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FINAL PROJECI' REPORT 

TA·3S LOS ALAMOS POWER REACI'OR EXPERIMENT NO~ II (LAPRE II) 

DECOMMISSIONING PROJECT 

by 

Gilbert M. Montoya 

ABSTRACT 

This final repon addresses the decommissioninl of the LAPRE 11 Reactor, 
safety ~ndosuret fuel reservoir lanks~ emergem:y fuel recovery syslem. 
primary pUDlp pit. secondary loop, associated piping, and the post. 
remediation aClivities. POll-remedial aaion measurements are also 
included. The roSI of tbe prnjecl, Including Phase I assessment and Phase 
n remediation was approximately S4961{. The decommissioning operation 
produced 533 mJ of low-'evei soUd racii08C1ive waste and S mJ of mixed 
wasle. 

1.0 INTRODUcnON 

1.1 Lns Alamos Nationall..aboratory 

Los Alamos National Laboratory (LANL rorrneri~ Los Alamos Scientific Laboratory) was 
~slablished in 1943. It has been operated by the University of California since then as a 
government-owned. contraaor-openued (GOCO) facility for [he Manhauall'""Engineering 
District of the US Army, the Atomic Energy Commission. Ihe Energy Research and 
Development Administration, and now [he Dt:panment of Energy. The primary mission of 
[ne Laboratory is research and development to support the nation's nuclear weapon 
program. Although weapons activity has always been and remains the iargest single 
.1ctiviry. the Lalx1ratory has become a versatile and broarily basco muitiprogram research 
ano deveiopment institution. 

'me Laboratorv is located in norlh-centrai New Mexico about 60 air miles nonh 01 
A.1~uquerque. 'Physical facilities im.:jutJ~ 50 sites. or technicaj areas. spread over 43 square 
miles. 

1.2 Reactor Characteristics 

The Las Alamos Power Reactor Experiment No. II. lAPRE 11. was a test of a compacE 
homogeneous reaClor using a fuel soludon composed of U02 (93.S% 235U) dissolved in 
95% H~P04.J LAPRE nwas an lSOO kW water-cooled reactor. ReaCtor design was slaned 
t:arlv in ]955. Consrruction of LAPRE II belr!an in Februarv 1956. and the reactor 
upt!raleu irom February 1959 to May 1959 to capitalize on the inherent advantages of this 
reactor type and on the mosc recent infonnalion on materials HDd cbemistry Iben available. 
Much of [he information used in the design of LAPRE nwas obtained from research on 
problems encountered in the design and COO$lruction of LAPRE I.2 Many of tbe design 
features conformed with ponable power reactor specifications existing at the time. 
Standard items (pumps. heat exchangers. etc.) were used wherever possible. The design 
did not include generating equipment. but the heat dump could simulate turbine-generator 
nperation. A schematic view of the reactor js shown in Fig. 1. 
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1.3 Reaclor Localion 

LAPRE n was located in an exclusion area on the south side oi the main Laboratorv 
buildine: at TA·35 (Fie. 2). The location and the undenrouna arran2ement of the reaCtOr 
were chosen as an ecOnomical means oi obtaining the necessary personnel protection 
without the expenslZ of bjolugj~l shiclding COtl:ilLl'U.::t&llu. An incidental feature WtI:i the:: 
simulation of a portable reactor installation (Fig. 3). 

1A Purpose of the Decommissioning Project 

The purpose of the TA·35 Los Alamos Power ReaClor Decommissioning Project 
(LAPREDP) was to decommission the LAPRE II reactor at TA·35 to provide reusahle 
land space at the site and to eliminate the hazard of accidental intrusion into a 
contaminated site. 

1.5 Description of LAPRE.II Reaclur Componer1l5 Removed During Decommissioning 

Reactor vessel - The design of the reactor vessel is shown in Fig. 4. The vessel itselfwas 
basically a 16·jn. outSide diameter tube 49 in. long with an elliptical boltom. The wall 
thickness was j/8 in. throughOUt. The reactor cover. or derby. as it was referred to.. 
consisted of a 13-7/8 in. outside diameter cylinder 11 in. long and closed with an eiliptic:a.l 
head. All mar.erial was Type 316 stainless steel. To protect the vessel from contact with 
the corrosive fuel solution. all suriaces of (he vessel and derby were covered with 99.9% 
gold cladding machined to approximately 125 microinches. 

Safety enclosure - The s,:IItety r:ndosure contained the reactor vessel. the shim and refiector 
assembly. and the concrete shielding above the reactor vessel. The enclosure also provided 
containment in case of a vessel rupture. a leak in fuel line. feed water line. or steam line. 
The safety enclosure was installed in an excavation. which was then backfilled. 

Dimensions of the safety enclosure were 42.in. inside diameter. ~O·ft inside length. and 
5/16·in. wall thickness. The bottom end plate was.l in. thick. It was buill of mild steel. 
with the bonom half internally clad with 1/16 in. of copper. 

Centered 8 ft above the bonom on the east side of the saferv enclosure was all g-in. t1am!ed 
port that provided access for the feed water and steam lines". the thermocouple extension 
lines. the leak detector lines. and a pressure relief valve. 

The concrete shieJding was divided into two sections. or plugs, each 54 in. thick. The lower 
shield piug was 41 in. outside diameter and resled on a support rim 10 ft above the bottom 
of the vesseL The upper shield plug was removed and disposed of during postmortem 
activities on Aupt 28. 1959. 

leng[h 01180 in.• giving it a capacity of about 30 gaL It was mounled on a stope of 12%. 
with the lower end toward the reaaor. 

