeter  zones 

have a constant-volume, varlable-temperature system. Zoning i s  by means of 

compensating electronic/pneumatic controls.  Heat-recovery-type lighting fixtures 

a r e  used. The perimeter  system operates on recirculated a i r  only and can operate 

independently in the full bypass mode for stand'sy heating in off hours .  The basic  

system is  shown on Drawing' 94543-MI. 

Cafeter ia .  This a r e a  is served by an HVAC sys tem with economy cycle --- 
capability and heat pipes to recover  exhaust a i r  heat,  The system can be  operated 

in the full recirculation o r  shutdown mode during off hours .  Air p re s su re  in the 

a r e a  i s  maintained slightly positive with respect  t o  the food preparation a r e a  during 

normal  operations, with -10 percent of the a i r  flow into the food preparation a r e a .  



Food Preparation Area. This area  is  served by a 100-percent f resh-a i r  - - - - - - - - - - -- - - - - 
system'using heat pipes to  recover heat from the hood exhaust, plus an auxiliary, 

heating coil and air washer cooling. A l l  a i r  is exhausted throagh fume hoods, and 

the a r e a  pressure  is  maintained negative with respect to the cafeteria during normal 

operations by a static pressure coztroller,  The system can be operated in the full 

recirculation o r  shutdown mode during off hoars. 

Computer and Monitor Control Rooms. These areas  have freestanding fan/ - - - - - - - - - - - - - - - - - - - - 
coil units to  ~up? ly  cold a i r  to the below-floor plenum that is ducted into the bottom 

of each electronic rack and compxter module, Air is exhausted out the top of the 

abo-~e-the-ceiling return a i r  system. The room itself is served by an economy- 

cycle-equipped multizone HVAC unit, Refrigeration i s  supplied 'by an independent 

air-cooled refrigeration unit mounted within the hardened structure,  

Labs. This a rea  is  served by the multizoae system from the computer/ 

co:~trol rooms area.  

Security and Dispensary. These areas  a r e  served by an independent ----.--------- 

economy- cycle -equipped HVAC multizo.1e ~ . n i t .  

3 .1 .4  ELECTRICAL 

The Administration facility electrical system is described in Section 4 . 2  

and on Urawings Y 4 5 4 3 - ~ 1  anti -&2.  'l'lie faclli~y'electrical loads a r e  descr ibed In 

Table 11.4-2-1-1 and Addendum E.  The electrical loads a r e  classified a s  both 

normal and vital (in Table II,4-2-1- 1). 



.. . ' 3 . 2  MANIMATERIALS BUILDING 
: . . . .  . . ,$ .  .. .' . . .  . . 

. . 

:. The Man/Materials building showi.1 in Drawings 94542 provides facilities for  
. . .. 

s i te  involved in developing the mine a r e a  and in storing waste mater ia l  - .  . . 

in the RH and TRU underground facilities. The building is divided into major  

a r e a s  described a s  ,follows: 
:... . , 

* .  

' A,rea . . ------------- r. ---- 
LoSby..and Offices ' . 

.. ' . .I  . , . . 

. . . .  . . . 
. . . . . .  , . . . . 

. :  . 
. . . , 

Change Rooms 

Mine Support Area  

Function - -- - 
Space for a receptionistlguard station 
to  zontrol entry t o  the r e s t  of the building. 
The office a r e a  i s  large enough t o  accom- 
modale the mine superintendent, a s e c r e -  

' t a ry  and a protective clothing issue room 
located near  the entrance to  the change 
rooms.  Janitor closets a r e  located next 
to  this a r e a  to  provide for frequent clean- 
up 3f the miners f  waiting a rea .  

Men's Change R o ~ m :  Space for  150 miners  
and waste s torage handlers.  ,Elevated 
hanging baskets a r e  used for  pei-sonal 
clothing and miscellanea-JS storage,  A 
gang sh'ower with a capacity for '  18 persons 
with an adjacent drying room, toilet 
facilities and two low-profile sinks t o  
clean work shoes /boots i s  provided. 

Women's Change Room: Space for 15 
persons.  Elevaled hanglng baskets a r e  
used for personal clothing and miscel-  
laneous s torage.  Personal  showers and 
drying rooms,  toilet facilities and a low- 
profrle slnk t o  clean work shoeslboots 
a r e  a l so  provided, (NOTE: The clothes 
changing a r e a  does not have suspended 
ceilings due to  the hanging baskets .  ) 

Visitorsf Change Room: Space for  seven 
visitors;  and lozkable personal 'clothes 
changing r o ~ m s ,  one toilet, one s.hower/ 
drying a rea ,  and a low-profile sink t o  
clean shoes/boots ,  

Space for  f o ~ r  mine shift supervisors  and 
four mining engineers.  Space a l so  for  the 
f i rs t -aid room that houses f i rs t -aid supplies. 
A mine rescue  equipment ro3m for s tor ing 
required mine-rescue equipment i s  located 
next to  the first-aid room. 



Area ------ ------ --- Function 
----I -WT- -----."-- 

Mine Support Area (cont) The lamp room p r o ~ i d e s  walk-through 
aisles  and shelving for 200 explosion- 
proof, Jamp-battery-recharging stations. 
The adjacent lamp-repair room provides 
spsce for one repsirman and a built-in 
work counter. 

Personnel moving ipto or  out of the mine 
pass through the waiting area ,  which pro- 
vides bench seating for '50 miners and 
waste-storage handlers. A "brass board" 
with 500 pegs to keep Crack of mine per- 
sonnel is located 92 a wall near the lamp 
roQm, Three loop-badge stations a r e  
located next t~ the door Zeadii~g t o  the 
man/lllaterials cage- l~+d  ieg areas. 

Houses the water heatiqg and coding 
qquipment aqd the electrical d jstribution 
paxiels f u r  Itit: b u l ~ c l i i ~ g ,  

3 . 2 . 1  ARCHITECTURAL 

. . 
Functional Space Requirements. Space requirements a r e  in a c c ~ r d s n c e  . , ' .  . . .  . . . . .  v 

with the fellawing: 

Room 
Descriptioil -------- 
Lobby 
Offices 
Men's Change Rool1.1 
Women1 s Change Room 
Visitor I s  Change R o a n  
Shift Supervisor's Room 
Engineer1 s Room 
Fiz-b: b-Aid Ruu111 
Mine Rescuc Equipment 

Room 
Lamp R o ~ m  
Lamp Repsir Room 
Waiting Area 
Mechanical/Electrical 

Room 
Corridors 
Vestibules 

Area 
(sq f t)  --- -- 

Occupant 
Load - -- 7- - 

1 
3 

5 0 
5 
.. 
4 
4 
4 



~ u i l d i n g  Materials . . A summary  of building mater ia l s  i s  ,contained in - - -- - -- - -- - . . .. . . ( , . .  . .' . ... . . . . 
Section 4.14. . . .  

. . .  . .. . . 

3.2.2 STRUCTURAL 

The building i s  designed foz the Category I11 classificatio.~ . The str.uctura1 

framing i s  a system of structural. s tee l  p r l i n s ,  beams,  columns and g i r t s  sup- 

porting a metal-roof deck and metal  walls. Standard prefabricated s t ructural  

components a r e  used. The floor i s  a concrete s lab on grade. Fo~nda t io .1~  a r e  

individual column and continuous -wall spread footings. 

3 . 2 ; 3  MECHANICAL 

3 . 2 . 3 . 1  - Plumbing 

Domestic Water System. The estimated cold-water demand is-100 gpm. A ----- 
connection to  the domestic water main i s  provided as shown on Drawing 04534-C1. 

Domestic hot water for the facility i s  provided by so lar  collectors in conjunction 

with the building heating system. 

Soil, Waste and Vent System, A standard soil, waste and vent system - --- -- 
se rves  the building toilet room, janitor 's  closet,  and i s  used for other normal 

serv ices ,  

Compressed Air ,  Compressed a i r  is piped t o  work stations in the lamp ---- 
room and to  severa l  places in the mechanical equipment room. The compressor  

is located in the mechanical equipment room. 

3 .2 .3 .2  -- HVAC System- -The HVAC system for the M a n l ~ a t e r i a l s  building 

i s  an economy-cycle-equipped commercial multizone r o ~ f  top unit. Cooling i s  by 

a i r  washer.  Heating is provided by resis tance heating elements.  One-hundred 

percent f resh a i r  i s  used for building ventilation because most space i s  devoted to 

locker and change rooms.  F re sh  a i r  i s  tempered 'by a heat recovery system in the 

exhaust a i r .  This system is based on the TRACE computer resul ts  a s  described in 

the HVAC Energy Study, Addendum F. Solar a s s i s t  fo r  space heating and domestic 

hot water may be justified for this building. Analysis of these i tems has not been 

performed, but favorable life cycle cost analysis resu l t s  have been predicted from 

s imi la r  analyses on,  other W I P P  buildings. 



The Man/  Materials building electrical system is described in Section 4 . 2  

and  Drawing 94542-El. The facility electrical loads a r e  listed in Table 11.4-2-1-1 

and  Addendum E, 



-. , 

3.3  MAN AND MATERIALS SHAFT AND CONVEYANCES 
. .  . . . . 

' This  ~haft,corine'cts the surface with both underground levels and i s  used t o  

move men and mater ials ,  r ' emwe  'mined sal t ,  arid supply f resh  a i r .  Its s ize  was . 

dictated by the amount of. sal t  to  be'i-emoved, the s i ze  of equipment t o  be lowered 

underground,. and the fresh-air  requirements 'for the underground levels.  The 

shaft conveyances .and hoists were determined by the f i r s t  two of these considerations. 

This facility will be  constructed. ear ly in t h t  schedule t o  allow for underground 

development .. . . 
. . .  

The 23-ft diameter ,  2867-ft deep circular  shaft. (see Drawing 94571-A1) i s  

lined .with concrete from the surface t o  and including the f i r s t 1 5  ft of the Salado 

formation. A water r ing is provided at this -level, and the shaft is unlined the r e s t  

of i ts  length. A 130.-fl extension below the RH level is required for the skip-loading 

pocket. 

Water Collection -- System, Seepage into the shaft through the concrete lining 

is collected by the water ring, piped to a pump station located .-70 ft below, then 

pumped to the surface. A smal l  sump s t  the' bottom of the shaft collects any water  

that enters  the shaft below the water ring. This liquid i s  t ransferred to a tank 

that is hoisted to  the surface and emptied into the liquid radwaste treatment system. 

Headframe,  This is a Category I11 s t ructure s imi la r  to  those used at 

operating mines  having comparable production ra tes  and equipment,.,,handling 

requirements.  It i s  shown on Drawing 9457 1 -A2. 

Shaft Stations. The identical TRU- and RH- level stations (see Drawing -- 
94571-A3) a r e  sized to allow a ~ - s t a t i o : ~  asseinbly ol the continuous mining machines 

and thus the ear l ies t  possible use of this more  efficient equipment, 

Skip-Loading Pocket. The skip-loading pocket is located -80 ft below the ---- - -> - -/ 
R.H level.  Two adjoining measuring pockets that a r e  filled by the main pocket 

overhead allow quick skip-loading without overfilling. A minus 20 percent incline 

t from the RH level down to  the shaft bottom provides access  for a front-end loader 

that cleans up any spillage. A wall separates  the cage and skip compartments to  

confine spillage to the skip compartment. The loading facility i s  shown on Drawing 

94571-A4. 



3 . 3 . 2  SHAFT CONVEYANCES 

A conventional balanced hoisting sys tem using two skips (see !hawing 

94571-MI) provides the 2000 tonlshift  production hoist capscity required to  c o n - .  

plete the initial underground development by early 1983. The serv ice  hoist and cage 
. . 

a r e  near ly  identical t o  those used for the TRU shaft aqd a r e  showq on Drawings 

94571-M2 through -M4. Similarity in s i z e  an4 payload requirements  allowed this 

standardization. Rigid guides a r e  used for each sys tem since access  for mainte- 

nance is not a proSlem. The hoists have the following features;  

Service -- ' Production 
77-7- 

Hoist Type Single Drum (Divided) Double Drum 
Nct hoist oapaoity (tons) 12 .5  13  
Hoist rope diameter  (in. ) 2 2 
Hoist rope safety factor 4 .6  5 
Drum diameter  ( in , )  160 160 
Drum face width (in. ) 07 174 
Motor horsepower 500 904 



. . . .  
\ .  

> .  

3 . 4  MANIMATERIALS HOISTHOUSE FACILITY 
. . .  . . 

The ManIMaterials Hoisthouse facility shown in Drawings 94548 houses 

equipment to  provide'services t o  the man./materials shaft.' Hoists for the manned 

cage and two sa l t  skips a r e  the major  equipment i tems housed in the building. 

Space is ., provided,for . the two hoists and_ thei.r motors , ,  electrical, power suppljes, 
. . . . .  . . . .  . .  . : : , ' I  !.. .-,, . . . . .  

operator,cabs, ;p:rt:s_st%,age and associat,ed, . . equip,ment . . . ! .  , A . 25 . . -ton . bridge crane 

spanning the width of,the building i s  used to install, maintain,. and rem0v.e equip- 
. . .  , . . 

ment.  Roll-up doors a r e  at both ends of the building for equipment access .  An 
. . . .  .)... i ! ... . . .  , ' ' { , . ?  ., 

office,.'tdilet, and kinill''parts'ktorag& a r e a  i s  A secured ~ o r t a l  in the 
. . . . .  i,: . + ' .  . 

office ire& servkb as 'the main entrarkc' ac&ss control to  the facility. 
. :, .., p . , ,*i  ' " '" . *.. : I . . . . . . I . .  

. . . . . . 

3.4 .1  ARCHITECTURAL 

Functional Space Requirements. Space requirements for the ~ a n / ~ a t e r i a l s  ---- 
Hoisthouse fa,ci.lity a r e  in accordance with the following: 

. . ,  < . l , , . .  . . .  r ,  . . . . 
. . ' . :  

. . . . . .  . ~., . . . .  ! . ,!'! . . . . . . .  . . . .  Minimum Overhead . . . 
Room ~ r e a .  Clearance Occupant 
Description ------ (sq f t )  (ft) : --------- Load - 
~ a n / M a t e r i a l s  Hoisting 

Room 4500 3 2 2 
Office 192 10 - 
Toilet 4 8 8 - 

, Security/ T.,ohby 80 10 - 
Corridor  6 4 - - 

Building Mater ials ,  A summary of building mater ials  i s  contained in 

Section 4.14, 

3 .4.2 STRUCTURAL 

The building is designed for the Category 111 classification. The s t ructural  

il-aniir~g is a system of s t ructural  s teel  purllns,  beams,  columns and gir ts  sup- 

porting a metal-roof deck and metal siding. The floor i s  a concrete s lab on grade. 

Foundations a r e  individual column and continuous-wall spread footings. Separate 

concrete foundations bearing directly on the soi l  a r e  provided for each of the two 

hoists ,  



3 . 4 . 3  MECHANICAL 

3 .4 .3 .1  Plumbing ------ . , 

Domestic Water System. The estimated cold-water demand is -40 gpm, ---- 
Domestic hot water for the facility is provided by an electric instantane~ug water 

heater. 

Soil, Waste and Vent S y ~ t e m  , A standard soil, waste and vent system -- 
serves  the toilet room, janitor's closet, and is used for other normal services.  

Grease interceptor floor drains a r e  located, where required, .in the hoist areas .  

3 . 4 . 3 . 2  HVAC System- -The building is heated by the hoist motors and ---------. 

electric spot heaters. A i r  flow is  by natural circulation. Coding is not provided 

in the hoist area .  The hoist control room i s  heated and c ~ o l s d  by 8 small heat 

3 . 4 . 4  ELECTRICAL 

The ManlMaterials Hoisthouse facility electrical systerp is described in 

Section 4 . 2  and on Drawing 9454'7-El, The facility electrical loads a r e  described 

in Table II,4-2-1-1 and Addendum &, 



. . .  . . 

. . . . . . . .  . . . . .  .. ' . . . .  . . . . . .  3.5, RH AND TRU HOIST,HOUSE. FACILITY 

.- . .... . . . . . . . . ' :  . , 
' .  

The R H ~  and TRU. Hoisthouse . . .  .facility shown in Drawing 9454,7781 is a below- . . -  
. . . . .  

. . . . .  grade s t ructure . , that hou,ses hoist' equipment fo r  the RH and: TRU waste . . shafts.  

Access to,the,.hoisting a reas  i s  controlled at ,grade level.  ., The below-grade a r e a  ,.. 
. . .  . . 

provides space for the two separate  hoisting rooms and a common office/toilet a r e a .  

The RH and TRU hoisting rooms each provides space for the h o i s t ,  elect.rical power, 

supplies, operators '  cab and associated equipment. Each a r e a  has a removable 
' . .  

roof panel above the drum of sufficient s ize  to  install, maintenance for  and 

remove 'the. dbum and: other 'hoist  ecjiiipment , ' A tunnel c'onnects the (hoist ro.5m. to  

the lower .sheave rooin of the' corresponding RH:or' TRU facility'and provides ade- 

quate space for cable guides, visual inspection, and preventive maintenance of the 

cable,  . . . . . . . .  . . . . .  . .  . . ! .  . . . . .  . . . .  . 8 

. . .  - . . .  

. . . . .  . . .  . . . .  . . , . . . . .  , , .  . " . . . ' 
?.. _ ,  . , > .  

3 .5 .  1 ARCHITEC.T,.U,RAL, . . .  , ,,., , ,  ,. , , . , , ?. . , . . . . . . . <  

Functional Space Requirements, Space requirements for the RH and TRU ' * - 
Hoisthouse . ,, facili@:,are in ! .  .ac.c,ordance . with the following: , . . 

. . . .  . . .  
," 

. . . .  . . . . . . . . . :  . . . . .  . . . .  . . . ,  . . 
b .  . . 

Minimum Overhead ' 

,* . : . ~ o a m . '  . :;'. : ... Area Clearance ' . Occ'upa'nt : 

Descr ip t ion ,  , . . .  . . . . . . .  (ft) . . . -  .. Load . . .  . . , . ,  . . , . - - - - - , . ( s q f t )  ----- - 

. . . . 
Upper. Level . . 

, . 
. . 

Entry 256 i n  - . . 
Stairway 13 2 - t . - . 
Storage 9 6 10  - 

. < : . .  . I 
. - 

Lower Level ----- . . . . 

R.H Hoisting Room 2400 2 2 1 
TRU Hoisting Room 2 680 2 2 1 
Office 9 6 10  - 
Toilet 64 8 , . 
~ d r r ~ d o r  192' 10 - 

7 .  
'. . , ', ' .. . , 

,Stairway . , 132 , -  . -  , " - 
Janitor Closet 16 8 - 

Building Materials , A summary  of building mater ials  i s  contained in 

Sect inn 4 .14 .  



3 .5 .2  STRUCTURAL 

The building is a below-ground structure with the roof level located apgrox- 

imately at the finished grade level. The structural framing is a poured-in-place 

reinforced concrete beam gnd slab system supported on exterior concrete walls, 

The floor i s  a concrete slab on grade. Building foupdations a r e  continuous-waU 

spread footings with separate concrete founqations for each of tpe two hoists. 

3 , s -  3 MECHANICAL 

3 .5 .3 .1  Plumbing ------ 

Domestic Water System. The estimated cold-water demand is -40 gpm: ------------ 
Domestic hot water for the facility i s  provided by an electriq instaptaneous water 

heater.  

Soil, Waste and Vent Sys teq ,  A standard soil, waste and vent s y s t e q  
- - C y - - - - -  . ,. 

serves  the building t ~ i l e t  room, janitor's closet, and i s  used for other normal 

services.  Grease-interceptor floor drgins a r e  locqted, where required, ip itbe 

hoist a r e a s ,  

3.5.2.2 HVAC System7 -Drawing 94547-M1 shows the building HVAC f l ~ w  ------- 
diagram, Both of the holm rooms are connected thrvugh cable tu~ l~ le l s  tu  t l lai~ 

respective waste handling facilities. The building's head-frames a r e  the low 

pressure  sinks of their ventilation s y s t e p s .  Pa r t  of the h~ i s thouse  ventilation a i r  

always flows from the hoistpouse to  the heaa-frames, Most ~en t i~c t t iu r~  a i r  vnterir~g 

the hoisthouse rooms removes heat from the hoist m ~ t o r s  and controlq, then ey- 

hausts to the outside, An enclosed cab i$ provided for the operator of each hoist 

and is  served by a small  heat pxmp. 

Tklq orfice area and reatroorn have an independent supply and ex-  

haust system that uses evaporative coqling and heat pipe. 

3,5.4 ELECTRICAL 

The TRU-RH Hoisthouse facility electrical system is  described in Section 

4 . 2  and Drawing 94547-El, The facility r?lectri.cal loads a r e  described in Table 

11.4-2-1-1 and Addendum E.  



. . .  . . . .  . . .  . .b I , ., . j . , , . :  " .  . . . . .  . , ' , ! , .>! .' . , . . . . .  . , . .  8 .  

Two exhaust ventilation paths a r e  required t o  separate-$he stor-age . . . . . .  and -:. , . . . .  . .... . . . .  

construction exhaust a i r s t reams.  Neither the RH nor TRU shaft was used since 

the la rge  airflows would require  extensive modifications t o  the surface facilities, 

and since the noncontaminated construction exhaust a i r  would then be passed through 

a potentially co~ tamina ted  a r e a ,  Therefore,  two additional shafts for exhaust a i r  

a r e  provided. 