The fuel reservoir rank: was fabricated from a low aUoy steel lube with a 1/8 in. thick: 
copper liner. Copper was selected for a liner material because it had adequate corrosion 
rC3istance at temperatures up to l000C. The fuel reservoir tank was kept below that 
lerDperaWre by its extemal coolingjaclc:el. However. a gold sleeve was inserted in the 
lower end of the tank. where hal fuel might impinge on the liner as the fuel entered from 
the reactor vessel. 

http:LAPRE.II
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For protection against damage during oacicfilling, the fuel reservoir tank was hOLUeci in a 
24-in. outside diameter corrugated metal pipe. The reservoir tank was mounted inside the 
corrugated pipe on an 8 in. x2 in. steel channeL 

Emergenry fuel recove.,. system - The emergency fuel recovery system was Installed to 
facilitate recovezy of fuel in the event oi a fuel leak in the fuel reservoir tank or in the 
reactor vessel. For recovery of fuel from the fuel reservoir tank. a copper tank with a 7. 
3/16 in. outside diameter, a 1/8 in. wall. and 16 ft long with copper ends was placed parallel 
to the fuel reservoir tank and 2.5 ft below its corrugated metal enclosure. 

Primary pump pit - Because of the induced radioactivity in reac:tor outlet steam, all 
primary system piping and equipment were located in an underground conaete pit having 
pian dimensions of 8 ft 0 in. x 12 ft 0 in. and a depth of 21 ft 3 in. The main function of the 
primary loop was to circulate feed water to the reactor and remove steam from the reactor 
heat exchanger. 

Secondary loop - A secondary loop arrangement was used 10 condense the reac:tor­
produced steam and to dissipate the heat to atmosphere through a forced draft air 
radiator. The aboveground air radiators were removed during postmortem activities in 
1959. 	 . 

1.6 Technical Objectives 

The techniCOll objectives of the L\'pRE II decommissioning project were to do the 
following: 

• 	 demonstrate the safe and cost-effective dismantling of a subterranean 

contaminated and activated nuclear·fueled reactor: 


• 	 optimize the use of a dedicated subcontractor labor crew to induce a transfer of 
decommissioning experience; 

• 	 provide for technology transfer by generating project periormance data and 
documenting the decommissioning experience for use in future decommissioning 
projects; and 

• 	 make the site available for other use. 

1.7 Projea Summary 

Conceptual and detailed engineering to establish the groundwork for the physical 
decommissioning for the project began in February 1989 and was completed in December 
1991. Johnson Controls, Inc. (JCI), is the on-site subcontractor to Loi Alamos Nationa! 
Laboratory and was therefore the subcontractor for decommissioning operations. The 
Wutc Management Group, EM·' (formerly HSE.7), and the Radiation Protection Group, 
HS-l. provided site-specific health and safety indoctrination training and specific training 
on all reaaor-related activities. Physical decommissioning began in May 1991. 

The general decommissioning approach was to complete site charac:r.erization work that 
provided a thoroueh physical. chemical and radiologicaJ assessment of the contaminanu at 
the TA·35 site. 

In February 1989 the Geophysics Group. EES-3, performed a geophysical investigation of 
the lAPRE n reactor site in an attempt to locate the buried reactor and relaled 
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~umpunc:nlS. Elc:ctromagnetic induction (EMI) was used to locate metallic objects and to 
map changes in the electrica.1 struCture of the ground such as might reswt from a cut-and­
fill process such as Irenching. One of [he problems in measuring the magnetic field at [he 
l.APRE II site was the amounl of mametic material from the surroundinll facilities. After 
rcvlcwin~ the resuhs of the ycophysical survey, £ES·13 conduded that the.LAPRE II sill: 
WRS m05t likely lowuc:d as inoicatea in the as-built drawings (ENG-C 18400-23). See also 
Ihe final report by O. M. Monloya and M. T. Gerety, "Geophysical Survey of the LAPRE Il 
Reactor Sile Tc:chnic:aJ Area 3S," March 1989.3 

1n May 1990. as pan of the assessment phase of the LAPRE II site. the Environmental 
SurvciUancc: Group, EM-8. did core drilling to determine whether the soil was 
contaminated. Sampling was confmed to the area within the original fence around LAPRE 
n. For additional information. sec Gilbert M. Montoya. "Los Alamos Power Reactor 
Experimen& No.ll (LAPRE II) Site Characterization Summary Report.'" 

Afler tbe site Atssc:.ssmcnt. the overburden of the soil was removed to exnose the remainine 
shield plug to the reactor. The heat exchanger was removed. then the $Ccondary Joop. The 
safetv enclosure was excavated to allow its removal. Next. the fuel reservoir and 
cmei!!cncy fuel recovery system were removed. The pump pit was then demolished and 
removed. Remedial action activities and final restoration were then cumpleted. Physical 
licconmlssioning was compieted in November i991 ana the site releaeicd for unrestricted 
use ir, January J992 following final sampling. 

1.8 I'rimary Panicipaols 

US Dtpanmtn( of Energy· The LAPRE II decommissioning projec: was a project under 
the Assistant Secretary ior Nuclear Energy, with program responsibilities assigned to the 
Division of Facility and Site Decommissioning Projea.s in the Office of Remedial Action 
and Waste Technology at the Headquaners of the Department of Energy (DOE-HO). An 
on·sile DOE project manager was responsible for project execution. implementation. and 
on-site administration. The projeca was subsequently transferred to EM (lhe Office of 
Environmemai Restoration) in October 1989. 

Decommissioning operarions SUKonlraaor (DOS) - JeI was [he DOS to lhe l..olboralory 
anci provided aU craft suppon in the decommissioning efron. 

Olher on-sile organizalions • Figure.5 shows organizational relationships among the 
project's major panicipants. . 

2.0 SITE DESCRIPTION AND RECOGNIZED HAZARDS 

2.1 Description oCTAMJ5 LAPRE II Site 

Figure 6 shows the location oC the TA-3S site. TA-3S is approximately 4.4 miles from TA.. 
54. the radioaaive waste management disposal sire. where waste from Ibe 
decommissioning project was disposed of as 1o.leveJ waste. 

The LAPRE II decommissioning project occurred within an existing solid waste 
managemenl unit (SWMU) repled under SeaioD 3004(u) of the Resource. 
Conservation. and Rt.a)very Aa (ReM). The aile fC5ides within Material Disposal Area 
X. SWMU No. 35-002. at TA-3S. The EM..' DecommissioninsProgram Offsce and the 
Environmental Restoration (ER) Program aereed to dCCOnLammale and decommission the 
LAPRE II Reactor as an ER Program Institutional Interim Action. 
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DurinlZ tne eXC:1vation anci removal at' the saietv enclosure :lnd fuej reservoir lank of the 
LAPRE II reactor. an additional structure (pump pit) was unearthed. Piping was also 
uncovered. The Decommissionina Proiect Manaaement Team felt that the additional 
items. which were bevonci the ori£inal scooe or' work in the ProjeCt ManalZement Plan. 
should be removed. To manalZe such issues. Cl recommendation ior the deu::rmination of 
"no further actionn (NFA) is made in the RCRA Faciiity Investigation Work Plan. The 
EPA reviews the evidence ior the recommendatiOn and makes the decision for NFA or to 
continue characterization. For the LAPRE II reactor. removal of the pump. pit was 
recommenced to allow tile entire SWMU 35·002 to become a candidate site for NFA 
within operable unit 1129 in the work plan for the remedial feasibility investigation. 
Additional funding was requested anc approved to accompiish entIre remediation oi the 
site. A determination or' NFA was made by the Laboratory's ER Program. 

~.z Recognized Hazarcis 

Conlaminatiun • Contamination irom fission produces was distributed throughout Ehe 
reactor·related SYstems. ~eutron aCtiVatlOn at' the reactor vessel's critical re2ion. heat 
exchanger. :lnd nearby componenlS ran!!ea from 1 mR/h to 550 mR/h. Radiation levels un 
the fuel reservoir tanK ran2ea from I mR/h to 5 mR/h. The is !lallons of acid rinse 
solution used in 1%0 to recover the iueJ from tne [uel reservoir tWank raneed from 1 mR/h 
to 150 mR/h. ..' 

Industrial hazards and lead W In addition to the common industrial hazards of fall. 
electrical shock. crushing. rotating maChinery, e3rth·moving equipment. and the like. 
another hazard at the site was lead. Lead bricks were used for radialion shieldine. A 
waste regulated under RCRA. the lead was removed and stored under regulations of lhe 
state and the Environmental Protection Agency (EPA). 

3.0 PROJECT MANAGEMENT 

.3.1 Projea COSI and Schedule 

The LAPRE II decommi~~ioning. project used DOE's Cost and Schedule Controi Syslem 
Criteria as the basis ior comolete inte,gration of cost and schedule objectives and plans ior 
the duration ot" the project. The LAPRE II decommissioning project also applied DOE 
Order 4700.1. Project Management System. which provided a uniform project control 
system for both the l-aboratory und the subcontractor and allowc:u for a LOtally integrated 
projectwide system.;) 

Project summary schedule - The overall project summary schedule was based on an 
uperations .schr::<.:lule that planned the work to begin in April 1991 and end in Augusr 1991. 
The actual completion date for the oper.uions was November 1991 becawc the Project 
Management Plan was not approved until May 1991. a larger amount of contaminated soil 
.~~!'"! ... nf't";'M~"_r• •1t.,~ ~"~r:r"'''"1'.''~~. '\~'J r:,,~~ C',~,~! ::~:!!~."~~C' ~"'~k t:"'~-: ~,:,,:-:!!-:. 

Project costs ·111e tOlal estimated cost, including the assessment, planned remediation. 
and additional scope to remove the SWMU. was S496K. See aiso Seaion 4.3. 

Figure 7 shows project L:osts and percem of total by elements of the WBS. 

Figure 8 shows costs and percent of each dismantlement activity. Table I shows the 
elements of the worle: breakdown structure (WBS). T:lble II shows project costs by WBS. 
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Table I. Jll'Oj«1 Work Bre.aidown 5trucrure. 

LEVEL 1 LEVEL 2 

11.0 ,1.1 
I 

i Operations. Project Support 

-- 1.2 
! Dismantlement 

--
, 

11.3 
I Health Physics 

I11.4 
~-

CJoseoui 

: 1.5 

. Management 
Reserve 

LEVEL 3 


i1.2.1 
---~ IExpose & Remove 

I Reactor Vessel & I 
I Associated
I Components 

\1.2.2
1000----: 

Remove 
Contaminated 
Soili 

I 
I 

I
I 

1.2.3 
L--.-.... " 
: I Construction 

Support 

__ ~.2.1 

IMiscellaneoua 

"---Ii 1.2.5 
Site Reatoratlon 
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Tobie II. Projed Costs •• f' Work Breakdown Sln,ch.re. 

WUS Activ'ly 	 ftY89 FY9() ItY91~'2 TOTAl. 