3 . 6 . 1  TR.U-RH VENTILATION SHAFT 

. The 14-ft-diameter,  2737-ft-deep circular  shaft (see Drawing 94573 -A1) 

connects the underground levels with the Mine Storage Fi l ter  building. A concrete 

l iner  extends from the surface t o  and including the f i r s t  15 ft of the Salado form- 

ation. 

No water handling system is  necessary since the airflow velocity within the 

shaft i s  high enough to  evaporate the smal l  amount of seepage. Obstructions and 

protrusions have been minimized t o  facilitate decontamination, Unauthorized and/ 

o r  accidental personnel entry through the two shaft stations i s  prevented by chain- 

link fencing (see Drawing 94573 -A2). 

A cage and shaft s e t s  with rigid guides provide ear ly undergro.und access  

for  conducting in-situ rock mechanics experiments. Two drifts -5 ft by 8 ft in 

c ross .  section by 100 ft long a r e  driven off the shaft on both storage horizons t o  

allow monitoring the deformation of openings and collecting samples  for  laboratory 

tes t s .  Before the shaft i s  used for exhaust purposes,  the cage and shaft equipment 

will be remofed and subsequently installed in the construction ventilation shaft to 

function as part  of the mine emergency-escape sys tem,  

3 .6 .2  CONSTRUCTION VENTILATION SHAFT 

This shaft i s  identical to  the TRU-RH ventilation shaft 'except for  the emer -  

gency-escape sys tem (see Drawings 94574-A1 and -A2), The uncontaminated a i r  

exhausted through this shaft by fans installed a t  the shaft col lar  (see Drawing 

94572-M2) i s  re leased without any filtering. Because it connects the surface with 

both underground levels and cannot be contaminated, the shaft houses the mine 

emergency-escape system (see Drawings 94572-A3 and -A4 and Section 4 .5) .  



Early completion of the shaft is required so that a connection with the man 

and materials  shaft can be made or? each level to obtain adequate ventilation for  

mining operations. This requirement will be satisfied within the constraint of 

limiting the number of shaft -sinking crew@. 



''' '3 :7 MINE STORAGE FILTER BUILDING 
. . . . 

, .  . .  
. . 

The Mine Storage F i l te r  building, shown in Drawings 94550, i s  a two-level, 

tornado-missile-hardened s tructure that homes  the ventilation equipment required 

to  move and f i l ter  230,000 cfm a i r  f rom the high- and low-level waste &rage 
. . .. . 

horizons of the mine. Mine exhaust a i r  is discharged from the building through 

a 98-ft s tack,  

The building prdGihes four equal-sized filter banks to  fi l ter s torage exhaust 

a i r ,  There a r e  two banks of fi l ters on each floor,  one on each side .of the building's 

central  cor r idor .  The central  corr idor  provides space for  fi l ter bank access  a i r  
. . 

locks, with fi l ter s torage o;l: the lower 1eyel:and washing fac i lc ies ,  a smal l  office, 
... , 7 .  . 

toilet and shower on the upper level,  ~ i l t ~ r s  and miscellaneous eqliipment a r e  . . _  , . :  . .  . . . .. ,:, ' . , . . .. . 

raised and lowered f r o k ' o n e  level t o  the next with a 112-ton moLlorail hoist. 
:.- : 
.. . '. ! . . .  

Each of the four;.filter rooms is arranged s imilar ly,  ... Air from the mine 
,..: , . 

enters  the room through.a'.back draft damper,  passes  through a spark-ar res tor -  
- . .  ' .  

type prefil ter,  a medium-efficiency fil ter,  and ,finally, three s tages of HEPA 
. . 

f i l t e rs ,  Air is '  exhaiisted-from kach*'i%bm by i t s t i c  pre~sur&'-contkolled vortex 
. .. 

dampered fan that discharges through a tornado damper t o  the building' stack. .The 

tornado damper *p.ro$ect,s the inte,grity of the .HEPA. f i l ters  in t h e  event of .a tornado. 
. . .  

Occupied p u t s  of this building a r e  ventilated by a i r  drawn from the outside 

and discharged through the common stack,  Entering a i r  i s  tempered 'by heat r e -  

covery from the discharge a i r  and i s  isolated from the mine a i r  by HEPA fi l ters  ' 
. 

and 'baclcdraft . . dampers ,  . . . . 

~ u n c t i o n a l  spat k Reqdirerxients , Space requirements for the Mine Storage 

F i l te r  building a r e  in accordspce with the following: ' 

Minimum Overh cad  
Area c learance  

Room Description .- 

Up?er Level 
. . . .  : , ' 

. . 
. . . I . ,  

Fi l te r  .Room . ; , .9 . . 

Air Intake Area (2) 1025 ea  8-112 
~ i l t e r  'Area (2:) ' 1353 ea  8- 1 12 
Fan Area (2) 820 ea  8- 112 



R o ~ m  Description -- - - - - -. 
Upper Level 
-------7 

Air Lozk (2) 
Prefilter Wash Rogm 
Office 

Stack 
Open Floor Space 
Vestibule 

Lower Level 

Filter Room 
Air Intalcc 4 r e a  (2) 
Filter Area (2) 
Fan Area (2) 

Minimum Overhead 
Clearance 

T , ,  
(ft) , - -.%---.m- 

Air Lock (2) 416 ea 8-112 
P r e f i l t ~ r  $tnraps 83 2 8- I. I? 
Vestibule 47 6 8 - 1 1 2  
Stack 349 8- 1 I? 

(NOTE: This building is n o r m ~ l l y  unocc~pied eqcept f ~ r  filter a ~ d  f;yl 

maintenance aqd testing. ) 

Bui ld inpa t e r i a l s  , A summary of building viqtaq jals is contained in - -  ---- 
Section 4.14, 

3.7.! 2 STRUCTURAL 

The building 1s designed for the Category I classification. The s;tructural 

framing is  a poured-in-place reinforced c o x r e t e  beam and slgb f l o ~ p ,  and the 

roof system is supported 0.1 interior concrete columns and exterior concrete yrallg, 

The lower floor is a concrete slab 02 grade, Foundations a r e  ipdividual column and 

continuous -wall spread footings. 

3.7.3 MECHANICAL 

3.7.3.1 Plumbing 
-7 

Domestic Water System. The estimated cold-water demand is -35 gpm. 

A connection to the domestic water main is provided gs shown iq Draying 94534-CI. 

Domestic hot water? for the facility is provided by electric water heaters gnd storage 

tank, 



Soil, Waste - and Vent System. A standard soil ,  waste and vent system 

se rves  the building toilet.room, janitor 's  closet,  and. is used for other normal  

services:  i 

.( 

~ o m ~ r e s s e d  Air. compressed a i r  is piped to  work stations. 

Special Services.  Floor drains in waste handling a r e a s  c a r r y  radioactive 

liquids to  the radwaste system. 
. . 

3 .  7.,3.2 HVAC System- -Air passing through this building is at a relatively 

constant year-round temperature.  This  fact, in conjunction with the massive con- 
, . . . . .  : . . 

cre te  walls, resul ts  in a constant interior temperature.  Therefore,  supplemental 

comfort heating o r  cooling i s  nominal. The fil ter storage and cleaning a r e a  requi res  

. ventilati& conditioning. Air is drawn into the building through an intake in  the roof, 

i s  tempered by a hiat pipe and then flows through the fi l ter storage and cleaning 

a reas  into a mine fan room through a typical HEPA fi l ter  system. The mine exhaust 

fans provide the motive power for ai.r flow. Drawing 94550-M1 ahows the ventilation 

flow. 

. ,  . . .  . . . . 
. . , . 

3.7.4 ELECTRICAL 

The Mine Storage F i l t e r  building electrical system is described in Section 4; 2 

and ~ r a ? i , n ~  94550-El: The facility electr ical  loads a r e  described in Table 11.4-2- 1- 1 

and Addendum. E. ' As in other 'critical WTPP facilities, the electr ical  loads a r e  

classified a s  both normal and vital. The breakdown of the loads is included in 

Table 11.4-2-1-1. 



3.8 SUSPECT WASTE/ LAUNDRY BUILDING 

The Suspect w a s t e / ~ a u n d r ~  building, shown in Drawings 94551 provides space 

for a laundry to process protective clothing, and equipment tanks and controls to 

collect and process radwaste water for  recycle o r  discharge to the suspect waste 

pond. Refer to Section 4. 11 for a discussion of the radwaste system. 

The Laundry contains one each washer, extractor, dryer, ironing table, and 

sink. The liquid waste processing equipment is located in the suspect waste treatment 

room and includes the miscellaneous liquid waste tank, a detergent waste tank, monitor 

tanks, pumps and filters. The process demineralizers a r e  located i n  a separate morn 

adjacent to the main treatment room. 

. . 
An offlce exists for supervisory personnel and record storage. Toilet facilities 

and an electrical room for motor control centers and electrical distribution panels a r e  

also p r n v i d ~ d .  

3.8.1 ARCHITECTURAL 

Functional Space Requirements. Space requirements a r e  in accordance with 

the following: 

Minimuni Overhead 
Area Clearance 

Room Description (sq f t )  (ft) . . 

Laundry 1 1  52 - 
Offices (2) 176 10 , 

Toilet 48 8 
Hall 3 2 I (! 
Suspect Waste Treatment Room 3315 - 
I on Exchanger Room 24 0 - 

Occupant 
Load 

Building Materials. A summary of building materials is contained in 

Section 4. 14. 

3.8.2  STRUCTURAL 

The building is designed for the Category I classification, The structural 

framing i s  a poured-in-place reinforced concrete system, with a beam and slab roof 

system supported on concrete columns and concrete walls. Exterior walls a r e  con- 

crete. The floor is a reinforced concrete slab on grade. Foundations a r e  individual 

column and continuous-wall spread footings. Combined mat-type footings, bearing 



directly on the ground, a re  required in some areas. The process room-access entry 
. . 

i s  protected by a set  of two single-leaf, vertically mounted, hinged doors able to re-  . . . . 

sist  the tornado wind and negative pressure loads. 

3 . 8 . 3  MECHANICAL 
. . . . 

3 . 8 .  3.  1 Plumbing 

Domestic Water System. The estimated cold-water. demand is -33 gpm (does 

not include . . laundry). A connection to the domestic water main is  provided as  shown 

in Drawing 94534-C1. Domestic hot water for the facility is provided by solar  

collectors in conjunction with the  building heating system. 

Soil, Waste and Vent System. A standard soil, waste and vent system serves 

the building toilet room, janitor's closet, and is used for other normal services. 

Special Systems. Floor drains in waste handling areas  will collect liquids for 

t ransfer  to .the r a d w i ~ t c  ~ y - t  cm. 

3 . 8 .  3.2 HVAC System--The HVAC system for this building is as  described 

below and is  shown on Drawing 94551-MI. 

Suspect Waste Treatment Area. This area  receives a i r  from the building's 

central supply system (see last  paragraph this section) through a pressure-regulating 

damper that maintains the room pressure slightly below atmospheric pressure. Air 

i s  exhausted to the central exhaust system with a i r  supply based on 10 a i r  changes 

per hour. Supply and exhaust vents a r e  equipped with emergency shutoff and tornado 

dampers. 

Laundry. This area  receives a i r  from the central system through a pressure-  

regulating damper. Pressure  in this a rea  is maintained below that of the Suspect 

Waste treatment area. Air i.s exhausted into the central exhaust system with a i r  

supply based on 12 a i r  changes per  hour. Supply and exhaust vents a re  equipped with 

emergency shutoff and tornado dampers. 

Ion Exchanger Room. This area  receives a i r  from the central system through 

a pressure regulating damper. Air i s  exhausted into the central exhaust system. 

This area ' s  pressure is below that of the Suspect Waste treatment area. Air supply 

i s  based on 10 a i r  changes per  hour. The exhaust vent is equipped with emergency 

shutoff dampers. 



Office and Equipment Room. These rooms receive a i r  from the central 

system through a pressure  regulating damper that maintains pressure above that of 

surrounding areas. Air exhausts through door louvers into the surrounding areas,  

and a i r  supply is 'based on 8 .air changes per  hour. . Air supply vents a r e  equipped 
. . 

with emergency shutoff dampers.' 

~ ~ u i ~ m e n t  selection.' The supply a i r  handling unit includes:. washable metal 
, . 

mesh prefilters, one stage of roughing filters,  an a i r  washer, a heat recovery coil, 

an auxiliary heating coil, and 6 fan. The exhaust a i r  handling . . unit includes a metal 
. , 

mesh spark a r res to r  with water sprays and eliminators, one stage of roughing filters,  

two stages of HEPA filters,  and two fans, one a standby. ' A heat recovery coil is 

included in thc common discharge of the two exhaust fans. 

3.8.4 ELECTRICAL . . 

~ i s e  3uspect ~ a s t e / ~ a ~ n d r ~ .  building eleCtrical system is deocribed in 
Section 4. 2 and Drawing 94551. -~l .  The facility electri&il loads a r e  ddscribed in 

. 

. . Table 11.4-2- 1- 1 and ~ d d e n d ~ m  E. 
. , 

. . 



, . : 3.9 EMERGENCY POWER BUILDING , , 
.. .  . . . . . .  

.- 

The Emergency Power buiiding shown in Drawings 94546, house.~' the W I P P  

facility emergency power generators and the normal .and vital power 13.8-kV switch- 
.% " . 

gear. The building is a tornado-missile-hardened .structure made o f . ~ o ~ r e d - ' i n - ~ l a c e  

concrete, with all fenestrations protected to abort the penetration of tornado-borne 
. . .., *.: . . , . . 

missiles.  The 'buildihg is divide'd into'thc f n 1 , l ' o w i n ~ ' ~ a j o r ' a r ~ a a ' :  . ,  . , .  

Area Function 

Emergency Generator Room Space for three emergency diesel - 
generators and support equipment, 

; . . . . . .  . . . . . .  to include starting ai.r compre.ssors, 
. . . . . . .  
': . . . . . .  inlet ai; filtration system, fuel 'day 

. . . . .  , .-. . . .  _ . . .  . . tanks, .and .engine ele'ctrical systems . : , : . s ,  . :  . .  3 .  ( 

. ': 8 .  

. . . . . .  . .  i .  . . .  (with batteries). .. _: ' . . .  . , 

; .Switchgear. Rooms . .: . ' .  . - One. houses the normal power supply 
( 2  rooms, 13.8-kV) equipment and, the, other the vital power 

suppl'y equipment. The normal and 
vital switchgear rooms a r e  separated 
by a f i re  wall. 

Service and Control Areas Space for monitoring generator opera- 
tion and location of the local. control 

. . . .  . , . . . . . .  
p,anels. . Toilet and,office space a r e  

. . . . . . .  - .  
provided. 

. . . . .  - . . . .  . . . . . . _ . . . . .  l i  , . . . . . . .  
Support Equipnlent . . . .  

- .  Space for diesel generator support . .  
' . ..: '-2 . . .  , 

equipikent fdr engine cooling and ex- 
haust noise.muffling. . . . . 

Refer  to Section 4. 2. 1. 3 for a description of the standby power system. 

. % . . . . . .  . . . . .  . . 
3.9.1 ARCHITECTURAL ... 

. Functional Sp,ace Requirements.. Space requirements a r e  in accordance with 

the following: 

. . : . , .  - . . ' .  .Minimum Ovcrhcad . 

, .  Area , . _  . . . Clearance 
Area . . 

" ; (sq ft) (ft) 
. . . . . .  Office. " . . .  

' 96 10 
Toilet . .  . , . . . .  48 .. .;. . 8 
Control Room . . .  156 

. . . . . . .  
10 

HRII . . .  '. . . , 9 6  ' .  . 1 0' 
Emergency Feeder , - .  . . 

Breaker Room 1008 10 

Occupant 
Load 

(I)* 

* 
Part t ime 



Area 
v- 

Normal Feeder 
Breaker Room 

Diesel Generator 
Room 

Radiator and 
Exhaust Room 

Building Materials. 
6 . .  

Section 4. 14. 

Area 
(sq ft) - 

Minimum Overheqd 
Clearance Occypqnt 

(ft) Load - 

1512 - - 
A summary of building materials i s  contained in 

3.9.2 STRUCTURAL 

Thc building i~ deaigncd for  the Gatego~y 1 classification. The gtructul;.al 

framing is a poured-in-place reinforced concrete system, with #q beam-and-slab. . . .  

roof supported on a system of concrete columrl~ and concrete-bsa~ing wails, EX- 
te r ior  walls are.conqrete, The floor is a slab on grade, Foyndations a r e  individual 

column and c~ntinuous-wall spread footings. 

3. 9.3 MECHANICAL 

Plumbing 

Domestic Water System. The estimated cold-water demand is -26 g p ~ .  A 

connection to the domestic water main is shown on Drawing 94534-C1. Dorneqtic hot 

water for the facility is provided by an instantaneous electric water heater. 

Soil, Waste and Vent System. A standard soil, waste and veqt system serves 

the building toilet room, janitor's closet, and is used for other normal services. 

Grease  interceptor floor drains a r e  used to separate accidental spills of fuel and 

lubricating oils from water. 

Special Systems. Fuel oil lines, starting compressed ain lines, apd radiator - m . .,. . - - 2  . . . .,..., 
cooling water lines run in floor trenches. 

Compressed Air. Compressed a i r  is used to  s tar t  the diesel generators. 

This  building has two independent compressed-air systems. The f irs t  system has 

three individual skid-mounted electric-motor-driven a i r  c o m p r e s ~ ~ r - r e c e i v e r  units, 

with one skid-mounted battery-start gasoline-en~ine-powered a i r  compressor that 

backs up the electric-powered compressqrs. The second system is for  house a i r  

and i s  a modest duplex compressor mounted on the receiver. 



. . .  . . . . 

3. 9. 3. 2 HVAC system--ventilation o'f'the generator room during operation 

of the diesels i s  provided by the draft from the fans on the radiator coolers. The a i r  
. . . , . . .  . . . ' .  

flow cools the ehgine'oil 'coolers and removes radiant heat from the engines. The 
. . . . . .. . . . . 

b ,  . ,  . . ? .  . ,  ,. . . .  , . .  . .  
electrical equipment rdoms ar.e ventilated, and the battery charging statidn enclosures 

. . . . .  . . . :  . , . _ ... 
have powered exhausters to reduce the poss'ibility of hydrogen buildup. The office, 

, . .. . !  " . ; .  : . .  

control room, and toilet rooms"are ventilated frbm a roof-tbp &it that indludes 
. . . . . . . , . . . ,  ~. 

evaporative cooling and electric 'resistance heating. Spot heaters are1o;ated t'h'rough- 
. .  . .  . . . :  ' . . . . . -. . 

out the building to provide freeze protection for systems and equipment. 

~h.e.Ernergencp power building electrical system is  described in Section 4. 2 
. . .  . .  . . ! .  

and Drawing 94546'-El. The facility . electrical . .  loads a r e  described in Table 11.4-2-1-1 

and Addendum E: As in other critical WIPP facilities, the electrical loads a r e  
, i :  . ' 2 .  . . 

classif iedas both normal, and 'vital.  he . breakdown .. of the loads i s  included in 

Table 11.4-2-1-1. 

Fuel 'for the ;mergericy diesel kenerators is stored in the individual unit day 

tanks and in the buried bulk'storage tanks. G c h  generator 's day tank has a capacity 

of 500 gal. Two buried horizontal tanks, located a s  shown on Drawing 94534-C1, 

provide a total of 100, 000 gal of fuel storage, cnongh fuel for a mi~lirrlurn of 7 dayst 

operation of the'system at.the em'ergency load of 5. 2 MWe plus reserve capacity for .:_ . . 
testing. ~ ~ c r i t i o n  at reduced. e&lergency load extends the operating time prior to  

, . 
refueling. 

Fuel i s  supplied to the generator day tanks through buried piping. Two fuel 
. . 

pumps (one spare) a r e  a t t h e  tank location. Either pump can &upply fuel to 

any or  all gener'ators from either of the tanks. 

See Section 4. 2. 9. 3 for cathodic protection of fuel oil storage tanks and piping. 



The W a y e h ~ u ~ e / $ h o p s  building shown in Drawings 94544 houses personnel a ~ d  

equipment required to  maintain the si te  and all i ts sprface facilities. Tasks performed 

her9 a r e  the loading, unloading and subsequent storage of material and equiprpent 

f r o m  trucks and pailqars and the assembly, repair,  o r  preventive maintenance qf 

q i s ~ e l l ? n e o u s  i tems q ~ d  equipment. The warehouse/Shops is divided into four areas  

Area . . .  . ... . , . I  ., .'. . . _ I  , , -  . . . . 

Office 

Fi l te r  Cleaning ~ q o m / ~ h o p s  

W ~ T ~ ~ Q U S ~  and Dock 

Funclioil 

Space for maintenance personnel in 
superviaor.y or adminiatrativs pos i t i~ns ,  
and a conference room, Locker roorps 
and showsrs a re  p r ~ y i d e d  for both men 
gnd women and a r e  large enough to  
accommodate a locker for each persgn 
wai-lcing in the building. Toilet, rooms 
a r e  provided for  both men and wQrnen 
near the ~ f f i c e  area. 