(SIC) (SK) ($K) (SK) 


Ll Projecl support 	 Il.(H) 70.00 86.965 ICJ9.%5 

1.2.1 	 Exposed andrern.lVc reactor 113.946 

vessel and associa ted 

components 


(;I) 
I 

1.2.2 Remove conlami. ated soil 	 56.612 0>'" 
I 

t.O 

1.2.3 Construction IUPl mt 	 21.648 
(;I) 

(;I)

1.2,4 	 Site preparalion 31.1:140 
-J "'" 

1.2.S Site reatoratian 	 4J.9d9 .~ 

.... 1.3 Heallh physics 	 0.00 0.00 n.ooo 0.000 
Va 

1.4 	 Coseout 56.000 

Actual cest ofwork perfo. DIed (ACWP) 	 1l.00 70.00 413JlOO 4".oou 
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3.2 Radiolotical Cunlrojs 

.... dtok ••'a. Ctlnlm' pmftrall'l • Strict compHance with radiological control procedures was 
""Il~nu.II'l mlnimlZc nccupl1UOnai radioactivity exposure to leveLs as low as reasonably 
dchity"hte tALARA} ,lnU 10 preY~nt spreading: contamination around the slte. 

" IrnanrcJ ,.diAliun ,nmc:"mn lcchnidoan (Rm from Radiation Protection Group, liS-I. 
pmvuJcu rnnunUOUJ surveillance of aU u!:Commissioning aClivitie.s as.sOCIateU Wilh the 
I..APIU~ II ,",ccommissloning projeCt. 

$pt'!.:iai r4!"IuJrrmcnt!l lor udiation protection oi workers were specified under the 
l....ahorUlury practice ot j~su,"g il S~cciaJ Work Permit (SWP) for radiatlon work. See aiso 
Admlni:mauve Requircmenls (AR) 1'::;. ·Standard Operating Procedures and SpeciaJ 
Wnrk I'rrmiu: :lod AR ).1. 'PersonneL Radiation Exposure Conuol" in the En";rcmment. 
Sa,1c-/y. mad lIea/'" Mt:UUUll (ES&JI Manu.o.J).6.7 Afler reviewing expected conditions. the 
JuoJcct mon&l(lcnlcnl team initiated Lhe Radialion Work Permit (RWP). and HS· J 
pcU()nnellCccivcu and approvcd it. 

Wnrk WO$ monitored to ~n.5urt: thai the procedures were followed. The RPT surveyed and 
"umatured Ihc mbtcrials 1!cnc:r:ned dunnu work. Work conditions were revlcweu dailv. 
11lC: need for manges in procedures or racHoio~c:.a1 conuois was evs1ualed un the basis of 
rhese reviews. 

The RJ'T used portable survey inslruments lO measure Joose surface contamination. 
~onlUCI radiation levels Ihroughoutlhe generaJ sitc. ana airborne contamination 
l·onCCnlr.lltions. The RPT :slso ensured that personnel from JCI worked in II radiologically 
Stile manner. Other routine tasks included surveying used protective dOlhing and source­
<:nlibraung lhe instruments. 

All personnel working in contaminated area wore protective clothing: rubber and colton 
gloves. doth coycraJls. :.tnd sh~e covers. When there was a potenlial for hiR,h leveis of 
conlamination. a .second set of prolective clothing was required and supplemenled wilh 
plastic or rubber apparei. 

Personnel also wore fuU-raee respirators when exposure to airborne activity WK5 possiblc. 
The Indu$lri411 Hygiene Group. HS-5. fined eacit worKuwilh respirators. The Laboratory 
is required to maintain a respiralor program in aa:ordance wilh standards oi the 
OccupationaJ Safety and Heailh Administration (OSHA). 

Personnel monitoring included monthly radiation badge dosimetry. pocket and finger ring 
dosimeters. bioassay analysis of urine specimens. and annual in vivo counting. Air in the 
work urea was conlinuously sampied because of the potentia! for airborne contaminalion. 
Daily air samples were st.nt (0 the Health Physics Analysis Laboratory (HPAL) in HS·l for 
.:.tna),sis of gross alpha and gross beta-gamma activity. 

Nasal smears were taken aher operations involving removal of any reactor-relaled 
conlponenl and were checked for alpha and beta/gamma activity. 

The LAPRE II decommissioning project was completed WilhoUl a release of radioaaive 
malujaJ from the operalions area and withoul aD)' worker overezpoaurc. All pcnonnel 
exposures were maintained within federal quarterJy and annual limits. The AURA 
principle. an opera ling principle that encourages keepina exposure 10 toxic malerials and 
radial,ion to the iowest reasonable achievable level, was enforced in daily operalions. 
AauaJ expO$ures received by D&:D workers are discussed below. 
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~o radiological impacts [0 the environment were C:lUSea by decommissioning work. K~y 
factors in these .Qchievemenr.s were the iollowin~; 

• 	 management overview. 

• 	 strict procedural controls. 

• 	 prudent deployment of RWPs. 

• 	 employee training. 

• 	 use oi a dedicated subcontractor crew. and 

• 	 daily task planning. 

Occupational doses· The ?roject Management PI~m ,P;\.1P) ~sllmaled a total dose o\'er the 
life of the oroject of 7.64 man-rem. Tne actull tmOlI do::<e \',""S less than I man-rem. T:,is 
'iuccessiu1 record was tne rel\ult oi using principic:s ot AURA. good plannmg. and 
..:ooroinaLIon. 

AURA· Project policy was to maintain personnel exposure at ALARA levelS. This 
practice is required in DOE Order S480. 1. "Environment. SOlfety. ilmJ HeaiLh Program ror 
Department of Energy Opermions": Chapler XI. "Requirements for Radiation 
Protection." Edition 4(l).~ 

As a major management pr:lctice lor ALARA. special attention was given to reviewing 
procedures. perfecting existing techniques. and observing work practices with an awareness 
of methods to reduce the potential for personnel exposure. 