Space for automatic eqqipment to wash, 
qil, and dry the fresh-air fil ters from 
other site facilities. The shop a rea  
acc~mrnod~tes the fol l~wing fl~nctions: 
paint (to inc1,ude dry cross-flow spray 
booth), carpentry (to include cyclone- 
type dust colleetor), vhect nielal, a i r  
conditioning, plumbing, electrical, 
millwrights and machine. Personnel 
apd roll-up doors to exterior a r e  pro- 
vided for each shop area. The paint 
and carpentry shops and the f i l ter  
cleaning rooms a r e  separated from 
all other areas  Ly 2-111- fire walls. 

Receipt, storage, and distribution of 
materials required for WIPP operation. 
Both areas  a r e  at the sgme elevation to 
make it easier  to uqload from rai lcnrs  
and trucks. 

~ e c h a n i c a l / ~ l e c t r i c a l  Space for heating, ventilating and air-  
R q ~ i  ipment Room conditioning equipment, domestic hot- 

water: equipment, an a i r  compressor, 
and the electrical distribution panels. 



3.10.1 ARCHITECTURAL 

Functional Space Requirements. Space requirements for the warehoilse/Shop 

a re  in accordance with, the following: 

Minimum Overhead 

Room Description 

Offices 
Men's Locker 'Room 
Woman's Locker Room 
Men's Toilet 
Women's Toilet 
Janitor! s Closet 
corr idor  

. . 
~ e c h a n i c a l / ~ l e c t r i c a l  Room 
Fil ter  Cleaning Room 
.. : . . 

Shops 
Paint 

. Carpentry 
Sheet Metal 
A/ C 
Plumbing . 

Electrical 
' Millwr'ights 

Machine 

Storage 
Dock 

Area Clearance 
(sq ft) (ft)  

Buklding Materials. A summary of building materials is contained in 

Section 4.'14. 

3.10.2 STRUCTURAL 

The building is designed for the Category 111. classification. The structural 

framing is a system of structural steel purlins, beams, columns and gir ts  supporting 

a metal-roof deck and metal walls. Standard prefabricated structural components 

a r e  used. The floor i s  a concrete slab on grade. Foundations a r e  individual column 

and continuous-wall spread footings, 



3.10.3 MECHANICAL 

3, 10. 3, 1 Plumbing 

Domestic Water System. The estimated cold-water demand is -67 gpm. 

connection to  the domestic water main i s  a s  shown on Drawing 94534-C1. Domestic 

hot water for the facility is by solar  collectors in conjunction with the building heat- 

ing system. 

. . 

Soil, Waste and Vent System. A standard soil, waste and vent system sdrves. 

the building toilet room, janitor's. closet, and is used for other normal services. 

Compressed Air. Compressed a i r  i~ piped to w ~ r l r  stations. - 
3.10. 3.2 HVAC System--The storage area  of the Warehouse is not C Q O ~ ~ .  

3 Spot electric radiant heating is provided to protect critical supplies stored here. 

Shops in the building a r e  provided with a once-through vqntilation system to assure  

acceptable a i r  quality in the work areas.  An evaporative system provides cooling. 

Spot electric radiant heating is used. The office and locker room area  is served by a 

rooftop multizone unit that uses  evaporative cooling, electric resistance heating, and 

heat recovery. One-hundred percent outside a i r  is provided to the locker room areas. 

Selection of this system is based on the results of the TRACE analysis for the M ~ Q /  

Materials building, a building of function comparable to this a rea  of the warehouse/ 

Shops building, 

3.10.4 ELECTRICAL 

The Warehouse/Shops building electrical system is described in Section 4.2 

and Drawing 91544-El. The facility electrical loads a r e  described in Table 11.4-2-1-1 

and Addendum E. 



3.11 UNDERGROUND SUPPORT AREAS 

. ' a  

Identical facilities to subport the mining and storage.operations a r e  located 

within the shaft a rea  on both the ~ R u ' a n d  RH levels. A computer~room added on the.: 

RH level supports the experimental program. 

3.11.1 SHOPS AND WAREHOUSE 
, . 

This area  is similar  to those found at conventional mechanized mines.. Each 

shop area  'is conveniently located near the manand material shaft and contains: a 

heavy repair bay, welding bay, lubrication bay,' electrical shop, ' conveyor repair  

shop, several storage areas  and a.warehoise (see Drawing 94572-Al). ..In addition, 

there a re  a small lunchroom for shop personnel, an office for maintenance super- 

visory personnel and restrooms. 

Underground repairs  will be limited by practical or  economical considerations, ' 

and repairs  that require sophisticat.ed o r  expensive tools along, with highly skilled . . . , .  . . 
workmen will be contracted to, specializ.ed % .  shops.. Major parts  replacement overhauls, 

preventive maintenance, field repairs  and minor fabrication work will be. a part of 

normal operations. A bridge crane relocated from the man and materials shaft 

station will allow work on the larger  mobile equipment. The less  mobile mining . 

machines will be serviced at the working si tes  with crew mobility provided by service 

trucks. 

The warehouse is stocked for daily operations. P a r t s  that require a controlled 

storage environment a r e  kept in the surface warehouse. 

3.11.2 RADSAFE CHECK STATION 

A radsafe check station (see Drawing 91572, Sheet A2) is located on each level 

to zheck the waste handlers for contamination a s  they leave the waste-handling area. 

This procedure reduces the probability of contaminating areas not devoted to waste 

storage upera(;ivns. 

3.11.3 DECONTAMINATION STATION 

An area  for personnel and equipment decontamination that can accommodate 

the largest piece of mobile equipment on each level is provided. Portable personnel 

showers and clean clothing a r e  located within each station. This station is shown on 

Urawing 94572-A2. 



. . 3.11. .4 CONIPUTER ROOM 
. . 

The computer used to monitor the waste experiments is  installed in a separate 

ro3m on the RH level. The room has a concrete floor, two 2, 5-ton air  conditioners 

(one is redundant), and is connected'to UPS (see Section '4. 2.1. 9). 

. . 

The main 'substations containing high-voltage transfer switches. are near the 

man and mqterials shaft in an entry leading directly to the construction ventilation 

shaft. This location i s  convenient to the main power lines, and in the event of a fire, 

allows smoke and fumes to be exhausted immediately, thus preventing their spread. 

Pol-lablc skid-nluu~~led load ceu1el.a l l~al  pruvide w orkiug v ol tagts alle located 

where needed particularly at conveyor drives aqd near the mining face. 

3.11.6FUELSTORAGE . ' 

- .  

. , . m e 1  and lubricant'storage for the diesel-Powered rigbile equipfient 'is lo'cated 

.neay the shop areq. A c.6nnection to. the construction ~ e h t i ~ a t i o n  shaft'allows direct 

exhausting of smoke or fumes from a fire. 



3.12 VEHICLE MAINTENANCE FACILITY 

. . 

The Vehicle Maintenance facility shown in Drawings 94545 provides for tuneups, 
.. , . . .  

minor overhaul and pgkventive inaint'enance for site vehicles and for storing associated 

vehicle par ts  and' equipmekt. ' ' ~ h k  lubricatidn and maintenance area' includes' two 
. . 

hydraulic lifts arid' a"poitabik.i~ois~. ~n office fdr the rhotor pool dispatcher and re-  

cords .room to store maintenance.manual.s and.vehicle maintenance records exists. 

Additional a reas  include a toilet, workshop and parts storage, tool cr ib  ,and t i re  

, . .  . . . . . . storage. 

An outdoor fuel dispensing s t a t i 0n . i~  adjacent to  the Vehicle. M,aintenance 

facility. It consists of a covered pump station having two pumps on a central raised . 

island. Water . . for vehicles . . and compressed a i r , i s  provided ,at the island. Four buried 
. . .  . 

10, 000-gal fuel storage tanks a r e  located near the island as shown'.on Drawing 
. . . .. . . 

94533- C1. See Section 4.2.8.2 f o r  cathodic protection of fuel oil storage tanks and 
... ' 

. . . .  . .  . . . .  . 

piping. 
. . .  . I .  

. , .  ) : 

3.12.1 ARCHITECTURAL ' " 

Functional Space Requirements. Space requirements a r e  in accordance with 

the following: 

~r ea 
Room Dcocription . . . (sqft)  '. 

Office and Records 144 
Work Shop and Par t s  204, 
Tool Crib and Ti re  Storage 24 0 
Lubrication and Preventive 

Maintenance 14 52 
Fuel Pump's Area - 

Minimum Overhead 
Clearance 

(ft)  

10 
10 
- 

Occupant 
Load 

Building Materials. A summary of building materials is contained in 

Section 4. 14. 

3.12.2 STRUCTURAL 

The building is designed for the Category I11 classification. The structural 

framing i s  a system of structural steel purlins, beams, columns and gir ts  supporting 

a metal-roof deck and metal  si.di.ng. Standard prefabricated strvclural components 

a r e  used. The floor i s  a concrete slab on grade. Foundations a r e  individual column 

and continuous-wall spread footings. 



3.12.3 MECHANICAL 
. . 

3. 12 .  3, 1 Plumbing 

nnrn~st ic  Water System. The e a t b a t e d  cold-water demand is  -33 gpm. A 

connection to the domestic water main is shown on Drawing 94534-C1. Domestic hot 

water for the facility is provided by an instwtaneous el+ctric water heater. 

Soil. Waske_ilpd Vent System. A standard soil, waste and vent system serve$ 

the building toilet room, janitor's closet, and is used for other normal services. 

Grease interceptor-type floor drains a r e  strategically located. 

Cumprausecl Ail,.. Compressed a i r  io pipcd to work station# and the ft!+=l 

dispensing island. 

3. 12.3. 2 HVAC System--Electric resistance spot heating i s  provided in the 

vehicle maintenance and parts $torage area. The spot heaters also provide freeze 

protection. Ventilation, supplepented by evaporative cooling and resistance heating, 

i s  provided in the office and restrddm qrea$ by a roof-tvp u u l ~ .  * 

A central vehicle exhaust collection system is ducted to each 

vehicle bay. 

. . 
3.12.4 ELECTRICAL 

The Vehicle Maintenance facility electrical system i s  described in Sectioq 4. 2 

and Drawing 94546-El. The facility electrical loads a re  described in Table 11.4-2-1-1 

and Addendum E. 
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3.13 SITE ENTRANCE GATEHOUSE 

The Site Entrance Gatehou~e shown in Drawings 94549 provides security for . . . .  . ..... . . . .  : .  . . 
Areas ~ ' i n d  B by 'controlling all vehicular, foot and ?ailway traffic 'entry to, the site.. 

. . . . . .  ..'.. .. ,: , ., . . 

The buildkg is divided intb the following arcas: . . . . . . . . . . .  " . . . . . . . . .  . . . .  2 ..: . . , . . . 

Area Function 
. . .  . .  . . . . . . . . . . :  . . : .  ' 4  . . .. I .  . . 

' Visitoi. ~ e g i s t r a t i o i  , . . .  Initial controi point foF all site..visitors, 
. . . . . . . .  . . . . . . .  . . . " . ' . . separated by a counter wlth a dropleaf 

door f romthe  remainder of the building. 
. . . . . . . . . .  ' f  . 

' . . -contains both public and site telephones. 
.... > . .  . .  .... 

. . 
. . . , .  i 

. ~ i i & d / ~ f f i c &  ~ r ' e a s  ~ u a r d  area: space for a guard and the 
communication equipment required to 
register visitors and control their 
access into Area A. 

. . .  I . '  . . . : 

. . . .  ..: ; . 

) :. Office area: space for one guard and : 
.. ,. .. ,,. . . .  ' . .  , , . . . .  . . .  , . . ,  .: . , . . .  communication/closed-circuit TV 

' 
equipment connected to the other site 
facilities. Toilet facilities a re  pro- 
vided in this part of the building. 

3.13.1 ARCHITECTURAL 

Functional Space Requirements. Space requirements for the site entry gate- 

house a re  in accordance with the following: 

Area 
Room Description (sq ft) 

Visitor Registration 92 
Guard Room 115 
Officc 109 
Toilet 25 
Janitor's Closet 12 
1-1 all 4 8 

Minis~lul~~ Overhead 
Clearance Oc cupail1 

(It) Load 

8 - 
8 1 
8 1 
8 - 
8 - 
8 - 

Building Materials. A summary of buildirlg materials is  contained in 

Section 4. 14. 

m 
3.13.2 STRUCTURAL 

Q The building i s  designed for the Category 111 classification. The structural 

framing i s  a corrugatcd metal roof deck supported on structural steel joists with 

I exterior concrete masonry-bearing walls. The floor is  a concrete slab on grade 

with foundations being contini~v.~ls-wall spread footings. 



. . 

3 . 1 3 , 3  MECHANICAL . 
. . . . . . 

3. 13. 3. 1 Plumbing,, 
, , , , .  

Domeltic,W.ter , .  . , ,  System. , ,  , , Thp eetiFated ~ ~ l d r v y a t s r  demand is -26 gbm, 4.. , . ' . 
. . 

to the domestie water F a i n  is p~ovided for a)$ byildipg. DoieFf ic  h ~ t  
t . : 

water for the facility is by an i n s t a n t q n e ~ ~ s  electpi= wster heater (v.&rorige). . . 
, I '  . 

soil. Waste and,Vent S ~ s t e , ~ .  A staqdard soil, waste a d  vent Byatem sqrves 

lilt- bullal~lg luill. ruun+, jdi4ilul la flodcl. and ia  u a ~ d  f ~ r  O ~ I O ~  qormel a ~ r v j ~ ~ p ,  

3 .13 .  3 . 2  HVAC System--The sit@ qnt~qqce getebquge psps an electric he@ 
pump to provide heating and eoollllg. The regtroqrn has ap inpependent rdiaqst Qn. 

3 . 1 3 . 4  ELECTRICAL 

The Site Entrance GatePouse electrical sygtem il despribed $9 Seqtion 4. 2 

and Drawing 94543-EZ. The facility electrical loads aye Pescr~bed in Table J I . 4 - 2 ~ t 1 ~ 1  

and Adrlnndum R, 



.... . . . .  . . 

3.14 WATER PUMPHOUSES 

~ h k ' w a t e r  ~ u f n ~ h o u s e ' s  shou& in brawings 945.52 contain'the domestic water 
. . 

and fire p&tection 'pump$ and are  locatkd at thd nol;thwest and southeast 'ends of the 
. . 

site. water  chldrination equipme'nt and storage for chemicals &e also provided. 

The buildings a r e  buried structures, with access by a vertical fixed s tairs  into the 

entrance pit of each building. This pit is  sized for easy installation and removal of 

equipment. A removable covering is provided over the entrance to eliminate the 

buildup of sand in the entranceway. The doors a re  fully louvered. The structure 

i s  hardened to meet seismic and tornado missile design criteria. 

3 . 1 4 . 1  ARCHITECTUHAL 

Functional Space Requirements. Space requirements a re  in accordance with 
. . the following: 

Minimum Overhead 
Area Clearance Occupant 

Room Description (sq ft) (ft) Load 

200 Entrance Pit 9 .  - 
Pump Room 52 0 9 - 
Building Materials. A summary of building materials is  contained in 

Section 4.  14. 

3 .14 .2  STRUCTURAL 

The building is designed for the Category I classification. The building is a 

below-ground structure with the roof level located approximately at the finished 

grade level. The structural framing is a poured-in-place reinforced concrete beam 

and slab system supported on exterior concrete walls. The floor is  a concrete slab 

on grade. Foundations are continuous-wall spread footings. 

3.14 .3  MECHANICAL 

3. 14. 3. 1 Plumbing 

Domestic Water System. The pumphouses do not normally require water for 

internal Use. 

Soil, Waste and Vent System. Floor drains a re  provided. 



Special Systems. A water chlorinator system is provided complete with gas 

mask and protective clothing a s  required. 

3. 14.3.2 HVAC System--A p~s i t i ve  veptilation system is provided for these 

buildings to purge the building prior to entry due to the presence of chlorine injection 

equipment. The same ventilation system i s  thermostatically controlled to prevent 

overheating of pump motors. 

3.14.4 ELECTRICAL 

The Water Pumphouse's electrical systems gre described in Section 4.2 and 

Drawing 94552-El. The facility electrical loads are desqr~bsd in Table 11.4-2-1~1 

and Addendum E. As in other critical WIPP facilities, the Water Pumphoysqfg 1 ~ + d s  

a re  included in the vital load system. 



3.15 SEWAGE TREATMENT PLANT 

This plan1 is a prefabricated package unit that uses the activated-sludge, 

extended-aeration process. Plant capacity is 40,000 gal per day. The plant is -84 

ft  long and 12 ft wide with a liquid depth of 9 f t  6 in. and a 1-ft 6-in. free board, for 

a total depth of 11 ft. It is constructed with welded steel,$lgtes and, structural steel 

members as required to withstand outdoor exposure. :   he steel tank is'buried and 

supported on a concrete foundation slab. Cathodic protection is included in the pack- 

age unit. For  t i e  design flow of.40, 000.gpd'the plant.has,an aeration volume of 40.00.0 
. . .  

gal, clarifier volume of 6, 667 gal, a chlorine contact tank of 835 gal and an incoming 

surge tank of approximately 1000 gal. ~ h : e  plant i s  equipped with a weatherproof 
... . 

cornminutor, a 17-1/2-hp, 200 c f k  blower and chlbrine corilact chamber; the control 

panel, blower, ,:and ,..,.. chlorinator =re housed, in weatherproof enclosures. Under normal. 
. , , . . , . . 

operating condiiions, the plant is  designed to provide -95-percent removal of incoming 

BOD and suspen$ed solids. Treated effluent flows by gravity from the plant to a 
. . 

250, 000-gal effluent pond. sufficient for 6.days1 storage (Fig. 11. 3-15 shows the pond 

cross  section). . - ' ~ o s t  of the processed effluent is  recycled for landscaping irrigation 
. . 

and salt dust coiitrol. 

Immediately surrciiinding the sewage treatment plant is a paved arca that pro- 

vides access for.malntenance. Yard lighting is  provided, as a re  weatherproof con- 

venience outlet; for use by maintenance personnel. The .Sewage Treatment plant 

area i s  fenced to keep animals a.nd p ~ r s n n n ~ b  away from the opon tanlr, with gates 

provided for maintenance access. 

Laboratory analysis of effluent i s  in accordance with current New Mexico . 

regulations. Analyses a r e  performed by an independent test 1abora.tory as  required. 

Thc Sewage Treatment plat11 electrical system is described in Section 4. 2 

and Drawi~ig 94 557-El. Facility electrical loads a re  described in Table 11.4-2- 1- 1 

and Addendum E. 



10' 1284 10' 
*4 qq * 

9 
\ ,: 6' 

3' 

Polyolexin line r 4 
'184-j 

. , . . 
. . 

. . 

. . . . 

. . 
.Figure XI. 3-1 5. Sewage. effluent p a d  . ' ' . . . .  



. . 
4. .SYSTE'MS . . . ' 

. . . .  . . . 

I . .  

4.1 VENTILATION SYSTEM 

The ventilation.system is of prime importance for  facilities in which hazardous 

operations a r e  conducted. This is especially t rue  for thk WIPP facility. The primary 

objective of .the: ventilation design is .to.ensure that both WIPP personnel and .the gen- 

e r a l  public a r e  protected from excessive radiation 'exposure. thrbu~h &rious engineered, 

anisobaric confinement systems. The. secondary objective is, to. ensure viable working 

conditions for  WIPP personnel through proper a i r  movement. . , . .. . 

4. i. 1 UNDERGROUND VENTILATION SYSTEM 
. , . .  . , .  . . . 

; , .  . . . 
The underground ventilation system consists principally of two levels of storage 

. . . .  
roonis'and access corridors;'the irertical shafts used for  iAput &d exhaust of air ,  

. . 

and the exhaust air-handling fans on the surface. The mine' r&juires th'e' distribution of 

sufficient 'fresh a i r  through the underground openings ,and work stations t'o maintain a 

safe and healthful atmosphere. ~ h &  quantities poGided by t'he WIPP underground 

ventilation' design exceed those quantities required by both state and federal mine 
. . ; I 

regulations. ' 

. . .. , " .  
T o  assure  continuous and adequate ventilation flows, a mechanically driven 

system is required. This system is designed to provide sufficient a i r  at the extremi- 

t i e s  of the longest conducting airways under the worst-case combination of pertinent 

parameters  (i. e. , detrimental natural ventilation, a i r  properties, and friction losses). 

Calculations supporting the.  design a r e  in Addendum .A. 

A prime . . requirement for the underground ventilation design was to devise a . . 
means of separating the airflow into two s t ~ e a m s ,  one dedicated to supporting con- 

structidn eff&s i n d  the second for supporting waste storage. A four-entry system 
. -  , 

.. . . . . 
that provides the required ventilation separation is shown on Drawings 94568-A5 and . , . . .  . # .  , , 

94570-A5. Typical ventilation control . and .. separation structures a r e  shown on 

Drawing 94572-A5. 



The ventilation system was analyzed a s  a system of fixed airways; prior  t~ 

starting the analysis, the following cri ter ia  aqd assumptions were established: 

a. The minimum airflow velocity in a storage room would be 50 fpm? 

b. The minimum airflow velocity in any room under construction 
would be 100 fpm. 

c. Storage operations in two rooms on each level would be occurring 
simultaneously. 

d. Con~truct ion  activities on two rooms on each level would be 
occurring simultaneoi~sly. 

e. Flow friction factors  were selected based on experience in  opeyat- 
ing mines with similar  airways and wall roughness. 

f. Maximum leakages were assigned .to ventilqtion control structures. 

g. Upcast flow quantities were set  for the TRU and RH shafts. 

The results  of the analysis, shown schematically Qn Drawing 94572-A6, indicate 

that a total f resh-a i r  quantity of 425,000 cfm is required for underground veptilation. 

Ventilation a i r  exits the underground working through four paths; namely, the 

TRU-RH vent shaft (227,500 cfm), construction vent shaft (168, 000 cfm), the TRZT 

waste Shaft (9, 500 cfm), and the RH wgste shaft (20, 000 cfrn). The a i r  from the TRU- 

RH vent shaft enters  the Mine Storage Fil ter  house on the surface where it flows 

through a prefilter,  a medium efficiency filter,  and three HEPA filters before it  

reaches the biosphere. The exhaust from the RH and TRU waste shafts passes  through 

the f i l ter  system in the surface buildings. The construction shaft exhaust is not f i l -  

tered pr ior  to release. 

4.1.2 SURFACE VENTILATION SYSTEMS 

Surface facility ventilation systems a r e  d e p i ~ t e d  in  flow diagrams 94540-MI, 

94541-MI, 94543-MI, 94547-MI. 9455n-MI, and 94551-MI. All radwaste handling 

facilit ies a r e  maintained at negative pressures with respect to grade level ambient 

atmosphere. These negative pressures  aid in confining any contamination to a clean- 

able controlled environment. The static pressure within each separate functbnnsl 

a rea  is continually monitored and automatically controlled to ensure airflow from the 

least  hazardous to the more  potentially hazardous areas. 



, . . . . .. . . . ... . ,  < 

~ x h a d s t  s t i c k . '   he high-veldcity-jettin;; tall-kxhaist-stack design' is Gsed 
. .  . .  

kt the WIPP in lieu f the' &ry l&-vtiibcity; low-'silhouette-type stack to get ter  dilute 
. .. . . .  : . .  . . 

any' accident'iliy' f i l i a s e d  c o i t h k a t i o n .  '   his eliminates the ne6d for HEPA-filtei-ed 
. . .  . .. .. . . 

fresh-& intakei that require higher fan' h p  (energy), maintenance and initial cbkt. 
. . 

Tornado Dampers. Both exhaust and supply a i r  systems a r e  protected from 

.tornado-induced sudden and extreme pressure changes by tornado dampers. 

HEPA Fil ter  Banks. The exhaust a i r  HEPA filter a r r a y s  serving the radwaste 

handling a reas  each typically contains a f i re  abatement section, two medium-efficiency 

filter banks and three I-IEPA filter banks, all  in series. An inlet and outlet damper 

manifold, and a high-efficiency vortex damper-controlled fan section make up the 

balance of the system. 

The f i re  abatement section consists of a perforated metal static plate, water- 

sprayed (automatic and manually controlled) ,wire-mesh prefilters and air-washer- 

type eliminators. The drains serving all  fil ter sections a r e  connected to the liquid 

radwaste system. The primary purpose of the f ire  abatement section is to protect 

the HEPA filters by arresting sparks, smoke, and debris while simultaneously cooling 

the hot gases. 

The two medium-efficiency filter banks have different efficiencies and a r e  us,ed 

to remove most airborne particulate so  that HEPA filter replacement intervals can 

be extended. 

Two of the three se r i e s  HEPA filter banks ensure containment of any design- 

basis accident. The third bank offers protection during normal filter changing and in 

the event one of the banks should be breached by accident. The f irs t  stage REPA also 

has manually controlled sprays for  cooling. Between all  fil ter stages a r e  normal 

hazard pendant sprinklers. 

An individual airlock for each component section provides access fo r  mainte- 

nance, fil ter changing, and integrity testing. These airlocks have marine- bulkhead- 

type doors and all-welded seams and fittings for airtight sealing and cleanup ease. 

The inlet damper manifold permits  the exhaust a i r  to be diverted t o  the standby filter 

module(s) (see HVAC flow diagrams) without service interruption. Also included in 
I this  section is a backdraft damper that prevents a flow reversal. The outlet damper 

manifold diverts the exhaust a i r  t o  the standby fan module without service interruption. 



The two damper manifolds described above in cqpjuncti~n with bqtq norVW1 and vita1 

electr ical  power supplies and multiple contpols provide svfficient ppprating al;ternatives 

to enable uninterrupted exhaust a i r  service, The high~qffiqjency, vortex-clamperqd 

fans a r e  controlled by static pressure  controllers dssjgnad to rnaintajn copatant flow 

through the filter unit. 



4.2 ELECTRICAL SYSTEMS 
. . 

4.2.1 POWER SYSTEMS 

The energy requirements of the WIPP facility were analyzed in the Site Ebergy 
. . 

~tud$," ~ddendu& D of Section 5. ~ 6 s t  energy is brought to the site as electricity; 

natuial g a s i i  not used a s  a fuel. 
. . 

Electrical loads a r e  listed in Addendum E, Electrical Load Summary, and a r e  

divided into two classes, normal and vital. Normal loads a r e  those not considered to 

be related to the maintenance of radiological barr iers  o r  safety systems. Power to 

the normal loads is furnished from the utility system with no backup source. Vital 

loads a r e  fed from the utility system under'usual conditions and from site standby 

generators 'when utility power is 'not available. 

As a vital load subsystem, uninterruptible pdwer subplies (UPS) furnish power 

to systems 'that cannot be'off 'fdr the time required to energize the standby power 

system'. 

,4.2.1.1, Off-Site Source Distribution--Electrical power is provided by the 

Southwestern Public Service Company through a 115-kV transmission line. As shown 

on the ,vicinity map, Drawing 94532 -CIS the line originates at  Southwestern Public 
. . 

Service, Company's Potash Junction substation. The total transmission distance from 
, < 

Potash   unction is -25 miles. The transmission line terminates in a 1151 13.8-kV, 

30-MVA transformer in the WIPP switchyard. 

4.2.1.2 Normal Power System and Distribution--The power system feeders, 

ducts, manholes, substations and switching and distribution network a re  as  shown in 

the Overall Electrical One Line Diagram (94555-El) and the Site Plan Electrical 

Utilities Drawing (94556-El). Power from the 30-MVA transformer at  the site switch- 

yard is routed underground to the Emergency Power building prior to distribution to 

site facilities. Switchgear in the Emergency Power building consists of two assemblies 

of - 1 5 - k ~  a i r  circuit breakers, one to supply normal loads and the other vital loads. 

Cable in buried nonmetallic duct encased in concrete carr ies  power a t  13.8 kV to: 

TRU Waste facility 
RH Waste facility 
Hoist building 
Mine Vent Filter building 
Adminiatration building 
Man/ Material building 



Suspect waste/  Laundry building 
Construction vent exhaust fans 
Water tank and pumps, west 
Water tank and pumps, east  
Mine, upper level 
Mine, lower level 

Most substations at these locations a r e  double-ended, being supplied 

from two independent lines f rom the Emergency Power building. The local substations 

reduce the 13.8-kV power to  either 4160 and/or  480 V for use. The electric31 load 

summary, Table 11.4-2-1 -1, l i s t s  the loads supplied by each substation. 

Electrical power is taken underground through three circuits; two of 

these enter the mine via the Man and Material shaft, while the third enters  via the 

Construction Ventilation shaft. Any one of these three circuits, through transfer 

switching, can supply the power necessary for selected underground operations, 

4.2-1.3 Standby Power System and Distribution--Vital loads a r e  those con- 

sidered necessary to  maintain the facility in a safe shutdown condition during outages 

of normal power. Table 11.4-2 -1- 1, Electrical Load Summary, calls out the vital 

loads. Standby power for distribution to vital loads is generated onsite by units 

located in the Emergency Power building. Three generators a r e  used, each rated 

a t  2500 kW, a t  0.8 power factor, generating three-phase power at 13.8 kV. The 

generators a r e  equipped with suitable voltage regulating and adjusting equipment to  

permit  operation of the vital standby loads on this source of power. The generators 

have the following accessory equipment: 

.Direct-driven exciter 
High-speed voltage regulator 
Exciter field rheootnt 
AC voltmeter with transfer  switch 
AC ammeter  with transfer  switch 
Power meter  
Frequency meter  
Undervoltage relay 
Synchronizing meter  
Synchronizing relay 
Reverse power relay 
Over current relay 

The standby generators have local controls but s t a r t  automatically upon 

loss  of normal power o r  excessive under-voltage conditions. A preselected unit s t a r t s  

f i r s t  and the remainder pick up and synchronize onto the generator bus a s  required. 



TABLE E. 4-2- 1- 1 

E lec t r i ca l  Load 'Summary Sheet 

Anticipated Emergency   ema and 
(Site. Supplied by . . 

S t a n d b y  Gene ra to r s )  
: (kVA) 

~ n t i c i ~ a t e d  Normal  Demand 
(Site Supplied by 

Connected Load Commerc i a l  P o w e r ) .  ' 

(kVA) (kVA) Descr ip t ion  

RH Waste  Bldg. (Vital) 
(Normal)  

TRU Waste  Bldg. (Vital) 
(Normal)  

Administrat ion Faci l i ty  (Vital) 
(Normal)  

Mine Construction F a n s  (Normal)  

Man/Ma-.erial Bldg. (Normal)  172.2 172.2 

Storage  Vent F i l t e r  Bldg. (Vital) 695.2 695.2 
(Normal)  128.4 128.4 

Suspect  Waste  Laundry (Normal)  187. 3 119.6 

Mine Hoist  Bldg. (Vital) 
(Normal)  

W a t e r  Sys tem P u m p s  (Vital) 563.6 418.4 

Mine Substation 
Upper leve l  (v i ta l )  

(14ormal) 
Lower  leve l  ('Vital) 

(Normal)  

Standby G e n e r a t o r  Bldg. (Vital) 

Surface  Salt  Conveyor 

Vehicle Maintenance Faci l i ty  (Normal)  

Warehouse  Shops (Normal)  

TOTAL 



A 2. 5-MW load bank is provided to permit peri.ocji  testing of the 

generating units under load. Synchronizing and paralleling of two units each a t  50- 

percent load is possible. The load bank circuit breaker automatically trips on loss 

o r  undervoltage of normal power. 

4.2.1.4 Secondary Distribution System and Substations-- 

Surface. One-line diagrams a r e  included in the descriptions of individual site 

facilities. These diagrams show the switchgear, motor-control panels and voltages 

for  each secondary load. The majority of substations a r e  double-ended, being sup- 

plied by two sources with each feeding approximately half the load on the bus. The 

transformers a r e  equipped with air-break-fused disconnect switches and a r e  of the 

dry type, rated a s  shown on the one-line diagrams. The transformers a r e  enclosed 

in weather-proofed housings and mounted on concrete pads and provide power a t  

secondary voltages of 4160, 2271480 and 1201208. Motors rated at  300 hp and larger 

a r e  powered at  4160 V. Motors rated at  less  than 300 a r e  generally powered a t  

480 V. A l l  motors rated at 100 and larger utilize reduced voltage starting. 

A double-bussed motor control center and power panel a r e  located 

within each building. The panel provides 2771 480 V power to the building use points. 

In addition to providing 2771480 V power to fixed loads, convenience power is sup- 

plied to work areas  through stcp-down transformers and panel boards. Details of 
the load breakdowns a r e  provided in Table 11.4- 2- 1 - 1 ,  Electrical Load Sqmmary, 

and Addendum E. 

Mine. Power transmission losses in the  nine a r e  minimized by maintawing - 
a transmission voltage of 13.8 kV to portable load centers placed near the work 

areas.  As the construction and storage operations progress, the load centers will 

be moved and permanent distribution lines and junction boxes installed at  apprqpriate 

locations. The final voltage levels a r e  4160 V for the mining machines and 2081120 V 

for lighting, repair and maintenance tools, and 4801277 V for conveyors, transfer 

cell and shop areas. 

4.2.1.5 Receptacle Systems--1201 208 V, 1-phase and 3-phase receptacles 

sized to  the work being accomplished a r e  provided in all facilities. 480-V, 60A, 

3-phase receptacles a re  provided in the TRU and RH buildings in welding areas. 

120-V receptacles a r e  provided in all  office areas,  lobbies, qnd restrogma and in 

a reas  in which portable equipment may be used. In office areas o r  large open areas 

in which movable partitions a r e  used, underfloor ducts and raceways a r e  installed. + 



4.2.1.6. D-C Power Supply--Several independent d-c power systems a r e  utilized 

a t  WIPP. For example, 125-V dc controls the 13.8-kV breakers that distribute both 

normal and emergency power. D-c power is supplied from an independent battery 

power supply system for this service. Other systems that use d-c power a r e  the 

emergency generators and the central control system, both of which have self- 

contained battery systems. 

4.2.1.7 Regulated Power System--Regulated power is supplied on an individual 

basis to  those 'loads, o r  groups of loads, requiring special treatment. Special require- 

ments of the computer system a r e  met by Lhe conlputer UPS system. 

4.2.1.8 Experimental Area--Power requirements to the experimental a rea  a r e  

estimated a t  2.2 MW. All but a very small portion of this power is used to supply 

power to heaters  that simulate the thermal output of waste containers. As many a s  

200 heater arrays,  each drawing 10 kW of power, a r e  emplaced in the 20-acre ex- 

perimental a rea  in the RH horizon. Each a r r a y  consists of one to  four heating 

elements fed'by single-phase 480-V circuits. 

4.2.1.9 Uninterruptible Power Supply (UPS) System--The UPS systems a r e  of 

the battery-inverter type. Separate systems, sized at 30 kW, a r e  provided in the 

RH Waste facility, TRU Waste facility, Administration facility and the mine. These 

systems a r e  maintained in a fully charged condition at all t imes and a r e  capable of 

being charged from either the normal or  standby power sources. Time duration of 

operation of most systems is 4 hours, to  allow start-up of the standby generating 

system. The UPS for the computers provides the required regulated power output 

for  the computers. UPS systems a r e  shown on the one-line diagrams for the RH, 

TRU and Administration buildings. 

4.2.2 LIGHTING SYSTEMS 

Exterior. Exterior lighting is provided for  roadway and perimeter a reas  by 

high-pressure, 480-V sodium-vapor fixtures mounted on poles. Obstruction lighting 

is provided for the surface structures in accordance with Federal Aviation Adminis- 

tration regulations. 

Building and Facilities. General lighting is provided in each room, shop and 

area at levels that permit performance of normal tasks without additional light from 

portable fixtures. Lighting in the offices and laboratories is by fluorescent fixtures 



stem-mounted a t  ceilings. Lighting for all other areas inside the buildihgs is by 

high-pressure sodium-vapor fixtures solidly mounted to ceilings. Lighting voltage 

is 277 V. 

Emergency. Emergency lighting is provided in each building that houses 

personnel to permit safe movement out of the building during power outages. These 

lights operate from a d-c battery inverter power system and provide nominal 

illumination. Exit signs within buildings a r e  of the self-energizing type. 

Typical lighting levels within the facility a r e  listed in Table 11.4-2-2-1. 

4.2.3 COMMUNICATIONS SYSTEMS 

4.2.3.1 Telephone agd Radio Systems--Tel.ophone service is provided by 

General Telephone Company of the Southwest; i t  originates from General Telephone 

Company's facilities in the Carlsbad, New Mexico, exchange, and terminates in the 

WIPP AdmfiListration facility. The total off-site cable length is 40 miles (routing is 

shown on Drawing 94532-Cl ). Telephone service at the site is routed through a 

switchboard located in the Administration facility where an operator controls incoming 

and outgoing calls. In-plant telephone communications and placement of outgoing calls 

is handled through an equipment rack located in the electrical ~rlnipment room. Thc 

telephone communication system interfaces with the PA and intercom systems des- 

cribed in Section 4.2.3.2 to provide a complete communication system. The telephone 

system provides for communication between the Administration facility and the 

following: 

TRU Waste facility 
RH Waste facility 
Man/ Materials building 
Warehouse1 Shops building 
Suspect waste/ Laundry building 
Vehicle Maintenance facility 
Hoisthouse facility 
Mnn/  Mater.iulb: Headframc 
Mine Storage Filter building 
Emergency Power building 
Site Entrance gatehouse 
Mine Shaft stations 

Instruments a re  located in each of the above on the basis of projected 

occupancy. Telephone cabling is routed through the instrumentation and communica- 

tion ducts a s  shown on Drawing 94556-El. 
i 



TABLE 11.4-2-2-1 

Typical Lighting ~ e v e l s "  

TRU Waste Facility 

Inventory and Preparation 
Overpack and Repair 
Locker Rooms 
Offices and Labs 
Corr idors  
Air Locks 
Equipment Room 
Conference Room 

RH Waste Facility 

Cask Preparation 
Upper Transfer  
Cask Decontamination 
Offices and Labs 
Control Room 
Corr idors  
Locker Rooms 
Air Locks 
Cask Unloading1 Loading Area  

Administration Building 

Offices and Labs 
Computer Room 
Conference Room 
Cafeteria (Dining Area) 
Kitchen 
Restrooms 
Dispensary 

Emergency Power Ruilding 

Office 
Switchgear and Generator 

Man/ Mate rials Building 

Control Room 
h r ~ i p  Repair Ruulll 
Cage Loading Area  
Receiving and Storage Room 
Office 
Locker Rooms 

Mine Storage Fi l ter  Building 

Fi l ter  Wash Area 
Filter RDOmS 

Hoist Buildings 

Control Room 
Machine Room 
nffi ces 

warehouse1 Shops 

Offices 
Shops 
Storage Room 

Site Entrance Gatehouse 

Vehicle Maintenance Facility 

P a r k u ~ g  Luls 

Per imeter  Lighting 

Footcandles 

3 0 
50 
10 
7 0 
10 
10 
2 0 
50 

' Footcandle levels l isted a r e  maximum overall  design l imits--  
after consideration for task lighting and turnoff of unused fix- 
tures  the actual room illumination levels will be less .  



Radio communication is also provided for the WIPP facility. Radio 

systems a r e  located in the operations control area  of the Administration facility to 

provide mobile and portable two-way communications for  facility vehicles and secu- 

r i ty  guards. Transceivers a r e  also provided to maintain contact with civilian, defense 

and military agencies and aircraft. An AM/FM antenna system is provided at the 

Administration facility for maintenance of radio communications. 

Underground, highly mobile equipment such a s  trucks, personnel 

c a r r i e r s  and the waste-handling equipment a r e  equipped with radios. These radios 

a r e  specially designed for underground use. Hard-line antennas a r e  provided 

throughout'the main panel access entries to overcome transmission problems en- 

countered underground. 

4.2.3.2 Public Address and lntercom Systems- -Both local and master  public 

address (PA) systems a r e  provided. Local systems a r e  located within the following 

facilities : 

Administration facility 
TRU Waste facility 
RH Waste facility 
warehouse/ Shop building 
Man/ Materials building 
TRU-RI-I Huiulhuuse 
Mine storage horizons 

Each local system has a master  page station to control communica- 

tions within the individual facility. 'I'he mastcr  station is typically located in thc 

building lobby o r  central officc. The master  paging system is controlled from the 

operation control center in the Administration facility and is connected to each of 

the above local systems a s  well a s  to PA speakers in the following buildings and 

a r ea s  : 

 an/ Material Hoisthouse 
Suspect waste/ Laundry building 
Vchiclc ivIaintenance facility 
Water Pumphouses 
Sewage Treatment plant 
Emcrgency Gcncrator building 
Site Entrance Gatehouse 
Exterior Site Areas: 

Truck Park 
Sewage Effluent pond 
Suspect Waste pond 



Railcar Storage / Park 
. <  ~ b / M a t e r i a l s  Shaft Headframe 

.. Vehicle Gas Station 

All' PA systems have talk-badk capability with handsets located a t  the speakers. 
11 Local systems a r e  connected to the operations control master  all  call" station that 

has tone generators to sound "immediate evacuation" and other emergency signals 

over a l l , (or  selected) speakers. System changeover amplifiers assure maximum 

system reliability.. 

Communications systems in the mine &d shaft areas  use specialized 

intercom systems commercially available from telephone companies. These systems 

a r e  capable of operating in the.harsh underground environment. Each work station 

phone has both an audio and visual means of paging. Separate circuits connect 

individud operations, such a s  the. TRU storage operations. The storage rooms, the 

TRU unloading station and the loading station at  the TRU shaft collar will comprise 

one circuit. Another circuit connects the construction working place with all con- 

veyor stations and the shop. .Separate circuits allow simult+eous communications 

for normal operations. Cross circuitry is also provided for communicating between 

dissimilar operations and for simultaneous communication to all stations under 

emergency conditions. . . 

Shaft communications a r e  basically the same as  those in conventional 

mines. Audible and visual signaling between the hoistman, the shaft conveyance and 

each level station a r e  via electrical circuits. 