Preolanning or work [<lsks by the project leader ::md JeI induded detailed work procedures 
\~.. ilh t:5timates 01 personnei exposures. The project leader n:viewec.i critical oper:mons. 
Observations by management personnei and the RPT ~nsured that procedures were 
followed. that radiological control practices were followed properiy. and that changing 
...:onditions were properly addressed. Wl)rKers in potentiaily high-exposure ~lrcas r~ceiveci 
',vritten instructions and veroal Lralnine sessions so Ih:u workers couid become famiiiar with 
tneir preaelcrmmed tas);'.s and crailS personnei couid identil'y queries. 

Key lessons learned in the application of ALARA at the LAPRE II decommissioning 
project were the following: 

• 	 lO include requirements for ALARA and man·rem estim.ue5 for tasks with 
potential for significant exposure: 

• 	 to review all health and safety procedures C.il refulJy; and 

• 	 to monitor compliance of work with the procedures in the project management 
plan. 

3.3 Health and Safety Oversight 

In addition to radiation protection. Ihe Health and SaCelY Division (HS) adminisu~red 
implementation of industrial safery and hygiene procedures and provided personnel 
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:r:linin~. The Environmental Man3gem~nt Division IEM) ensured compliance \'I'ith he3ith. 
~a1C~fy. ~lna environmental requirements oi DOE orciers. 

s:,r",y· Jel s ... rety and the Safety and Risk Assessment Group. HS-3. were responsible for 
! he: s;u'c working conditions of the wor~ers. The safety program included review of planneci 
wmK procedures. ~urveiilance oi actual work practices. training. and tecbnicai support. .leI 
SafelY provided first-aid training, safe lifting and rigging procedures. and procedures 1'or 
accloent pf~vencion and investi~ation. leI Safety personnel also wrole "The TA·35 
LAPRE 11 Reactor Decommissioning Project Health and Safety Plan.0t9 

InduSlria) IIYlit'ne • The Industrial Hygiene Group. HS·S. provided technic:ll support in 
asbestos removal. lead remova1. and respirator protection. 

Enyjmnml'nud Pml«1ion • Environmenta.l protection at the lAPRE II decommissioning 
project consisted of controlling hazardous and radiological contaminants at the site and 
monilorin~ of the sile perimeter by the Environmental Surveillance Group. E~-8. 10 veritY 
:hal there were no significant radiological effects. Objectives of environmental protection 
were to. 

• 	 ensure that the LAPRE II decommissjonin~ project compiieci with applicable 
rcguiations and that exposures were:u AURA: 

• 	 verify that any contaminants released to the environment did not pose a significant 
risk to the public and were representative of the concentrations expected: and 

• 	 coUect ::lnd submit fin:!! verification ::ioil samples according to the Environmentai 
Soil Sampling PJan.~o 

.3.4 Engineering 

Engin~£Ting objectives for the LAPRE II decommissioning project included applying safe. 
~ost·effectjve decommissioning practices (Q fulfill the objectives of the project. 
Engineering activities included establishing project work practices by developing project 
instructions. detailed procedures. administrative procedures. technical operations 
flractices. engineering.design activities. technical speCification preparation for the cu.slc list. 
and input for the project scheaule. 

The LAPRE II decommissioning projecl insrJ'Uclions • The project management team 
prepared and issued projea instructions during special operalions. These inStruClions 
provided the subcontractor with the daily project activjties not otherwi5e covc:red in 
detailed technical procedures. such as the project management plan and standard 
nperaling procedures (SOPs). Examples of project instructions are operationai ~lIh:ty 
rr.:quirements. communication control during critical operations. and ALARA review. 

Detailed procedures· The project management tea.m ueveJoped the .sOP "RemOVing. 
Packaging. and Transporting Contaminated Components Associated with the LOl Alamos 
Power Reactor Experiment NO. II... which covered safety and engineering require menu. I I 

JCI Health and Safety Plan· The su!xomractor developed for ilS workers D heallh an'" 
safety plan specifica.lly for tbe LAPRE II decommissioning project. Topics in 'he "lin 
included emergeneyprocedures. accident reponing. fire prevention and proledion. traffic: 
conlrol. sanitation. housekeepih8- environmental proteclion. personal prolective 
equipment. electrical safety. and specifIC health and safeI)' requiremcnls. Deiaull of the 

18 




8-26-98 8:50~~SE.l\T BY: 

pian Rppear in 'The TA.-35 LAPRE 11 Re:l.ctor Dt!ctJmmissioning: Project Health and 
Safety Pl:ln."9 

-,.s Quality Assurance 

The quality assurance i QA) program conformed to ANST!ASME NQA·l. "Quality 
Assurance Program Reouirements for Nuclear Facilities." Jnd DOE Order AL .5700.6B. 
"Quality Assurance." I2.l:! To ensure the requisite quality at the overall project. the QA 
plan ior tbe L'\PRE decommissioning project established measures. procedures. and 
instructions ior ac:c:ompiishing the decommis.'Ilioning activities. The OA plan ensured that 
the appropriate: activities ..:.slablisheci and organized the program and that the iollowing 
dements were included: 

• document control; 

• inspection and tesl control: 

• identification and control of items: 

• ~ontroi oi nonconiorming !terns anti services: 

• correct.ive actions; 

• control 01 measuring and test e"luapment: :lno 

• establishment and maintenance of quality assurance records. 

Requirements and guidelines ior these activities are specified in the. Los Alamos Quality 
Assurance Manual for Engineering and Construction. 1J which complies with the 
requirements of DOE AL 5700.6B. 