4.2 .3 .3  Closed-Circuit Television (CCTV) System--CCTV fulfills three 

requirements at the WTPP facility; one system will be used in security operations 

for monitoring perimeter fences and buildings, a second use will be for  various waste- 

handling operations, both on the surface and underground and a third use will be for 

safety-related items. ' Barnples of waste-handling operations a r e  the shipping cask 

unloading operations, the operations in the decontamination cell, and the loading 

and unloading of the RH hoist. 

. , 

4 .2 .4  ALARM SYSTEMS 

4.2 .4 .1  Intrusion Alarm System and Distribution--As specified in Part  11, 

Section 4. 3. the intrusion alarm system uses perimeter intrusion alarms, door 

intrusion alarms in all buildings, and motion detectors in vital areas. Wiring for 

the intrusion alarms and motion detectors is in metal conduit o r  equivalent protection. 



Service panels for securi ty systems of a vital area a r e  lockable if located outside the 

vital area. Disclosure of design and operational details of security devices is avoided 

and will be submitted to regulatory agencies on a proprietary basis in accordance 

with U. S. ERDA Regulatory Guide 1. 17. Data from these alarms a r e  received in the 

Security Operations Control Room and may also trigger outside alarms.  

4.2.4.2 F i re  and Evacuation Alarm mstem--Each building and certain areas  

. of the mine have an  independent local f i r e  a larm system that transmits a signal to 

the f ire-alarm monitoring system in the central monitor control rooms of the 

Adr~dnistration facility through a central data gathering/ transmitting device. 

Figure 11.4-2-4-1 is a block diagram for a typical building f i rc  a larm system. 

Refer to Section 11.4.2.5 for a description of the central monitoring system with 

which the f i re  alarm system interfaces. 

Activation of a smoke detector, heat detector, pressure switch o r  

manual pull station in a detection loop is sensed by a locally mounted panel that 

t ransmits  a signal t o  the system's  central processing unit (CPU). The CPU then 

s t a r t s  any assigned event-initiated commands. The alarm point is displayed in the 

central  monitor control rooms on f ire  command system annunciation boards 

that a r e  separated from other nonfire-related boards. Alarms a r e  both visual and 

audible and continue until acknowledged by the operator. An alarm conditi,on a l so  

automatically initiates the sounding of a fire-alarm evacuation signal in the f ire  

zone. T11e cuntrol-room operator can interrupt the d a r m  tone to  make special 

voice announcements. An all-call capability makes i t  possible to a ler t  and advise 

occupants of any part of the building o r  any other a r e a  of the site. 

4.2.5 CENTRAL MONITOR AND CONTROL SYSTEM 

The central monitor and control system, shown in Fig. 11.4-2-5-1, provides 

facility monitor personnel with data from systems and equipment required for normal 

plant operation, safety-related systems and equipment used in the event of accidents, 

instrumentation used to  monitor s i t e  environmental conditions, and instrumentation 

used to monitor radioactive waste release. Visual and audible indications of alarm 

functions, a s  well a s  a permanent hard-copy record of systems status, a r e  provided 

in the central monitor control rooms of the Administration facility. 
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Speakers (Page /Ala.rm) 

. . . .  . . . . . .  in Cont.rol Rbom (see  Fi:& 11'. 4-2-5-1) . '  - .' 
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. ." . . . . . . . . . . . . . . . . . . . .  Cirkuit 
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Figure 11.4-2-4-1. Fire alarm system 
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Individual sensors located within a building o r  area  feed output signals through 

a local data input panel to  a central data-processing system. Local monitoring and 

control of the parameters fed to the central monitor and control system a r e  also 

available. 

The facility monitor in the central monitor control rooms is provided with 

annunciated alarms, hard-copy printout of kystems status on both scheduled and 

demand basis, .and direct in-plant communication capability through the paging 

system (refer to Section 4.2.3.2). He is also provided with information from the 

fire-alarm system (see Section 4: 2.4.2). The facility monitor has direct communica- 

tion link to security . ., responsible for monitoring the security and intrusion 

alarm systems. 

Figure 11.4-2-5-2 shows an arrangement of equipment that is provided to  the 

facility monitor. Individual sections a r e  modularized, to allow expansion of the 

present basic system baskd on the total number of data points ultimately required. 

Annunciator panels provide visual and;audible a larms for system o r  componcnt 

malfunctions. 

Monitored points a r e  alarmed individually pr  groups based on the importance 

of the component being monitored. Those .components related to the safety of the 
3 .  

facility, malfunctions of which might release radioactivity from the facility, a r e  
' 

alarmed individually. example, the .mine storage exhaust fans a r e  individually 

monitored and alarmed fo r  status (on/ off),; bearing.temperatures and flow. Systems 

of a less  critical nature, such a s  the ~ a n / M a t e r i a l  building ventilation system, a r e  

group-alarmed to indicate malfunctions s o  that maintenance personnel can be sent. 

A cathode-ray tube (CRT).provides the facility monitor with the ability to 

demand and display data; issue instructions, and retrieve' stored information. The 

CRT also provides visual and audible alarm functions including preprogrammed data 

on the type of alarm, location, and other pertinent information. The CRT provides 

logging functions such as: 

All-point log 
Single-group log 
Alarm summary log 
Status summary log 
Totalizer log 
Energy management log 
Programmed data lugs 



ALARM ANNUNCIATIOH ALARM ANNUNCEATION 

Figure 1I. 4- 2-5 - 2. Central m o d o r  8; control system diBplay functions 



A printer provides hard-copy records of the logs, alarms and other data displayed 

to the facility monitor on the CRT. The intercom module and paging controls with 

desk microphone provide the facility monitor with the previously mentioned ability 

to communicate throughout the facility. 

In addition to monitors at the central'monitor control rooms, selected sys- 

tems a r e  also monitored.at local stations to provide local status checks and immediate 

response to alarms. Critical systems monitored i~~clucle the HVAC systems in the 

RH and TRU Waste facilities, the mine storage exhaust system in the Mine Storage 

Filter building, the HVAC .and radwaste process systems in the Suspect Waste/ 

Laundry building, the ,cask cooling and canister decontamination systems in the RH 

Waste facility, and the emergency generator operation monitor system. 

4.2.6 DATA PROCESSING SYSTEM 

The WIPP requires a computing system that can provide a wide range of data- 

processing needs on a 24-hr basis indefinitely. The computer system consists of 

computers and peripheral equipment, with extensive software and communications 

capabilities. Hardware and software should be very reliable and easily expandable. 

The system processes a wide mix of application programs and languages and also 

adapts to daily cpmputer processing load changes. The computer manufacturer or '  

WIPP operating contractor must provide continuous on-site maintenance and guaran- . 

tee minimum repair time. The system handles batch, interactive, and real-time 

data processing requirements. 

Batch Processing. Batch processing requires limited response time andmo 

programmer o r  outside intervention. Many business or  scientific applications use 

batch processing. These applications can require large amounts of computer 

memory and computer time but because of their low priority are  usually processed 

during nonprime time. 

Interactive Processing. Interactive processing requires service at frequent 

but intermittent intervals. Development and testing of computer programs is best 

done at interactive terminals. Timesharing permits many people at their own 

terminals to interact with the same computer through small-time intervals to 

create and run individual programs. Large storage disks for data storage and a 

high-speed printer for large computer p17intout al l  serve computer users. (See 

Addendum M for additional detail. ) 



Real-Time Processing. Real-time processing requires immediate response 

f rom the computer system. Fast response is  required when a real-time event in the 

form of an interrupt from a high-speed communications device signals the computer 

that it is ready to send data. Other real-time events a r e  clock-driven; this real-time 

event is l e s s  time-critical than the f i r s t  and is assigned a lower software priority 

and a slower response time. In either case, real-time events always imply the need 

to respond rapidly and a r e  assigned higher priorities than interactive o r  batch- 

processing tasks. 

WIPP computing requirements can best be resolved by following a distributed 

network scheme; that is, a la rge  central supervisory minicomputer interfaced with 

severa l  smaller  minicomputers and microprocessor systems. The large central 

computer, located in the Administration building, is linked via high-speed communi- 

cation lines with the other minicomputers, microprocessors and termipals. The 

smal ler  minicomputers monitor and process most real-time events such as  in-situ 

experiments and stored wastes data.. loop-badge systems, meteorological data, 

ventilation parameters,  radiation levels, and alarm and control systems. 

The large-capacity storage devices of the central computer provide permanent 

data storage. Intermediate storage of the real-time data permit6  more efficient lase 

of the communication links to the central computer and provides continuous processing 

when the central computer i s  down. Most of the data communications load i s  handled 

by the smal l  computers, leaving the central computer free to coordinate operations 

for the entire computer network. 

The computing system can modify the system parameters that determine how 

much computer time each of the three genera! data processing  type^ reccivco from 

the central computer, with real-time monitoring tasks receiving t.he highest priority 

a t  all  times. 

The WIPP computing system reqi.lirca: 

Network software 
Data communication protocols and software 
Software security and accounting protocols 
Tnrli~etsy-standard high-level languagco for scientific (BASIC, 

FORTRAN) and business applications (COBOL and 
Report Generation) 

Compilers for high-level languages 
Assemblers for machine-level languages and loaders to link 

and convert both high-level and machine-level programs 
into an executable format 



Utility routines include a text editor, on-line program debugger, file mainte- 

nance capabilities, l ibraries  f o r  commonly used. mathematical and input/output sub- 

routines, etc. Documentation and training courses for the computer operating system 

from a system to user  level should be available. System software update support f rom 

the computer manufacturer should be reliable and responsive with system consultants 

available when needed. 

4. 2.6.1 -- Data Bases--Typical real-time data b>ases include: 

Time-based parameter data such as  temperature and 
strain-gage values from the large thermal lield 
experiments 

Time-based parameters from the TRU and RH horizons 
HEPA filter parameters 
Meteorological parameters 
Radiation measurements from 'the HVAC system 
Radiation history for  WIPP/ waste-handling personnel 
Payroll, plant engineering inventory, and loop-badge 

data. bases 

As radioactive material is received, unloaded, and stored, inventory 

data bases a r e  produced that include type, identification number, radioactive and 

nuclide data and shipping data a s  well a s  WIPP storage location. Data bases that a r e  

subjected to retrieval analysis and a r e  not too large a r e  allowed permanent storage 

on the mass-storage devices of the central computer. Very large data bases require 
. . 

permanent $torage on magnetic tapes and a r e  copied into a temporary disk storage 

a rea  whenever computer analysis i s  required. 

All data bases a r e  updated at regular intervals and copied to magnetic 

tape(s) to provide a permanent data l ibrary and to prevent saturation of the mass 

storage devices. 

4. 2.6.2 Data Collection Systems--The most important data processing 

requirement for  the WIPP facility is to monitor and collect real-time data with various 

minicomputers and microprocessors located about the WIPP facility. Each computer 

system includes a local terminal for  system and application program loading, execu- 

tion and res tar t  capabilities. A computer system may also be interfaced to process 

InputIOutput (110) subsystems. Monitoring real-time events over a wide area, 
m 

especially below ground where experiments a r e  run on the RH horizon, requires using 

l remote -procees 110 subsystems. These subsystems can be physically separated 

from the computer by distances up to a mile with a single coaxial cable providing 
m the high-speed interface link. 



A minicomputer. o r  microprocessor system with remote 110 sub- 

sys te l~ l s  is  needed to collect real-time data from in-situ experimcnts at the RH and 

TRU horizons (see Section 11.2.3.3). The large number of sensors requires two 

ni inicomputer o r  microprocessor systems with several  remote 110 subsystems. 

Two smal l  computer systems a r e  needed to process the large number of sensor 

readings and provide continuous real-time monitoring if one computer is down be- 

cause of the possibility of computer malfunction. 

Additional minicomputer o r  microprocessor systems a r e  required 

for thc meteoi-rslugical station(s), radiation lab system, the central monitor and con- 

t ro l  system and the HVAC nlsnitoring s y s t e i ~ ~  as well as central supervisory computer 

system located in the Administration facility. 

4. 2.6.3 Scientific and Business Systems--The W I P P  computing system is  

subjected to interactive batch and real-time data processing demands, Interactive 

processing via the various remote terminals provides a wide range of scientific and 

business applications. Typical interactive processing includes entering new waste 

inventory data, editing and e r r o r  correction of the new data, merging the new data 

with the existing data base and dumping the new data base from mass storage disk to 

magnetic tape for  backup. 

Batch processing jobs a r e  entered via a remote terminal o r  from 

thc central  computer systems card reader  in the Administration facility. Typical 

batch processing johs include ~ tn t i a t i ca l  al~illyuls of ge<~Lagical and meteorological 

data, analyses of ventilation systems, fault t rce  analyses, rock mechanics analyses, 

modeling for  the movement of radionuclides in the b i o s p h e r ~ ,  and r i ~ k  noscsslmellls 

for  repository conversion decisions. 

Additional processing requirements a r e  business oriented. Typical 

business processing jobs include payroll for the WIPP facility personnel, report- 

generation capability, inventory analysis and accmlntina. Largc .-hqt~:!~ cuniputcr 

programs a r e  usually completed during second and third shifts when interactive 

processing i s  minimized. 

4. 2.6.4 Remote Terminals and Tharations--Thc central supervisory computer -.. 
system in the Administration facility provides interactive processing via remote 

terminals located both above and below ground. Remote terminals a r e  located in the 

TRU Waste facility, the RH Waste facility, the underground c o m p ~ ~ t e r  area, the 

central  monitor control rcrorns, and a t  the access control area in the Administration 

facility. 



4.2.7 INSTRUMENTATION SYSTEMS 

4.2.7.1 Environmental Surveillance--Environmental measurements at the 

WIPP si te  a r e  required to .acquire data on meteorology, a i r  quality, and seismic 

phenomena. The data a r e  used to establish baseline values, to determine the impact 

of construction and waste disposal operations on the environment, and to document 
. . 

operating conditions at the WIPP. Also, indications of severe conditions may result 

in restricting some WIPP operations. 

. Before completion of the WIPP surface facilities, meteorological 

and air-quality data a r e  collected at a temporary station located --one-half mile 

southwest of the si te  entrance. During the operational phase, these sensors a r e  

relocated within Area B to centralize data collection locations. Meteorological data 
. . 

collected include wind direction, wind speed and temperature a t  10- and 40-m eleva- 

tions. Measurements of precipitation, barometric pressure, dew point and incident 

and reflected shortwave and longwave solar  radiation a r e  also planned. 
.. . . 

~ u i f a c e  air-quality measurements include monitoring of the following 

pollutants: 03, CO, SO2, NO, NOZ, H S, all sulfides and total hydrocarbons. 
2 

Chemical analysis of particulates from high-volume a i r  samples include total weight 

particulate, Si, Fe, Al, Na, K, Ca. Mg, SO4, and Ci. Mineralogical analyses a r e  

also performed. 

Seismic data and ana1.ysi.s a r e  required to provide estimates of 

anticipated earthquakes in the region and the resultant ground motion in the vicinity 

of the W I P P .  Sevcral years  of data taken under ORNL and Sandia contracts from a 

seismograph station in southeastern New Mexico have been analyzed. Future seismic 

monitoring for the WIPP may involve continued operation of this station. 

4.2.7. 2 Experimental Area Instrumentation--Although the WIPP experiment 

matrix is not yet well defined, it  is clear  that a large instrumentation effort is re-  

quired in the experimental areas. Some measurements use techniques with mechani- 

c d  indicators that a r e  hand-recorded (i. e., dial indicators on extensometers), but 

most result in electrical outputs with real-time recording. For the real-time 

recording, estimates have been made a s  high a s  5000 channels. 

Thermal field and rock mechanics experiments require many measure- 

ments of temperature, s tress .  s train and displacement. The large heater arrayE used 

to generate thermal fields require a well-regulated, reliable power system with vari- 

able output. Power requirements a s  high a s  2.2 MW a r e  predicted. 



High-levrl waste experiments require temperature and pressure 

measurements. Also investigated with these experiments a r e  phenomena such a s  

brine migration, radionuclide migration, offgas generation and movement of waste 

canisters.  Techniques for real-time monitoring of these phenomena a r e  being 

investigated. 

Most data to be recorded have very low-frequency content. This fact, 

and the large number of data channels to be recorded, make digital recording and 

processing desirable. With a digital system, data compresgion techniques reduce 

the number of data points stored. Also, l imits a r e  se t  and checked against the data 

to  call  attention to out-of-range conditions o r  inoperative channels. 

Most of the signals a r e  in analog form from transducer,through 

signal conditioning to remote 110 subsystems where analog-to-digital. conversion 

takes place. The digital s t r eam from the remote I /O unit i s  fed tp computer facilities 

for  s torage and output to the computer peripherals. 

Transducer types include thermocouples, s train gages and potenti - 
ometers.  Selection of these transducers requires consideration ~f material properties, 

operating temperatures and radiation environment. 

Signal conditioning modules provide 

a~nplification for low-level ~ i g n a l s ,  
bridge completion networks, 
calibration circuits, 
thermocouple (TC) reference junctions, 
system chccltout points, 
transition points to convert from thermocouple cables 
o r  small  signal cables to large multipair cables, and 
cxeitation to transducc~-s  that  ai-e no1 self- 
generating. 

4. 2. 7 . 3  Radiation Monitoring--A radiation monitoring program is required 

a t  the WIPP si te  to ass is t  in maintaining occupational exposures as low as 1s reason- 

ably achievable, and to determine any impact on the environment. Specific details 

of the monitoring program depend on facility locations and work to be performed, and 

on prevailing meteorological conditions. 

Environmental Monitoring. An environmental monitoring program is  main- 

tained throughout the operational phase to measure WIPP contributions to off-site 

exposure by direct radiation, airborne radioactivity, radioactivity deposited in the 



environment, and radioactivity in biological media. The location of sampling stations, 

the frequency of sample collection, and the biological media to be sampled a r e  deter- 

mined by factors such as' meteorology, topography, hydrology, land use, and the 

existence of potential biological pathways for  the exposure of man. 

A preoperational monitoring program will be initiated about two years before 

radioactive material is to be introduced into the WIPP to identify the biota to be 

sampled in each exp6sl;re pathway and to identify prevailing meteorological conditions. 

This program is flexible enough to meet all  needs of al l  phases of facility operation. 

Direct Radiation Monitors. Direct radiation monitors located throughout the 

underground and surface facilities assess  the radiological condition. of WIPP operations 

and'are placed so, that occupational radiation exposures can be maintained a s  low a s  

reasonably achievable. , Detector ranges a r e  selected according .to the work to be 

performed and exposure rates anticipated. All direct radiation monitors a r e  moni- 

tored by the facility's computer and will alarm locally and in the central monitor 

control room. 

Air Sampling Monitors. Facilities in which radioactive materials a r e  handled 

a r e  monitored for airborne radioactivity by monitors preferentially located in high- 

activity areas  ,for earliest indication of airborne radioactivity. The type of a i r  

monitor used,depends on the type of materials handled within a particular facility. 

All a i r  monitors give a local alarm and selected monitors read.out in a central 

monitor control room. 

Discharge Stack Monitors. All potential gaseous discharge points a r e  moni- 

tored continuously to determine the concentration of radioactive materials in the 

effluent s tream. Information obtained from the stack monitoring program is used to 

calculate potential exposures to off-site populations. All data received from the 

stack monitors a r e  recorded by the facility's computer, with an alarm in the central 

mnni.tar control room. 

Liquid Radwaste Monitors. -. All waste s t reams carrying potentially contami- 

nated water a r e  monitored continuously before discharge to the environment to pre- 

clude contamination of aquifers in the WIPP area. Data from the liquid monitors a r e  

recorded by the facility computer, with alarms in the central monitor control room. 

Personnel Dosimeters. Rarliati.on exposure to personnel working in areas  in 

which radioactive materials a r e  handled is monitored with thermoluminescent 

dosimeters. These dosimeters a r e  incorporated into the facility security badge. 



Self-Monitoring Stations. Hand-and-foot monitors and self-monitoring s ~ i r v e y  

instrumentation a r e  located in all waste-handling areas. 

Portal  Monitors. Portal  monitors a r e  l o ~ a t e d  a t  the exits of al l  waste-handling 

a reas  and into security operations a r e a  B corridor to monitor personnel for  contami- 

nation. 

4.2.7.4 Loop-Badge Monitoring-A self-energized credential system (loop- 

badge system) has been developed by Sandia to detect automatically the passage of 

personnel into o r  out of controlled areas  by means ~f a coded loop badge. The use of 

Lhe loop-badge system for  access control is discussed in Section 4 . 3 .  The loop badge 

is activated by the presence of an alternating magnetic field contained within a portal 

and responds by transmitting a stored code, along with necessary synchronization and 

parity bits, to a receiver detection and decoding. After decoding, the received 

identification word is available for use  either by a computer o r  by visual display to 

Security pcroonncl. 

The loop badge appears to be s imi lar  to badges worn by individuals 

in other typical controlled o r  secured areas. However, this particular badge incor- 

porates electronics containing a unique identification code plus a thermal luminescent 

dosimeter. The electronics a r e  normally in the " ~ f f "  o r  pasgive state but when 

located within the portal become active and transmit a unique code. To optimize 

signal-to-noise ratios and reduce the costs associated with individual cables from the 

transducers, the signal conditioning is located close to the transducer. 

Loop-badge ~ o r t a l s  a r e  located within the facility a s  described in 

Section 4 .3  and a r e  incorporated with radiation portals wherever possible. These 

portals will provide information a t  any time concerning the prssenoe of cmployeea 

and visi tors  within certain sensitive areas  of the facility and provide a record of all  

personnel in Area B. These data a r e  useful in an accident situation and particularly 

in the event of a mine accident. 

4.2.7.5 Laboratory Instruments--Laboratory instruments a r e  required at 

the facility for radiological and air-quality measurements. 

TRU Waste Counters. Instrumentation a t  the WIPP facility includes instru- 

ments for  assessing the exterior contamination levels of waste containers and the 

surfaces of the transporting vehicles. These surveys a r e  accomplished using a 

combination of portable instruments and surface swipes. The swipes are counted 



using shielded counters in conjunction with scalers.  These swipe counters a r e  

located conveniently throughout waste-handling areas. Also, incoming TRU, waste 

shipments a r e  screened to ensure that no large concentrations of TRU material a r e  

inadvertently stored. 
I . . .  ' 

. .. , . . .  .. 

Site-generated solid waste shipped off -site for  treatment may require instru- 
: .I., - . . . ... 

mentation to . assay . the contents. of various types of waste containers. This assay 

may include theidentification . . and quqntification of the radionuclides present within 
. . , 

the container. 

RH CanisterICask Counters. Portable instruments and surface swipes a r e  

used to survey casks in which high-level wastes have been transported to  the facility. 

Contamination levels on the exterior of.the canisters a r e  assessed by swiping and by 

analyzing the watkr used to .decontahiinate the canister. This instrumentation is 

shielded t b   low&^- the ra'diation background and increase the probability of detedting 

surface contamination on the canister. 
.. , 

Central Laboratory Instruments. The central laboratory contains instru- 

mentation to support the waste-handling operations and the experimental program. 

Instrumentation i s . ie rdat i le  'enough to analyze environmental samples a s  well a s  the 

high-activity samples' anticipated in the 'experimental program. The laboratory has 

a complete analytical chemistry capability, with instrumentation to identify and 

quantify both -alpha.. and gamma-emitting radionuclides . 
Air-Quality Instruments. Air-quality measurements to a s sess  the impact of 

the WIPP operation on the environment require gas chromatography, chemolumines- 

cense, nondispersive infrared and flame ionization instrumentation. 

4.2.7.6 Building and ~acf i i t~ ' Ins t rumenta t ion-  -HVAC instrumentation provides 

input to the central monitoring and control system. Supplemental monitoring for the 

f i re  protection system is  described in Section 4. 2.4. Minor systems such a s  the 

Vehicle Maintenance facility c'ompressed-air system a r e  provided with local instru- 

mentation a s  required. Al l  monitoring will indicate systems operating status and 

warn of malfunctions. The general philosophy of alarm o r  status monitoring is to 

monitor equipment a s  described in Table 11.4-2-7-1. Instruments to perform the 

functions listed a r e  usually of the types described in Table 11.4-2-7-2. All data pro-. 

vided in the tables a r e  of a general nature and indicate the types of instrumentation 

that may be used. 



TABLE 11.4- 2- 77 1 
. .  . 

. .  . 

General Monitoring Philosophy . . .  
. . 

Fan 

Pump 

Emergency Dampers 

Critical Valves 

F i l t e r s  . 

3i11gle-Slagt! 
Multiple- Stage 

/ 

Air-Handling: T T n i  f.s 

HEPA Fil ter  Spray 

Building Zones 

Cooling Water 

Heated Water 

Motors 

Refrigeration Systems 

Sumps /Ponds 

Tanks 

Demineralizers 

Exhaust Stacks 

Fwctiong Monitored 
7 7 ,  I 

Motor ~ n d  Fan B e a ~ i s g  Temperature, 
Pressure  Rise, ,Motor 0p/0ff 

Motor Bearing T e ~ g e r a k u c e ,  
Motor OnlOff, Pressl.zrq &is@ 

, . . . 
Position 

. . 
' Fosition ' 

. . . , . .  . .  

Pressure  Drop . . 
. . 

Pressure  rob ~ G w e e ~  Seages, ' ' . .  . . . . 

Elomont~  to,. E1c;meqt I"rtb$br'b P;)rbrp 
qnd Temperature Chqnge 

. .. 

Supply Rres  sure, Fl9w . . . . 

Pressure  qnd Temperatuye, 
Reference to  Ambient 

Supply and Return Temperatures 

sYBply and Return ~ e m p e i a t u r e s  . . 

Status ~ n / O f , f  . , . 

Thermostat Settings, . C.!~mp@ss~or . 

Pressure  

Level 

Radiation Breakthrough 

~ e m p e r a t u r e ,  Radiatiqn 



% .  TABLE 11.4-2-7-2 

Instrument Types 

Parameter  ~ o n i t o r e d  Sensing Units Instrument Type 

Motor Bearing Temperature Thermocouple /Temperature Switch 

Pressure  Drop Differential P ressure  Switch, 
Manometer o r  Diaphragm Sensor 

Motor On-Off 

Damper /valve. Positions 

Water Flow 

Temperature 

Tank Level 

Sump [ Pond Level 

. . 
Zone Static p ressu re  

.Determined From Starter  
Auxiliary Contacts 

Position Switches, Relay Contacts 

Roto Meter 

Thermocouple, Temperature 
Switch 

Level .Switch, Flo'at o r  Probe Type 

Float Switch 

. Pressure  Switch for Alarms 
Utilizing Manometer o r  Diaphragm 
Sensors 

Radiation Monitors 



4.2.8 CABLE SYSTEMS 

Elec t r ica l  power cable and instrumentation wiring sys tems a r e  designed to 

m e e t  the following general  cr i ter ia .  

The facility design includes simple methods of cable identification 
s o  that safety-related and nonsafety-related cables, a s  well a s  
redundant safety-related cables, can be identified without con- 
sulting reference material .  

E lec t r ica l  wiring sys tems and their  supporting members  
servicing safety-related equipment a r e  protected against fire.  
Cable enclosureo, f i re -s tops  at  fire b a r r i e r  walls, f loors and 
ceilings and nonflame-propagating electr ical  insulation a r e  used 
i n  the design of e lectr ical  wiring sys tems to  minimize the spread 
of fire.  

Power and in s t ru~ne~ l t a t i on  cables a r e  separated and/or  p r ~ t e c t e d  
a s  required to a s s u r e  noninterference in  conducted signals. 

Cabling for safety-related redundant equipment is scperated to  
a s s u r e  that single fai lures  will not compromise the redundancy. 

4.2.9 LIGHTNING, GROUNDING AND CATHODIC PROTECTION SYSTEMS 

4. 2. 9. 1 Lightning Protection System--A lightning a r r e s to r  is provided on the 

secondary s ide of the 30-MVA utility t ransformer,  a s  shown on Drawing 94555-El 

and is connected to each underground conductor on the incoming side of the 13.8-IEV 

disconnect switch. All buildings a r e  provided with lightning rods  installed i n  accor- 

clarlce wlth the Lightning Protection Code ANSI C5. 1 - 1969 and Underwriters Labora- 

t o r i e s  Guide UL96A. A l l  communications and instrumentation cables a r e  separated 

f rom lightning conductors by a t  l eas t  6 ft. 

4.2.9. 2 Grounding System--A grid-type ground system is installed, each 

grid consisting of a loop of stranded annealed copper wire at  least  410 AWG i n  s ize  

and completely encircling a building o r  area,  together with a number of c r o s s  con- 

nections. Copperclad s tee l  ground rods, at  l eas t  10 ft long, a r e  driven into the 

ground at each corner  of the loop and at intermediate points to obtain a resis tance 

f r o m  each grid t o  ear th of not m o r e  than 5 ohms a s  measured by the "fall of potential" 

method. The  following i tems  a r e  connected directly to the ground grid: 

Alternate outside columns of steel-framed buildings and not 
l e s s  than one-third of a l l  the inside columns of the buildings. 

I 

A l l  metal  noncurrcnt-carrying par t s  uf motors  and major  
electrical equipment. I 

I 



The secondary neutrals of all  transformers. 

Ground buses of switchgear, motor control centers and 
instrument panels. 

The ground in the mine is common with the surface grid via the 

grounding conductor in the man and material  shaft. Insulated messenger cables 

distribute this ground throughout the mine, terminating at the grounding bus in the 

13. 8-kv-load centers. 

The grounding system for  the emergency power building is independent 

of the system for  the remainder of the,facility. A separate grounding system is also 

provided for radio, communication and instrut~ientation systems. 

4. 2. 9. 3 Cathodic Protection Systems--Cathodic protection systems will be 

installed on all underground piping and equipment in  areas . in  which active corrosion 

is found. Areas of active corrosion will be determined by .electrical survey. 

Cathodic protection with rectifiers, galvanic anodes, and/or other current sources 

will be considered in the.fina1 system designs. Insulated joints will be installed to 

separate equipment and piping electrically from terminal facilities and pumping 

systems. 



4 .3  P L A N T  SECURITY AND ACCESS CONTROL 

4.3.1 CONTROLLED AREAS 

4. 3. 1 .1 Pe r ime te r  and Grounds--For per imeter  protection, two a r e a s  a r e  

considered; an a r e a  using normal  industrial securi ty  (AEC Chapter 2406, Physical 

Protect ion of AEC Property),  hereaf ter  designated "Area A, and the second area ,  

designated "Area B, " which requi res  tighter securi ty  3s well a s  personnel control 

for  health physics and safety reasons, a s  shown in Drawing 94533-C1. 

The following facilities a r e  located in Area  A with all other facilities 

and ventilation vents located in  Ar.ea D: 

A portion of the Administration facility 
Employee and visitor parking 
Commercial truck and t rac tor  parking 
Hold a r e a  for  r a i l ca r s  
Site entrance gatehouse 
Hold a r e a  fo r  t rucks delivering waste 

The per imeter  fence around Area A is constructed of .lo-ft chain- 

link fabric  with 8 ft above and 2 ft below ground. Three  s t rands of barbed wire  on 

extension a r m s  a r e  included t o  provide a total fence height of 9 ft ahove grade. A 

caliche road for  patrol purposes i s  located inside the fence. lridustrial lighting 

around the fence and within the a r e a  is provided. 

Area B i s  completely surrounded by two 8-ft chaln-link Fences 

simi1.a.r t o  the Area  A fence described above, and separated by 10 me te r s  with micro- 

wave sensors  and caliche road located between the fences. E-field s enso r s  a r e  used 

a s  the intrusion sensing sys tem where s t ruc tures  may interrupt the Area B fence line. 

Closed-circuit television (CCTV) with low light, scanning, ar~d zooming capabilily 

a r e  installed in Area B to provide a view of Area A and l3 grounds. Blationary CCTV 

is installed to monitor the Area  B fence line whenever the microwave sensors  a r e  

activated. 

4. 3. 1. 2 Vital Areas--A l is t  of the vital a r e a s  and buildings has  been pre-  

pared, and the specific design information for  these a r e a s  will be made available to  

those having a need to  know. 



. . 

4.3.2 : INTRUSION ALARM SYSTEMS. .. - 

. . 
4. 3.2.1'; ~ e r i l i n ~ t e r  and ~rounds- ' -The perimeter and grounds alarm systems 

(microwave and E-field sensors in conjunction with CCTV) a r e  described in 4. 3.1.1 

above. . . 

4. 3. 2. 2 Building Alarin s y s t e m s - ' - ~ l l  buildings have door alarms. Motion 

defectolis 'are also used iil the vital areas. 

4.3.3 SECURITY PPERATIONS CONTROL CENTER . .,' . . 

A security operations &ontrol c.entei'is lodated within'the central monitor 
. . 

coritfol r'oomk.   his cent& provides a centrtil sourc'k.foli rechiving data from all 

the a larm systems and houses coiitrois. fo r  tkonitoring systems such as  CCTV. The 

control center is in a reinforced concrete structure hardened to res is t  unauthorized 

entry, and serves a s  the communication link between the WIPP and outside author- 

itics in .casc,,of accidents and/or  incidents. 
. ,  . 

. , .  , . 

4.3.4 VEHICULAR ACCESS 

' 4.3.4.1 " ~ m ~ l o ~ e e s - - p e r m a n e n t  car  decals a re  issued to  employees for  

access. to ~ r e a ' ~  only. ' ' 

4.3.4.2 Visitors--A temporary ca r  pass is issued at the Site Entrance 

~ i t k h o u s e  after administi-ative kthorizatiori is issukd. 

4, 3.4, 3 Waste Sbipments--Waste materials arr ive at the Site Entrance 

Gatehouse by ra i l  o r  truck. Shipping invoices for all shipments a r e  inspected and 

verified fo r  authenticity at the Site Entrance Gatehouse before waste t ransporters  

can enter Area A. Once inside Area A, the waste t ransporters  (rai1car.s o r  truck 

t ra i le rs )  a r e  parked in predesignated locations and a r e  decoupled f rom their prime 

mover (tractor or  diesel locomotive). Depending upon the mode of operation of the 

facility and the origin and type of transporter,  the tractor  o r  locomotive either picks 

up empty transporters  for a return trip, waits for empty transporters  to be readied 

fo r  transportation o r  leaves empty. 

WIPP facility prime movers a r e  coupled to the transporters  in the 

A a rea  and provide for all  further movement on-site until the empty transporters  

a r e  returned to Area A for shipment off-site. The si te  prime mover moves into 

Area B through the entry portal at the security inspection station of the Administration 



facility. Transporters a r e  inspected at this point, and their shipping invoices a r e  

rechecked. Once inside Area B, the transporter is moved into thq waste-handling 

building o r  t o  a predesignated parkingistorage space where it remains until scheduled 

for unloading. 

Eqpty  transporters a re  removed from the waste-handling facility, 

given a final inspection, and moved to either the parkingistorage section of Area A 

o r  Area B depending upon the availability ~f a commercial prime mover for shipment 

from the site. 

4 .  3 . 4 . 4  Outside Contractor Service Vehicles--A temporary gate pass is 

issued by a guard at the Area A gats after he receives administrative authorization. 

Every attempt will be made to  avoid entrance of nonfagility-owned vehicles into Area 

B, but when necessary, they will be admitted after a search for prohibited articles. 

4 . 3 . 5  PERSONNEL ACCESS 

4 .  3, 5 . 1  Employee$--Badges or 1.D cards with the employee's picture a r e  

issued for use in Area A. When entering Area B, after personnel, identification by a 

guard, the employee exchanges this ID for a loop badge that includes a radiation 

dosimeter. The loop badge is used to  log the empl~yee  in and out of the Area R portal 

a s  well a s  other facilities such as the Man and Material shaft, a reas  in the mine, and 

the TRU and RH Waste facilities. 

1.. 3. 5.2 Vii;ihuru*-Vitsito~s are logged and issued a. badge at thq  Si te  Entrance 

Gatehouse after  administrative authorization is issued. A loop badge is issued at 

Security Operations if access to  Area B is required, Employees o r  guards escort 

all  visitors in Area B. 

4 . 3 . 6  PHYSICAL SECURITY PLAN 

A physical security plan will be developed hy the nperating contrastor in 

accordance with U. S. Energy Research and Development Administration policy. 



4.4 MINING SYSTEMS AND EQUIPMENT 

variable-height, three-bladed, twin-rotor boring-type continuous 'miners that 

cut a cross  section 10 ft high by 18 ft wide with a 13. 5-ft roadway accomplish most of 

the mining. Factors  considered in selecting this mining method included system 

efficiency, the,&ffe&t upon the stability of the surrounding strata, and the aspect rat io 

of the opening. These machines avoid the fracturing around the mine opening caused. 

by the drill-and-blast method. They also can easily provide an opening that has a 

favorable aspect, ratio, good stability and space for a conventional roadway. Details 

of the mining system analysis and a more complete description of this equipment a r e  

contained in Addendum A. 
.. . 

A conventional drum- type mining machine (see Drawing 94 572-M2) was selected 

on the basis of its. adaptability and mobility for those job requirements that the con- 

tinuous miner cannot accomplish; e. g., odd-shaped openings in the experimental area. 

The drum miner also serves a s  a backup for the boring machines. 



4 . 5  MINI;: EMERGENCY ESCAPE SYSTEM 

An underground mine, by Federal Regulation 57.11-50, "shall have, two 

separate properly maintained escapeways to the surface which a r e  s o  positioned 

that damage to one shall not lessen the effectiveness of the other, o r  a method of 

refuge shall be provided when only one opening to the surface is possible. " 

The W I P P  conceptual design has five "openings to  the surfacev--the main 

shaft, two waste-handling shafts and two ventilation shafts. All a r e  of sufficient s ize 

for effective personnel evacuation, and the f i r s t  three a r e  equipped with permanent 

hoist systems. 

T h e  mqn and material shaft i~ thc main route for pel.eorlr~el access between 

the surface and underground. If this shaft is unavailable for use, the construction 

ventilation shaft will provide the required second acFess, This second access rrnlte 

was chosen because i t  connects to  both mine levels, and because it is not radioactively 

contaminated. 

The major components of the escapeway (headframe, hoist and m ancage) a r e  

shown on Sheets A3 and A4 of Drawing 94572. The collar ventilation elbow, used to 

make a transition from the circular  shaft to a rectangular shape for ventilation in7 

stallation reasons, includes access doors for the emergency cage. 

T l ~ e  curlstr-uctlon ventilation shaft is  equipped with shaft sets  to support the 

cage guides. The shaft stations on both levels a r e  fenced off to prevent access, but 

gates allow access to  the cage in emergencies. Underground escapeways providing 

access  to the shafts from the working places are numerous due to the multiple-entry 

design. 

Although the T R U  and RH shafts may become contaminated, they can, depend- 

ing upon the nature of the emergency, provide alternate escape systems from their 

respective levels. Therefore, this conceptual design provides the two escapeways 

between underground and surface as  required and, in most conceivable circumstances, 

also provides two additional alternates. 

A mandatory regulation makes the operator responsible to develop specific 

escape and evacuation plans. These plans will be established f irs t  during the develop- 

ment phase and must be continuously updated because the number and arrangement 

of underground openings constantly changes. 



4.6 SALT-HANDLING SYSTEMS 
. ,  .. .. . . . , . .  ..1 ' . . . .  , . .  

. . . .  . . . % .  - 

The W I P P  mining . is. . done using mining machines. A pair of gathering arms, 

working on an apron below the cutting head of the mining machines, gathers the 

cuttings onto a flight-chain conveyor that propels the cuttings out the rear  of the 
. - . . 

machine. A conveyor then moves the material' into a feeder-breaker unit 

that in turn feeds onto the main conveying system to the man and material shaft (see 

Drawing 94 572- MI). . The . pigiybac< conveyor allo&s the, mining machine to make its 

one-step advancements across the width of an opening without movem'ent of the main 

conveyor system or rehandling the salt after it. is  dumped on the floor by the mining 

machine. The main conveying system is advanced only prior to c ~ t t i * ~  the first pass 

in an opening. . . 

Feeder-breakers that crush the.salt to a maximum 6-in. size before it is  

placed on the conveyor belts permit use of smaller conveyor belts and reduce con- 

veyor maintenance. 
. . .  

 he maximum drive length on any underground belt conveyor is 2000 ft. When 
. . . . 

it is necessary for salt to be transferred from one belt to another, either as the re- 
. . 

8 

sult of a change of direction or'because belt-drive length i s  exceeded, enclosed trans- 
. . 

fer  chutes are  used. & both levels, the construction exhaust air  entry is also the 
, . . . 

main conveyor entry (see Drawing 94568-A6 and 94570-A6). On the TRU level, the 

salt from the mining operation is discharged by the main line conveyor into the TRU- 

RH muck raise, which also acts as a surge bin with a capacity nf 738 tons. Thio 

raise is a nearly vertical 6-ft-diameter opening that is used to transfer the salt ex- 

cavated 'on the TRU level down to the RH level. The main-line conveyor on the RH 

level discharges into a 750-ton surge bin. 

Both the discharge conveyor for the TRU-RH muck raise and the RH level 

surge bin load onto a conveyor located in the salt transfer gallery (see Drawing 

94571-A4'), ' Thin conveyoi- then 'discharge.s intd a 140-ton-capacity muck raise that 

loads into the loading pocket. : The most efficient hoisting system is achieved by this 

handling procedure with a single-loading pocket. The separation of the salt from the 

two levels is  provided by the surge bins. The surge capacity on each level is 

sufficient for approximately one and two-thirds continuous lilir~er operating shifts. 



4.6 .2  SURFACE SALT HANDLING AND STORAGE 

All the sa l t  mined at the WIPP is stockpiled on the surface for the operating 

life of the facility. Alternatives for disposal of the sal t  nQt needed for backfilling 

a r e  discussed in Addendum B. Drawings 94571-A6 and -A7 show the salt-pile con7 

figurations and conveyor systems used on the surface. The design assumptions for  

this system are:  

a. Salt stored from each level (TRU and RH) must be maintained 
in separate piles. 

b. The tops of the storage piles are at the sarue sea-level datum 
and no higher than 100 ft above the highest ground surface 
covered by the piles. 

c. A watcr runoff oontainment dike is reqiaired to minimize salt  
migration. 

d, A 37O angle of repose is used for the salt. 

e. The underground development a s  defined in this conceptual 
design produces approximately 2, 3 million tons ~f TRU salt  
and 3 million tons of RH salt. 