3.6 Site Security 

A gate was locked overnight to ensure the security ofTA-35. allhough a security badge was 
not required during normal working hours. Barricades were erected around the penmeter 
at the LAPRE II decommissioning projt:cl to secure open excavations during 
decommissioning. 

4.0 DECOMMISSIONING PROJECT ACTIVITIES 

4.1 Coais 

The goal of the TA-35 The LAPRE II decommissioning project was to decommL<i)Slon the 
l.APRE II reactor safelY and cost-effectively. The proiect was funded bv the DOE 
'suutnwestern Juea .t?rograms Division lSAPD). The proJc:ct was conCUetea un~er [ne 
requirements of me Surplus Facilities Management Program (SFMP) u stated in the 
SFMP Resource Manual 85-4.15 The SFMP is a defunct program. but the requirements of 
the manual still provided useful guidance. 

4.2 SiLe Preparation 

Site preparation work supponed [he safe and expeditious dismantling and removal of the 
LAPRE II reactOr. This work included the following: 
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• 	 !ictting up the JCl worK station; 

• 	 inslalling suppa" facilities for site workers; 

• 	 ~stabli.shing emergency reaainess according to the TA·3S sile; and 

• 	 addressing safety concerns (tripping hazards. hygiene practices. emergency aJarms. 
CIC.). 

S~llift~ up Ihe 5ukonlrador office· Because the LAPRE II decommissioning project was 
outside. a worK station was constructed outside the exclusion zone of the LAPRE II 
decommissioning project. Personnel from JCl and Laboratory project management used 
Ihe work slatlon as an area in which to review drawings and keep imponant project 
documc:ntation onwsite. 

lnstaUin" support facilllies for sile worKers· A self-contained mobile decontamination 
unit accommodated Ihe various crafts personnej involved. The unit had a change room and 
shower area. A dining trailer was also a~ulJed Cor all crafts personnel assigned to the 
Jecommissioning project. 

Safety concerns· Safety concerns in heaith physics and industrial saiety required ongoing 
diaJogue berween projecl management and subcontractor personnel A mUSler area was 
identified in case an emergency required evacuation of the site; 

J.3 Scope of Work for Decommissioning 

The decommissioning of the LAPRE II reactor consisted primarily of removing the 
cum.Tete shield plug. reactor and heat exchanger. reactor safety enclosure, fuel reservoir 
lank.. cmergenc.-y fuel recovery system. primary pump pile secondary loop. associatec.i piping. 
and contaminated soil 

Removing the toncrete shield plug - To remove the remaining: concrete shield plug (54 in. 
(hick x 41 in. outside diameter). approximateiy 3 It oi soil was removed to expose the plU~ 
TIle piug was removed by rigging it OntO eye bollS and lifting the plug with a crane (Fig. 9). 
The contact dose rate on the shield plug was 2 mR/h. Swipes were taken ana submitted 
for qualitative analysis. The primary raciiolsolope was 137Cs. 

Removing the heal excbanger • The heat exchanger was removed from the enclosure so 
that the gold cladding could be recjaimed. bec:ause (he direct conUla dose rate was a 
manageable 30 mR/h (Fig. 10). The heat exchanger was packaged in a plastic-lined SS-gal. 
drum and staged as a mixed waste at TA·S4, the Radioactive Solid Wasee DisposaJ Faciliry. 

RemoYiollhe safely mdosuft • The 42 in. x 20 ft Jong safety enclosure lhal contained the 
-~::!.::!~!" ·'~t!e! ::!.~d the !!:,:= :~!!e~c:- ::==::::.:!-: ·.'*·~S e:='.-:t:::! C~ !h: ~:::,,:h :.::C ::.:: ::=== 
before rigging straps couid be placed around ihe exterior (Fig . .11). A crane was used to lilt 
OUt the steel safery enclosure. The highest e.neriar contact reading was 23 mR/h. The 
maximum interior contact reading was SSO mR/h. Permission was requested and granted 
from the Transponation Section of the Safety and RJsIc Assessment Group, HS-3. to 
lranspon the safeI)' enclosure as a waste package of itl own. 

Removing 1be fuel J'eSeI'Yolr laRk • The fud reservoir tank was excava&.ed; it wal localed 
approximately 25 ft below surface grade. 6 fi nonn of the safely endosurc (Fig. 12). In 
1960 when the fuel soJution-U02 (93.5% 23SU) dissolved ill H3PO~-was removed from 
the laM. approximately IS gallons of acid rinse solution remained in the heel of the tank. 

20 

http:excava&.ed


SENT BY: 8-26-98 8:51AM EM-13.... 


Fig. 9. Removing the concrete shield plug. 
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Fig. 11. Removing lhe reactor safety enclosure. 
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-:-ne l!UUlC was removec. neutraHzco with Jime. !olidified. ana disoosed oi as a low-Icvei 

'.V;tsle.. RigS1ng straps were placea on thc exterior oi the reservoir. wnich wa5 then lifted 

,)U[. p~cKaged in three iayers of plastic. !oaaed onlo :1 :btbeci trailer. anci tran~..poned 10 the 

radjoac:lve solid wasle disposal facility. The outside contact reaciing was 5 rnR/h. 


RfmO\'ing Ihe emergency fuel recovery system - Toe emergency fuel rerovery system Was 

IOCClted parallel to the fuel reservoir tank 2..5 ft below the corrugated metal enc.1osure. 

After the fuel reservoir tank was removed. the emergency fueJ recovery system was iocated. 

rigged, and lifted oUt of the excavalion for inspection to ensure that the Lank was free of 

liquids. No liquids were present. The tank was transported to the radioactive solid waste 

dIsposal facility for burial. 