The salt ,  hoisted from underground, i s  dumped into a 250-ton surge bin at the 

headframe on the man-and-material shaft. An elevated and covered main conveyor 

moves the sa l t  from the surge bin, over the road, railroad and security fence out to 

the storage area.  This conveyor discharges into a 50-ton surge bin that loads two 

t ransfer  conveyors running at right angles to the main conveyor. 

The bin contains two hoppers, one serving each transfer  conveyor. & remote- 

controlled flopgate controls the direction of salt  flow to either the TRU or  RH trans- 

f e r  conveyor. Each transfer  conveyor discharges into a feeder bin that in turn feeds 

the skid conveyors that move the sa l t  to the top of the stack and then along the top to 

a mobile radial stacker. The radial stacker places the salt  onto the storage pile; i t  

rotates over a 110' a r c  at a 140-ft radius and is able to discharge over a 230-ft-wide 

area.  

Standard-sized dump trucks may be loaded from the headframe surge bin 

simultaneously with conveyor handling of the salt, thus reducing the potential for 

operational shutdown a s  a result of surface conveyor system failure. 



. .  . 

4 . 7  HEATING 'AND COOLING 'SYSTEM 

Most WIPP heating and cooling systems a r e  electrically powered. The general  

and specific aspects of the heating and cooling systems a r e  descr ibed-in Section 1 .6  

and Addendurns D and F. 



4.8  MOBIJLE SUPPORT EQUIPMENT 

4.8.1 SURFACE MOBILE SUPPORT EQUIPMENT 

A substantial amount of mobile support equipment is required at the surface 

to  transport personnel, material  and equipment. Automobiles and pickup trucks a r e  

provided to transport personnel and light loads. Forklifts with capacities ranging 

f rom 1500 to 40, 000 lb load, unload, and transfer material. Four prime movers 

compatible with road and ra i l  equipment a r e  planned for on-site movement of t ra i le rs  

and rai lcars .  Site emergency equipment includes a f i re  engine and an ambulance. 

4.8.2 UNDERGROUND MOBILE SUPPORT EQUIPMENT 

Underground mobile support equipment i s  shoyvn in Drawing 94572-M2. 

Support vehicles for  both construction and storage operations (except waste handling) 

a r e  commercially available. No specially designed equipment is required, nor does 

any of the equipment require extensive modification. All equipment powered by com- 

bustion engines is diesel-powered and approved for underground use by the U. S. 

1 
Bureau of Mines. Table 11.4-8-2-1 shows the equipment provided and its function. 

TABLE 11.4-8-2-1 

Underground Mobile Support Equipment 

Equipment 

Two- and Five-Man Buggies 

Twelve-Man Personnel Carr iers  

Utility Trucks 

Lowboy and Flatbed Tra i lers  

Lube Trucks 

Road Grader 

F i r e  Truck and Ambulance 

Function 

Transportation for supervisory, technical 
and ser*vioe persvrir~el 

Transportation for work crews and/or 
groups of visitors 

Haulilly of repair. parts  qnd luvls 

Hauling of large equipment items 

Work-site maintenance for large o r  less  
mobile equipment items 

Haulageway maintenance 

Em'ergency services 



4.9 TRANSPORTATION 

4.9.1 RAIL 

Railroad service to the ' W I P P  s i te  originates from a spur at the Duval 

Corporation mine. The proposed alignment consists of -8 miles of new standard- 

gage railroad tracks using 110-lb rails.  Drawing 94532-C1 shows the alignment 

from the Duval siding to the site boundary. The on-site railroad layout consists of 

a U-shaped arrangement with a minimum radius of cirvature of 360 ft a s  shown in 

the WIPP Site Plan Drawing 94533-C1. The railroad system is standard gage with 

110-lb rails,  and all frogs a re  No. 8 o r  greater.  The railroad layout provides for: 

a. t ransfer  from commercial locomotives to'W.IPP rai lcar  movers 
on a siding betwekn the gatehouse & ~ d  Administration building, 

. . . ,  

b. a siding for access to  the warehouse, 
, .. . 

c. individual sidings'for the TRU and RH Was$e facilities and 

d. sufficient on-site'.railcar parking space for 30 each 70-ft rai lcars .  

4.9.2 ROADS 

As shown in Drawing .94532-C1, access to the s'ite is from U. S. 62-180. A 

typical section consists of two 12-ft ,driving lanes and two 8-ft shoulders a s  shown 

in Fig. 11.4-9-2-1. Total length of the main access road' is  approximately 12 miles. 

On-site roads a r e  arranged a s  shown in Drawing 94533-C1. ~ h k  typical section i s  

shown in Fig. 11.4-9-2-2. 

4. 9 . 3  PARKING 

On-site parking is provided for employee vehicles, site maintenance and 

staff vehicles a s  well a s  for waste transportation vehicles. Parking area  fo r  waste 

transportation vehicles is provided with special concrete pads to support the trai ler  

stands when uncoupled from the tractors. 
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Site parking c,apacities are: 

Vehicle 
Capacity 

Site entrance gatehoyse 10 c a r s  
Area A employee parking 440 c a r s  
Waste transport t ra i le r  park 20 t rai lers  
TRU facility maintenance parking 10 cars  
RH facility maintenance parking 6 ca r s  
Facility vehicle maintenance parking 20 carp 

4.9.4 WALKWAYS 

Walkways a r e  4-in. -t.hiic. poured coacrete varying from 3-18 ft. in width a8 

required to meet pedestrian traffic requirements. 



: .  4.10 WATER SYSTEMS 

. . , .L . 

4.10.1 WATER TO SITE 

The WIPP s i t e  does not have a local source of water. Water is furnished f rom 

the Double Eagle Water System owned by the City of Carlsbad and located in the 

Caprock a r e a  -40 miles  due north of ERDA'No. 9. This  distribution system extends 

33 miles  west (-7 mi les  from Artesia),  and 19 miles  south of the well fields. T rans -  

mission lines a r e  of bare steel,  cement asbestos o r  PVC. Most of the mains a r e  

s tee l  pipe and a r e  not looped. 
. . 

, ' .  Thc suggested lie-in point is -28 miles north of ERDA No. 9 on the ~ d d y / ~ , e a  

County line at  an existing 10-in. main, Elevation i s  3827 ft (elevation of the WIPP 

s i te  i s  ,3414 ft) with a minimum pres su re  of 100 ps i  and a maximum pres su re  of 290 
, ., 

psi. The proposed main , runs  due south f rom the tie-in point for -15 miles  to the 

~ a r l s b a d / ~ o b b s  Highway (U. S. 180) and continues along the WIPP si te  access  road 

fo r  anothcr 13 miles, terminating at two 200,000-gal underground storage tanks on- 

site.. Drawing 94 '532-~1 shows the'proposed routing. Flow diagram 94535-C1 shows 

a representation of the system. The Double Eagle system has  a 542-gpm re se rve  

pumping capacity now and five new wells will be drilled. Storage capacity i s  one 

126,000-gal 'reservoir by one well field, and a 210, 000-gal reservoi r  by the other. 

If water i s  furnished by the existing booster pumping system, then only pressure-  

reducing stations a r e  required. Three  pressure-reducing stations a r e  planned. The 

peak demand at the WIPP si te  i s  332 gpm, with an average of 52 gpm. Water-demand 

calculations are included in Addendum A. Flow to the s i te  is metered a s  the supply 

maill c ~ . o s s e s  the s i te  boundary. 

4.10.2 ON-SITE WATER SYSTEMS 

' 'he  total s i te  p6pulation i s  estimated to be 349 people on the f i r s t  shift and 

26 and 15 people on the second and third shifts,  respectively. The total fresh-water 

demand i s  based on: 

a. Domestic consumption: 50 gal per  capita daily 

b. F i r e  Flows: 1500 gpm for  90 min with a residual p re s su re  of 
55 psi  plus normal domestic demand and an 8-hr  f i re  reserve  
recovery. 

c. Industrial se rv ice  Consumption: 5, 000 gal per  day. 



Thc total water storage req~uirement is therefore -200, 000 gal. Two under- 

ground concrete storage structures, each with a capacity of 200,000 gal, a r e  pro- 

vided, along with a looped distribution system. Each water storage structure is 54 

ft in diameter and 14 ft high and constructed of concrete. Water from the Double 

Eagle System is not potable and is chlorinated at each pumphouse before storage 

and distribution. Chlorination is the only treatment required. 

4. 10. 2. 1 - Domestic Water System--A duplex constant pressure pumping 

system able to pump 100 gpm @ 60 psi i s  provided at each storage tank. The system 

is looped between the two underground storage tanks and is separate from the fire 

protection system. Flow diagram 94535-C1 shows the design flow rates for each 

si te  building. Utility s i te  plan, Drawing 94534-C1, shows the distribution network. 

4. IU. 2. 2 Faire Prutecliur~ System- Thc ourfaoe fire prot~ct ion  system con- 

s i s t s  of two water s t o r a g e / ~ u r n ~ i n g  stations connected by a system of underground 

water mains looping the aboveground facililies.  drawing^ 0453 5- C1 and 94.534- C:1 

show the system flow diagram and si te  arrangement. 

Each of the two storagelpumping stations consists of a 200,000-gal 

underground tank and an underground pumphouse. A 1500-gpm, 125-psi, UL- o r  

FM-listed electric f i re  pump and a 1500-gpm at 125 psi UL- o r  FM-listed diesel 

f i re  pump provides suction under constant head from the tank. (The pumphouse 

floor i s  level wlth o r  below the bottom of the tank. ) The motor controllers and 

associated equipment for the f ire  pumps a re  UL- o r  FM-listed for their intended use. 

The installation conforms to all  mandatory and advisory provisions of NFPA No. 20, 

Standard for  Installation of Centrifugal F i re  Pumps. The piping layout in  the pump 

station shall provide reliability of redundant pumps during maintena~lct. and impair .  

ments. The electric-motor-driven fire pump is  a vital electric load powered f rorr l  

either the normal o r  the emergency power source. 

F i r e  pumps a re  arranged to  s tar t  automatically upon operation of 

any sprinkler o r  fire hydrant. A jockey pump mairitail~s p15essure On the f ire  pru-. 

tection water mains. F i r e  pumps will s ta r t  i f  a pressure drop corresponding to a 

flow of 25 gpm is  detected, 

The aboveground facilities a r e  looped with an underground water 

main system, supplying only fire hydrants and sprinkler systems, capable of deliver- 

ing 1500 gpm at a residual pressure of 55 psi at each building when fed through the 

loop in one direction only. The minimum size for the looped pipe i s  10 in. The 

minimum size feeding f ire  hydrants and sprinklers from the looped mains i s  6 in. 



Post-Indicator Valves (PIVs) a r e  provided on the looped mains to 

provide sectional control .to minimize the impact of a single water-main break. 

Sect.i.ona1 PIVs a r e  .provided on each side of the f i re  pump connections to the loop 

and also at , the . . sprinkler system connection. for buildings with radioactive contamina-. 

tion potential. PIVs a r e  provided.at . c,onnections . for  sprinkler systems. Curb box 

valves a r e  provided a t  connections for  f i re  hydrants. The underground water system 

i s  installed in acc0rdanc.e with NFPA No. 24, Standard for  Outside Protection. . 

: ) ' .  
The water sbui-ce system provides an 8-hr  recovery rate.following 

I 

a f i re  demand of 1500 gpm for 90 min. 



4,11 RADIOACTIVE WASTE SYSTEM 

The WIPP facility generates radioactively contaminated by-product wastee. 

F o r  the conceptual design it was  assumed that liquid wastes a r e  collected and pro-  

cessed  to produce a noncoataminated liquid and contaminated sludge; solid wastes 

a r e  collected, compacted and psckaged; and gaseaus wastes a r e  filtered through 

the W P A  system before re lease .  No sludge o r  compacted waste ig processed at 
WIPP but instead is shipped to s processing plant. In the future, a processing 

capability may b e  included a t  the WIPP if the system qelected is econoqical  for  the 

sma l l  quantities that will be generated. 

4.11.1 LIQUID RADIOACTIVE WASTE SYSTEM 

The liquid radioactive waste system collects,  processes  and discharges 

a l l  rpdioactive waste water e i ther  to  the recycle water system for reuse  in the 

plant o r  t o  the suspect water  pqnd, A system piping diagram is  shown 3n Drawing 

94536-M1, and a c r o s s  section through the suspect water pond i s  shown in Figure 

11.4-11-1-1. 

4.11.1.1 3yetem p e s c r l p r l o n - - ~ l q u i  w@ste 1s collected in tanks located 

in the RW, TRU, Suspect WastelLaundry, and Mine Storage F i l te r  buildings. Wastes 

f rom these  collection points are p ~ m p e d  to the Suspect WasteILaundry building ~ n ?  

slur-ecl In elther The miscelianeous waste tank o r  the detergent waste ta.nk, depending 

on the nature of the waste.  Underground waste i s  collected in pprta1)le tanks that 

a r e  emptied into the liquid waste system through a c~nnec t ion  at the Silspect W p s t c l  

Laundry building. Detergent wastes a r e  normally procwsefl by filtration and 

pumped to  the suspect water pond for  disposal of excess  water by evaporatiap. 

Under normal  co~d i t i ons ,  miscellaneous waste tank contents a r e  

processed by fil tratiop and i sn  exchange, collected in the monitor tank for  evalu- 

aliun and pumped to the recycle  water tank for reuse  in the plant. The system 

allows reprocessing f rom one monitor tank through filtration and ion exchange t o  

the other monitor tank if necessary,  



Typical Dimensions 
m 

Length 112' 
Width 38' 

F igure  11.4-11-1-1. Suspect waste pond 



Pro,cess  cc.~mponents accommodate the waste volumes postulated 

for  normal  plant operations,  althoug!l adequate capacity exis ts  to prevent the uncon- 

trolled r e l ea se  of liquid waste to  unrestricted a reas  under postulated accidept con- 

ditions. The system i s  designed for  psral le l  processing of miscellaneous and 

detergent wastes .  Flexibility is incorporated into the design t o  maximize s torage 

and processing flow paths for  liquid waste in special situations. P roces s  methods 

permi t  maximum r e u s e  of water through the recycle water system that i s  described 

in Section 4.11.1.3.  

Local  and remote monitoring and control instrumentation a r e  

provlded to allow monitoring af tank levels,  s tar t ing and stopping of process  pumps, 

monitoring of process  i o ~  exchange inlet temperature,  and measuring process  and 

a r e a  radiation levels ,  The remote  monitoring and control station a r e  in the Suspect 

Waste/Laundry building. Activity levels of water  discharged from the monitor tanks 

t o  the suspect waste retention pond or  the recycle water tank a r e  contjnua:~qly 

mo-~i tored  and flow stopped o r  diverted in the event of higher-than-allowable 

radioactivity levels.  

4 .11.1.2 Sources of Liquid Waste- -Radioactive liquid wastes  a r e  generated --- - 
by daily operatiogs and by intermittent decontamination activities. The sys tem is 

sized on the assumption that a r e a s  where radioactive mater ial  is handled are  de- 

contaminated once a month, Vnli~mes used in sizing the cyotcm are tabulated in 

Table 11.4-11-1-1. 

Remote Handling Facili ty . As shown i,n Table II,4-11-1-1 much of the ------ 
liquid radwaste generated comes f rom operations in the Remote Handling facility, 

Under normal conditions the most highly cnntaminated water i s  that drained 

f r o m  liquid cooled shipping cask.s. Cqsk cod ing  water i~ filtcrcd during cask cool- 

ing and before being discharged to the RH building collection tank. Concentrations 

f r o m  cask  decontamination operations a r e  fairly low since the casks  are decon- 

taminated p r io r  to shipment t o  W I P P .  Canister cleaning accounts for a daily 50-gal 

input into the liquid radwaste sys tem.  Concentrations from this source a r e  nearly 

a s  high a s  for shipping cask cooling operations. 

Decontamination of the cask  preparation and decontamination a r e a  generates 

about 1680 gal, while a postulated f i re  in this area resu l t s  in significantly higher 

quantities. . A hot-cell  f i re  in conjunction with a canis ter  drop could resul t  in very 

high radioactive concentrations in the liquid waste. 



S o u r c e  

RH B u i l d i n g  

Cask D e c o n t a m i n a t i o n  
L i d  D e c o n t a m i n a t i o n  
Cask C o o l i n g  D r a i n  
C o n t a m i n a t e d  Shower 
Hot C e l l  D e c o n t a m i n a t i o n  
Cask S e r v i c e  A r e a  
P r e f i l t e r  C l e a n i n g  
Lab S a m p l e s  

S u b t o t a l  

TRU Was te  F a c i l i t y  

Lab S a m p l e s  
C o n t a m i n a t e d  Shower 
R e c e i v i n g  A r e a  Decon. 
I n v e n t o r y / P r e p  Decon. 
O v e r p a c k / R e p a i r  Decon. 
P r e f i l t e r  C l e a n i n g  

TABLE 11.4-11-1-1 

L i q u i d  k a d i o a c t i v e  Volumes 

Normal D a i l y  L i q u i d  Normal ~ e c o n / ~ l e a n i n ~  
Radwas t e  L i q u i d  Radwas te  . 

( s a l )  g a l m o n t h )  
M i s c e l l a n e o u s  D e t e r g e n t  M i s c e l l d n e o u s  ~ e t e r g e n t  

S u b t o t a l  1 8 0  

S u s p e c t  Waste/Laundry B u i l d i n g  

Laundry  
C o n t a m i n a t e d  Shower 
Area  Decon. 
P r e f i l t e r / E q u i p .  Decon. 

S u b t o t a l  

M i s c e l l a n e o u s  

Mine Was'te 
R a i l c a r / T r u c k  Wash .* (1000)  
Mine S t o r a g e  F i l t e r  B u i l d i n g  

S u b t o t a l  1000  

T o t a l  

* p l a n n e d  f u t u r e  f a c i l i t y  



TRU Waste Fac i l i ty .  Daily waste quantities from the TRU Waste fac.ility -- -- --.. ---- 
a r e  much l e s s  than those f rom the RH facility. All wastes,  except f rom showers ,  

a r e  t ransfer red  to the m.iscellaneo.~s waste tank for  processing by filtration and ion 

exchange. Activity levels in this  waste a r e  very low. 

The quantity of radioactive liquid waste generated during the design basis  

TRU Waste facility accident is about 16,000 gal,  In case  of accident, radiosctive 

concentrations may be much higher than for normal operations, 

Suspect WastelLaundt-y - Building. Waste water generated on a daily bas i s  

is due pr imari ly  t o  laundry op~?ration, This waste i s  collected in the detergent waste 

tank for  processing by filtration before discharge to  the suspect waste p m d .  

Mine Was te ,  Waste i s  generated in the TRU and RH mi.ne levels from ----- 
showers  and equipment decontamination. About 1400 gal. of low radiological con- 

centration, detergent-contaminated waste a r e  produced each mo:?th. 

~ a i l c a r l ~ r u c k  Wash. A design value of 1000 gallday has heen k?kikLl~lislied 

for  this  facility; however, s ince this water is normally nonradioactive, it i s  pro- 

cessed  through the normal  sewer  system o r  p ~ m p e d  directly to  the susprz t  waste 

pond without processing. If radioactivity levels a r e  of concern, this waste can be  

processed . t h r o ~ g h  the miscellaneous waste tank o r  through the detergent waste 

tank to the miscellaneous waste tank, 

M,ine S t o r -  F i l t e r  Building. Normal inputs to Ihe liquid radwas te system --- -. - ,-- 
a r e  due to  prefil ter and rkli~~eT1a11eu.i~ tcluiprncnt decontaminatin;?.  AS with the 'I'KU 

and RH Waste facili t ies,  concentrat ioi i~ of the liquid wastc generated in this build- 

ing a s  a resul t  of an accident could 'be relatively high, 

4 .11 .1 .3  Jiquipmen.L Description ------- 

Tar~ks ,  F roccs s  tanks in the liquid rad.waste system .Ire sized ,to contain 
p- 

the waste quantities shown in Table 11.4- 11 -1 - 1 for the maximurr~ normal dxy with 

a 20-percent contlngeacy faclur., Receivcr tanks located i n  each of the buildings 

a r e  sized .to contain quantities generated 'by f i re  sprays .  All liquid radwasle system 

tanks a r e  of stainless s tee l ,  

Pumps.  Collection tank pymps a r e  sized to t ransfer  norms1 tank inven- ---- 
to r ies ,  including decontamination wastes,  in 4 h r s .  P roces s  tank pxmps a r e  sized 

t o  t ransfer  prozess  liquids generated under normal  conditions in 6 h r a ,  Expected 

tank, pump, fi l ter and ion-exchanger design ps rame te r s  a r e  summarized in Table 

11.4-11-1-2. 



4.11.1.4 I3ecycle Water System--The recycle water system consists 9f 

the recycle water tank, recycle water pumps,, and piping necessary t o  supply water 

fo r  reuse in the plant. The plant A .  is designed.:to reuse the greatest amount of water 

possible, Domestic water  is used if water f rom the recycle water system is not 

available, Recycle -water is not used for personnel showers, washing ra i lcars  o r  
. . .  .? 

t rucks,  in the' laundry.,, in the labori tory,  o r  in a reas  where radioactive cmtami-  . . . ... ... . .. . . . , 

nation is not normally prenent. . ~. 
. . 

The system receives water pumped from the radioactive liquid 

waste system t o  the 7500-gal recycle water tank, Water from the radioactive liquid 

waste system is monitored before and during release to  the recycle water . system . 

to  ensure that radioactivity levels a r e  low enough to  ,pgrmit reuse.  From the 

recycle water tank, watelp is supplied for rense in the plant. Recycle water norms1 

daily uses and the largest  postulated decontamination a r e  shown in Table 11.4-1 1 - 1-3. 

Excess water is dis.cha1.-ged to the Suspect Water Pond afid evaporated, ,. . 
. . . . .  

Equipment - Der;cription. A flow diagram for the _system is shown . . in Drawing 

99540-P3. 
l i  . 

Recycle Water Tank. This tank i s  sized fop norpal  daily recycle water -- ------ 
use,  including the decorltaminatioa of the TRU inventog?y/p,reparation , .. area ,  with a 

Recycle Water 'Rumps. Two pumps a r e  presided, each rated at 20 gpm. --- - -- 
This pump size permits completion of the largest a rea  requiring decontamination 

in about 2 h r s  with two plaxnps running, and transfer of the entire anticipated tank 

inventory in l e s s  than 6 hrs with only one p - ~ m p  running. 

4 , l l . z  SOLID RADIOA ('ZTIVE WASTE SYSTEM 

The solid waste* system collects, compscts, and psckages solid radioactive 

waste material  generatecl on the WIPP si te  for shipment to  off-site locations for 

processing and/or storalize. Solid wastes consist',of dry solids, to  5 e  compressed 

and drummed, and sludig,es produced from operation of the liquid radioactive waste 

sys  tem . 
. i l '  

t 4.11.2.1 Sy_gtlexr, Description- - Dry solid wastes a r e  collected at their source 
I--= 

p3ints and delivered to 1 h e  TRU Waste facility overpack and repair  a r e a  where the 

compactor and drum aez~llep a r e  located. They a r e  then packaged and inventoried 

fo r  shipment off-site, 



Component 
. . 

M i s c e l l a n e o u s  Waste 

TABLE 11.4-11-1-2 

Equipment Design P a r a m e t e r s  

TRU B u i l d i n g  
RH B u i l d i n g  
R a d w a s t e / ~ a u n d r y  

Deck Dra in  
Mine S t o r a g e  F i l t e r  

Dra in  
Rai l .car /Truck W a ~ h  

D e t e r g e n t  Waste 
. ,  . 

T!a.undry/Radwao kc 
TRU Contaminated 

Tank pump F i l  t e r / I o n  
C a p a c i t y  C a p a c l t y  Exchanger 

( sa l )  ( g a l  gype/Size-Rat ing  
, & . '  , 

7 

Shower 400 5 
RH Contaminator  

Shower 300 5 
Mine L e v e l  Waste 350 5 

P r o c e s s  

D e t e r g e n t  W a s t e  2 ,000 
M i s c e l l a n e o u s  Waste 8,000 
Moni tor  Tank ( 2 )  3,500 

5 ( 2 )  C a r t r i d g e  25u 
20 ( 2 )  C a r t r i d g e  l u  
10 ( 2 )  

Suspect Waotc rend ?00,000 2 0 

Mixed Bed I o n  
~ x c h a n g e r ~  (2  ) 

, , 

TABLE 17-4-11-1-3 

Normal D a i l y  Recycle  Waste U s e  
', I n c l u d i n g  L a r g e s t  Decontaminat ion , 

Mixed Bed 12  f t 3  

use - Volume- ( q a l )  

S h i p p i n g  cask  decon tamina t ion  4i00 
Cask l i d  decon tamina t ion  2 00 
Cask c o o l i n g  sys t em s u p p l y  

1 
8,20  

C a n i s t e r  c l e a n i n g  sys t em makeup 
I, 50 TRU i n v e n t o r y / p r e p a r a t i o n  decon tamina t ion  417 2 5  



Fi l te r  sludges and spent ion exchange r e s ins  a r e  pumped directly 

f rom storage tanks into casks for  shipment off-site. Instramentation is used to 

m ~ n i t o r  wastes shipped off-site t o  ensure compliance with appropriate regulations 

governing radioactive waste shipment, 

4 .11 .2 .2  Sources of Solid Wastes- - Solid wastes a r e  generated in the RH, ---- 
TRU, Suspect WasteILaundry and Mine Storage F i l te r  buildings a s  well a s  i n  the 

underground s torage a r e a s  due t o  normal  maintenance, plant deconta.mination, 

cleanup, protective clothing discards,  plant and process  operations, and accidents,  

Fi l ter  Replacement. The largest  single source of solid waste resulting ------ 
from. . normal  - maintenance activities is dir ty  ventilation f i l ters .  ,Under normal  

conditions .. . .and except for  . HEPA . .  f i l ters  . . located in the hot cell ,  these f i l ters  a r e  

handled by dir.ect,.contact with protective clothing and resp i ra tors  to keep personnel . 

exposure a s  low .as .p~ss . ib le .  F i l te rs  a r e  compacted and packaged pr ior  to  shipment 

off-site. . .  

HEPA fi l ters  in the hot cell  a r e  removed using the normal hot cell  remote-  

handling equipment, loaded in a shielded container through the cask unloading 

p ~ r t  and t ransferred to  the solid radioactive waste storage a r e a  for off-site ship- , 

ment.  If radiation levels a r e  low enough, these f i l ters  a r e  sent to  the waste com- 

psctor in the TRU Overpack and Repair facility for compaction and packaging pr ior  

t o  shipment. 

Miscellaneous Activities, Equipment decontamination and maintenance, - - - - - -- - 
plant decontamination, and protective clothing d h c a r d s  generate waste r ags ,  

clothing, contalnii~aled equip~r~ent  pnrts ,  drum swipes, plastic bags and s imi l a r  
3 waste.  An estimated comp%cted volume of 1500 ft Iyr is generated from the 

sources.  described. 

By-Products of Liquid Systems--Solid radioactive wastes in the form of 
--*--- 

fi l ter car t r idges,  spent inn res ins  and sludge a r c  gcncrated by the liquid waste 

system, canis ter  cleaning system and cask cod ing  sys tem.  Spent ion exchange 
3 

res ins  a r e  generated at the r a t e  of about 12 ft / y r .  They a r e  flushed to the spent 

r e s in  storage tank located in the Suspzct W a s t e l ~ a u n d r y  building. Cartridge 

rn f i l ters  a r e  used in processing of liquids from the detergent waste and miscel-  

I laneous waste tanks, F i l te r  car t r idges have low radiation levels and a r e  handled 
:j 

by direct contact. The compacted fil ter car t r idge waste volume i s  about 50 ft /yr. 

I 



Backflushable filters a r e  used in the canister cleaning and cask co.ding systems, 1 
Filter  sludge is  discharged to the filter backflush storage tank located in the Remote 

Handling facility. This sludge, which can be highly radioactive, is periodically 

flushed from the storage tank and shipped off-site. Excess liquids a r e  decanted t~ 

the liquid radwaste system, The estimated volume of filter sludge waste i s  about 
3 

10 ft / y r ,  

4 .11.3  GASEOUSRADIOACTIVE WASTE SYSTEM 

The gaseous radioactive w a ~ t e  system collects, rno:iitors and filters 

p3tentiaU;y contaminated gas streams from IaciXity processes. 

4.11.3.1 System Description- -Potentially contaminated gas streams f r o p  - -- - - - - - -- 
RH Waste facility prozesses a r e  gathered in a vacuum tank before relegse tbrsugh 
exhaust filters. Gas s t reams from the liquid waste tanks in the Suspect Waste/ 

Laundry, TRU Waste and Mine Storage Filter buildings a r e  discharged to the 

ventilation systems and monitored by the exhaust radiation monitors. 

4.11.3.2 Sources of G a s e o ~ s  Waste--Radioactive gas streams may be 

emitted from the RH Waste, TRU Waste, Mine Storage Filter and Suspoct waste /  

Laundry buildings. The primary source is coolant gas vented from dry shipping 

casks.  Other sources are: 

-0verpnck canister welding vent gas 
-Cask cooling system noncoedensables 
*Liquid radwaste processing and 

collection tank vents 
*Canister overpack leak tests 

' 4 .11 .3 .3  Equipment Description- -Vacuum is maintained in a tank in the -- - - - -- 
RH Waste facility by a vacuum pxmp. A standby vacuum pxmp starts  automatically 

i f  the vacuum tank pressure r i ses  abo;re the set pressure range. The gas stream 

discharged from the vacuum p-~mps is  analyzed for radiosctivity as  it pnsses to the 

RH building ventilation exhaust filters, Release to the ventilatio=1 system is aulon 

matically stopped if high radiation levels a r e  detected. A flow diagram for the 

system i s  shown in Drawing 94540-P3. 



4.12 STORM SEWER AND NONRADIOACTIVE WASTE S'YSTEM 
.. .. . ... 

4.12.1 SANITARY SEWERS 
. . .  , .  . 

The si te  sani tary sewer system mee t s  s ta te  and EPA regulations where 

ap?rq?ri.ate,., .Sewage collection i s  by gravity . - flow throughout .. .. . , . the s i te ,  - .  . . . . . terminating . . 

a t  a sewage lift statioa equipped with float-controlled, d -~p lex  100-gpm pxmp.3 to 
. . .  

pump the sewage to the 'on-'site treatment plant. drawing 94534-C1 shows the sys-  

tem layout, and 94535-C1 the flow diagram fo r  the"system design. . K Treated effluent 

is discharged into a.holding.pond that has a t  l eas t  7 days' s torage capacity. Most 

p r o ~ e s s e d  effluent i s  recycled for landscaping irrigation. Pumps a r e  provided to 

i r r iga te  selected a reas .  Based on a design effluent discharge r a t e  of 103 gal per  

capita per  day, a peak flow of 35,000 gal per  dzy i s  generated during the f i r s t  

s3ift. No appreciable effluent is generated during 'second and third shifts; however, 

the sewage system i s  adeqtiate ,if..three full sh i f t s  a r e  in ojeration.: ' 

4.12.2 STORM SEWERS 

The s i te  i s  protected from s to rm runoff by two means.  F i r s t ,  an inter-  

ceptor ditch and 'berm dlverts runoff f rom the drainage plane above the s i t e  around 

the s i te  per imeter .  Where the water passes  under the s i te  entrance road and 

rai l road,  a box culvert i s  provided. The overal l  s i te  plan, Drawing 94533 - C l ,  

shows the lozation of the interceptor ditch and 'box culvert .  - ,  Figures. 11.4-1272-1 
, . . . , . . . . . , . .  I. 

. . 

and 11.4-12-2-2 show the c r o s s  sections of the ditch and 3ox culvert ,  respectively. 
, .. . ., . . . ., .. . ., - -: .. . . . , , .  . .  

The s e c o ~ d  means of runoff coiltrol i s ,  the on-site collection sys tem.  

Drawing 94534-C1 shows the buried s to rm sewer system piping. The sys tem 

collects runoff f rom paved a r e a s  and the buildings, ,and directs  it to  the low side 

of the s i te  for  re lease  t o  a drainage channel. Buried s to rm sewer piping is rein-  

forced co~ lc re t e  ,above'.l5-in. diameter and..no.lreinforced concrete..below 1'5-in. 
, .. diameter .  , , . . , . . , . . . . , 

. . . . .  



F i g u r e  11.4-12-2-1. I n t e r c e p t e r  d i t c h  and berm 

F i g u r e  11.4-1 2-2-2. Box c u l v e r t  i n t e r c e p t e r  



, . .  . .  

4.13 FIRE PROTECTION SYSTEMS 

4 .13 .1  . . .  SURFACE FACILITIES . . 

4 .13 .1 .1  ' General Provisions--All buildings with the exception of the Site - - .- . .. -- - - - - 
Entrance Gatehouse and the Emergency Power building a r e  provided .with a complete 

wet-pipe sprinkler  system designed in strict ,a.ccordance with NFPA Pamphlet No. 13, 

Ordinary hazard ,pipe schedule systems a r e  provid~ecl in normal  use a r e a s  while 

extra  hazard systems a r e  provided in .a reas  where significant quantities of flammable 

liquids o r  other occupancies of heavy fuel loading exist. The sprinkler  sys tems 

in Category J and IT facilities a r e  designed .to include the protection of piping f rom . 

earthquake loadings. Pendant-typ" sprinkler  heads arranged in a modular pattern 

a r e  provided 'below suspended ceilings with  ping loeated above the ceilings. 

Upright-type sprinkler heads a r e  provided in al l  other a r e a s  except in spaces  above 

ceilings where no combustible mater ials  exist .  Sprinkler heads in Category I and 
. . 

11 fa6ilities a r e  b i  t h e  thermostatically controlled type (U. L . on-off type), with 
. . 

temperature 'ratings gppropriate td the a r e a  hazard. 
. . .  

Sprinkler heads in Category I11 facili t ies a r e  regular  closed-type 

heads with a 165 O F  temporature rating for normal occupsncy a r e a s ,  a 212OF rat ing 

in the compater and control rooms,  and a higher rating. per  the NFPA when 

utilized near heat soa rces ,  A U, L.,-approved sprinkler  a l a rm check valve with ' 

water motor a l a rm gong, p re s su re  switch, and I?, D,  Siamese connection i s  pro-  

vided at each building, Post-indicator valves a r e  also provided on the f i re  mains 

c ~ t s i d e  the buildings, with Category I building indicator valves protected .from 
. ! 

tornado-induke'd missi les .  

Firehose cabinets and wall-mounted fire extinguishers a r e  pro- 

vided in a l l  facilities and installed in accordance with ap2licable codes and standards.  

The sprinkler  sys tems,  Halon systems,  manual f i r e - a l a rm boxes, and other 

f i r a - a l a rm dcviees ave cur~nected .to the building and s i te  f i re -a la rm sys tems.  



4.13.1.2 Special P rovisions - -The electronic equipment in the operations --- ------ 
control portion of the Administration building is protected by Halon systems in 

addition to the wet-pipe sprinkler system The exhaust hood in the food preparatron 

a rea  of the cafeteria is protected by an qutomatic dry-chemical fire-extinguishing 

system that when actuated will shut off electricity to the heating devices in the 

protected areas. 

The Emergency Power building is  protected with a low-pressure 

CO total flooding system in the generator rooms and within the feeder breaker ep- 2 
closures. The system is actuated by a combination of rate of r i se  aqd f i ~ e g  

temperature sensors.  Mechanical /pneumatic time delay valves and CO gas - 2 
operated sirens a r e  provided ,to permit safe evaluation prior to CO diach.arge. 

? 
The system also provides a capabilily fgr irnmediatc oceond gae release. 

4 . 1 3  . 2  UNDERGROUND FACILITIES 

Underground fire protection is primarily provided by two fire trucks, oqe 

at each level, These units have foam generation equipment and chemicals for fire 

fighting. The following facilities a r e  enclosed in fire-resistant structures and pro- 

tected with automatic fixed fire protection systems such as CO Halon, dry chem- 
2' 

ical, o r  foam: 1) computer room, 2) repair shop, 3 )  warehouse, 4) fuel and 

lubricant storage, 5 )  radsafe check area,  6) decontamination area ,  and 7 )  elec- 

tr ical  substation. 

Smoke and heat detectors a r e  located throughout the mine and a r e  zoned 

and connected to the fire alarm system. Fi re  d o ~ r s  and ventilation controls 

necessary to contain a fire o r  to control smoke a r e  operable t'roiii the central 

monitor control rooms in the Hdministratlon building. 

The following areas  of concern will be addressed and evaluated in greater 

detail during Titles I and 11: Establishment of Design Basis Fires (DBF) based on 

inventories of combustible loading; a study of automatic fixed firbe suppressron 

systems versus manual fire fighting in the support areas;  arrangement of HEPA 

filtration to protect against plugging or rupture under fire conditions; the enclosyre 

of hazardous areas;  zonrng of fire deteclivn devices within thc mine. 



4.14 BUILDING MATERIALS 
. . . .  . 

I 1  . . . .  . 2 .  
-'. 4.14.1 EXTERIOR .. ' ', . 

*Category I buildings: poured-in-place concrete . . ; . 

*Administration, .man and mater ials ,  man and mater ials  hoisthogse, . . . . 

. . ~arehous,e . /shops,  and vehicle maintenance buildings:, prefabri-  . . , .  . . . 

cated . . .  metal  , panels . . ,with fiberglass insulation. on the inter ior  s ide 

. . . -  faced , .  with . 5 1  8-in.. gypsum board. 

r. '*Site enteanC5-gatehouse: - .stucco over .C. M. U. 'with rigid'i&sulation on 
. y 

inferior.  s ide and furred 5 / 8-in. gypsum board. ' 

Roof: - 

*Category. I buildings: poured-in-place concrete with built-up roof over  
. . .. , , , . . i '  . .  . ., + . : . 

'.flgld insulation. 
.. . , ., ! . .  . * .  . : .  . 3  . 

. . 
*Administration building: built-up roof over rigid insulation board over 

. . . . : : ; ... 
lightweight concrete on metal  decking. 

*Site entrance gatehouse: built-up roof over rigid insulation board on 
. . 

metal  decking, 

.Man and mater ials ,  warehouse/ shops, vehicle maintenance, and man 

and mater ia l s  hoisthouse buildings: metal  roof (prefabricated metal  

buildings). 

. . .  . 
. 7 . .  - . . 

'RH building: single heavy structural-steel-framed, horizontal sliding 
., , doors a t  'entrance t o  cask t ransfer 'ga l le ry ,  

' 

, . r~ . ,  > 

'TRU, mine storage fil ter,  suspect wastellaundry, and emergency power 

buildings:: two single s t ruc tura l  s tee l  ver t ical  leaf doors ,  each 

hinge-mounted to  the walls. .Each leaf is anchored a t  i t s  f r ee  edge 

to  the roof and to  the base s lab with a manually operated vert ical  

sliding head bolt-foot bolt mechanism. The door construction con- 

s i s t s  of a pair  of s tee l  plates covering a s t ructural  s t ee l  f rame.  

*Entrance doors: aluminum entrance units a t  the main entrances with 

1 / 4 -in. tempered c l ea r  glass .  



Service doors: hollow metal in hollow metal frames. 

*Rollup doors: metal slat doors, motor-operated, 

Windows : 1-in. insulating glass (1 14-in, clear ,  112-in. a i r  space, --- 
1 14-in. clear)  fixed-in-aluminum frames ,  Outer layer i s  refleqtive. 

4.14.2 INTERIOR 

Walls and partitions: depending on the building construction and required 

fire ratipgs, major partitions will normally be elther concrete 

masonry with Furred gypsurn-buard firilsh un oflice side and expvsed 

block in other locations, o r  518-in. gypsum board over metal studs. 

Concrete interior walls will be used a s  necessary for ~hie3,ding o r  

etructurd integrity in Cntegqrjr T. hi,iilrlings. "l'he Adm~nistration 

building will have movable partitions used for a 4' x 6' modular 

layout. 

A U  showers and the toilet rooms in the RH, TRU, Mgn and Materials, 

and Admipistration buildings will have glazed tile walls. 

Doors: hollow metal insulated in pressed-metal frames.  

Floors: vinyl aebestos tile (11 8-in. ) in all administrative offlce aretiS, -- 
and the gatehouse. 

.Tee'razzo a t  Administration building vestibule alld lobby area, 

-Raised floor system in computer and control rooms in Administration 

building, operations and control a rea .  

*Ceramic tile in all  shower rooms and in the toilet rooms of the. RH, TR.TJ, 

Man and Materials, and Administration  building^. 

*Exposed concrete with non-dusting hardener in all other areas  where 

special decontamlnable coat jngs a r e  not ssgecifi?d, 

Base: -- 
04-in. vinyl base where vinyl tile is used. 

*glazed tile where ceramic tile is  used. 



Ceilings: ---. 

. . : *lath and plaster  over showers.  
. . 

.gypsum board in toilet a r eas ,  janitor rooms,  and locker rooms.  
... . 

' ;2' x 2' lay-in.minera1 fiber acoustical panels in exposed "T" grid 

system for administrative offices, lobbies, and hallways, 

-exposed construktion in al l  other a r e a s .  

~ ~ & . ~ i a l  Coatings: a l l  :waste-handling a rcas  in the RH and T R U  buildings 
. & 

will have walls, f loors,  and ceilings coated with .a decontaminable 

. . . .  . .  coating . such a s  Carboline's Phenoline 305 or  equal. All inter ior  
' 

sur faces  in the Suspect Waste/Laundry and Mine Storage Fi l ter  

. . . buil.d.ings that may be contaminated, during operation will a l so  be 
. . . ' coated with Carboline's Phenoline 305 o r  equal. 

Miscellaneous: 
. .  . . ." . . . 
. . .. . 

: . ;.Toilet partitions: nietal, baked-enamel finish, floor mounted. 

-Toilet accessories:  standard stainless-steel units,  

'.. ' . . *Hand rai ls :  s teel  pipe, painted; 
. :  
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