Removina ,he primary pump pit. All primary system piping and equipment were located 

inside the subterranean pump pit. During the pianning phase of the decommissioning 

dfon. it was nOl known whether the pump pit existed or whether it was removed during 

i>0stmonem of the reaaor experiment in 1959. The south face of the pump pit was iocated 

during excavation oi the fuel rcsc.:rvoir tank. Because the removal was a change of scope 

:.md because the pump pit existed in a SWMU. i[ was determined that removal would never 

be easier and that closure of a SWMU was il primary remediation iaaor; thus. funding was 

:-equested and approved from the ER grouD to remove the pump pit. A "S-lon steel 

.leaciache ball was used to breaK up the concrete structure (Fig. 131. The highest contact 

reading on the interior portion oi the concrete structure was 15 mR/h. 


Removin" the seronciary joop - The secondary loop was used to extract the reactor· 

produced steam from the reaaor. The suppiy and return stainless steel }jnes were encased 

in a 24-in. corrugated metal pipe (eMP). The exterior at the eMP was jnsuiated with 

:lsbcastos. The JeI asbestos abatement team removed asbestos before the secondary ioop 

could be cut into manageable sections for disposal (Fig. 14). The subcontractor provided 

aU site·specific training of personnei in asbestos removal. No radioactivity was detected in 

the piping of the secondary loop. 


Site restoration· Site restoration included backfilling and contouring the site to its originai 

..:onoition. The Engineering Area Coordination assumed responsibility for appiying 3snnalt 

.:t the site to modify (he area to meet the neecis for vehicular parkins. Figure l5 shows the 

:Irea after site restoration was compieted. 


4.4 Packaging, Transponatlon. and Disposal of Wastes 

All radioactive solid wastes were packaged and labeled to comply with the requirements of 
::M·7, Waste Management. as descrioed in the LaboratorYs EnlJironmenr. Safery, and 
Heairh MQ.1UJD.J and in the On-Size Transponarion MimUD/.. £6 

PackaKing - Contact-handled waste packages were limited to a maximum surface dose rate 
of 200 mR/h. 

Transportation - All waste loads were s~ured and covered lor shipment to the radioactive 
soJid waste disposal site. TA.54. Area G. The HS-J radiation protection technician (RPT) 
signed the Radioactive Waste Disposal Form only after approving the loading and securing 
of the waste load. Waste was sent to TA-S4 only during hours when uaffic was not 
expected to be heavy. 

Disposal of wastes· Low.levei radioactive soHd waste generated by the LAPRE n 
decommissioning project was buried in pits at TA-S4. Area G. Burial in pilS consists of 
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.:overing the waste in the pits with a meter of uncontaminated sail ana revegetating the 
disposai area after pit closure. 

All mixed waste was stared ilt TAa54. Are!l G. in accordance with applicable regulatory 
recuirements. See also AR 10a3. ~Chemical. Hazaraous. and Mixed Waste." in the 
Laboratory's EnvironTnlmr, Safety, and Heaith ManuaL 17 

~.O SITE RELEASE PROGRAM 

To reJease a successf:illv decommissioned facility or site from the Southwestern Area 
Programs Division of Decontamination and DeCommissionin~ it is necessarY to veriiv and. 
in some cases. cenify that the remediation has been compieted according to 'the criteria for 
[he project. For the LAPRE II dt:Commissioning project. the derivation of cleanup 
guidance was provided in the "Plan ior Environmental Sampling." tO 

For the site to be released without raLiiololricai restrictions. the release criteria are 
devc:ioped on the basis of the DOE "Guicieiine~ for Residual Radioactive MateriaL at 
Formerly Utilized Sites Remedial Action Program ami Remote Surpius Facilities 
\Ianagcment Program Siles."lS An inoepenoent veriiication contractor. Oak Ridge 
Associateo Universities I ORAU). will verify thaI ali reiease criteria have been met. 

5.1 Remedial Action GuideUnes 

Development of guidelines ior residual radioactivity remaining in soils aiter remediation of 
the former .LAPRE II site followed the principle of as law as reasonably achievable 
(AlARA). To expedite decisjons on residual radioactivity at LAPRE 11. two decision­
making limits were used: dt! min;mw limits and upper-limit concentrations guides. 

De minimus limits are levels at which inconsequential heahh or environmental effects 
above background are expected. These limiu were recommended by the Environmental 
Protection Group, EM-8. an the basis of background levels of the parameters in the area 
(Table III). The limits are derived from iive background samples taken on Puye Mesa. 
southeast of the UPRE II site in an area undisturbed by Laboratory activities. Visuai 
inspection oi the area revealed no evidence that Laboratory operations had been 
?reviousiy carried OUt in [his area. The De mrnimus limits were taken as the mean pius twa 
times the standard deviation of anaiysis oi the background samples. This represents the 
97.5 percentile of the normal distribution represented by the estimated mean and standard 
deviation of the samples; that is. 97.5% of background samples would be expected to fall 
below this limit. 

The upperalimit concentration guides were derived to ensure conformance to the 
requirements that a member of the public receive no more than 100 mrem/y total effective 
do...e commitment above background as a result of exposure to residua.! contamination 
(Table IV). The Environmental Protection Group. EM-S. recommended these limits. 
Concemration guides were derived using a methodology derived for remote SFMP sites. 

The guides were derived assuming that the land was available for unrestricted use and that 
an inhabitant mainlained a residence on the site. raiaed crops and livestock on site. 
received a proponion of food intake from foodstuffs grown on site. and used water from 
the main aquifer below the Pajarito Plateau. The guides were generated usinllhe code 
RESRAD (residual radioactivity) developed at Argonne National Laboratory and 
implementing the methodology developed for remote SFMP sites (Gilbert. et aL 1989). 
Site-specific information included in the generation of ",ides included soil material bulk: 
density, rainfall. evapotranspiration. run-off. and depth to the waler table. Contamination 
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Table Ill. De Minimus Guidelines lI,Ci/g) rur ~"lciln"JI "fResidual Rodioacth'il).. 

I'arameler Mean Standard nC"iatiun Guldcline:l 
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'.\'35 assumec to extend throucil 20 ft oi the substrata.. and suosuriace contamination was 
.Is.sumc:a to extend from 0 in. ·to 20 ft below tne .suriace. 

,.)"ppiying these ~uide1ines Involved several steps. Any above-background residual 
:"Joio&lc[Jvltv detectable In the iield after the structure was removed wouid be excavateci. 
Excavation 'continued until these levels were reached. or until funher exc::::J.V3uon oec:lme 
Impractical. Soil samples were obtaineci from soils adjacent 10 KnOWn contaminated areas 
:Lna returned to tnc Labor.uorY ior aetermination at' (lross aioha. eross bela. IJ7Cs lZamma • 
•IOU other constituents as determined bv reviewimr kn~wn records~or analvzinli! scre'"eninsz 
:'Iamples. TIle resulls oi these anaiy.ses were then compareci with de minimus guiues ­
,:aicul.ued bv RESRAD. If results were at or below de minimus tnlicies. the area was 
~·onsjdt.:red free oi resiciual contaminauon. ­

If' the de I11mimus levels cannot be met oracticablv. the results are evaluated 10 en.!iure thaI 
the Ino mrem/y total effective dose limit is met. 'The concentration guides in Table IV are 
used tiS reference points tor making this determination. These ~uioes are baseo on 
~'llnscr'\'ati\'e :Issumodons th:l1 may nOt De realistic. For examOle. residu31 r3dioacu\,itv 
m:lv occur in a location in which sou is 100 shallow [0 a!Jow Ihe crowrh or' crops. 7hus: lhe 
:o!~.II(jCS iHC t.lppiied flexibiy on a case·oy-case basis to account tor site-speciiic conciitions. 
The ~uiues in Table IV are principally driven by Ihe direct. externai radiation anci exnosure 
:~atnwavs lor dust Inhalation. The sUrIace cultleiines are hic..her t ...an otners O&;\'eIODCO ior 
\Htl<:r ~itt!s lOr these same radionuciides bfC:lUSe of the :small area liOn':, exnecteci 10 
I;ontain above.hacKl:!:round residual radioacljvi(v. Cover anenuauon or direct cammn 
;~rH.)lOnS and dusling exoiain the increase (rom ~urt:lce to subsunace residual ruoio.:Jcti\·ity. 

5.2 Remedial Atlion 

Aher 'he delerminatlon tholl' the L(.lS Alamos Power Reaclor Experimen.t No. 1l (L·\PRE 
!J) should be decommissioned. the reactor was oesilmatcd for remedial aenon. a~cau.se 
LAPRE II was known to be contaminated with radioactive m:llcriais bec.:1usc ot prol!ram 
activities by the Office of Nuclear Energy lNE)' the t:1ciJity was accepted into the SAPD . 
. \ rcm~di.njon ~lra[e!;y was developed and followed 10 manage potential r;loio,lctl\'t: and 
,',;I7.;lrUOUS wastes generated by the project Ifig_ J0 I. 

:_, Pust-remedial AClion MeasuremenlS 

\ Iter ut!contaminauon and decommissioninu. were c,'ornoletcu. th~ En'·lronmt!nl.al 
PnHeclion Group. EM.S. did rhe finai soil survey 01 the' LAPRE 1J site. T ",ble V shows the 
final Laboratory analysis. Appendix B is a list of EM-8 standard operating proceoures 
ISOP~) used during soil sampling ilt the: LAPRE 11 site. 

Suu ~amplc t'ul1~liun - After the reactor. associated structure and components .•md 
~·nnl..aminated soil were removed. :l 20.ft.square ~rid was established on the bOllom and 
.. ides 01 thc: pit. and sarnpies were taken at each grid node. Sufficient soil for analvsis 
';lpproxjmateJy 2 lb) was taken iram each sampiing location. The radiaJogicaJ samples 
were collected according to ER SOP 06.09. "Spade and Scoop Method for CoUection of 
SoiJ S..tmph:s."19 Samples were handled with disposable plastic sampling toob. TIle !lame 
procedures were tollowec in collecting soil for hazardous wast.e analysis. A record of ,he 
chain of custody for the waste sjte studies was used for all soil samples collected (Fig. 17). 

KesuUs ot' reconnaissaDce 5uney· On September 23. 1991. the Environmental Prolcaion 
Group. EM·8, collected 15 composite soil sampJes {rom the site of the iAPRE 11 D&D 
prOject at TA-35. Eleven soil samples were collected from the sides and bOllom at' the pil; 
three samples were collected on the southeastern edge of the pit (backhoe stagIng areal; 

http:En'�lronmt!nl.al
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Joles semel/in; • Are nazarClOU, . 
. tor hazarcaou$ wa.te ..... no "w••te or constrtuent., no 
~na constituents Deerv'"·.-c sU.$oec,ed of beinQ . 

penormea1 present Iprocess ,,' 
. knowlecJQei1 / 

yes.., 
-Proceed us:n~ Are . Samr:)!. tor
RCAA Interlm'lcs nazaraou5 Widl5le'" ...........___ haZ.foouS
Measutes 4-': or constituonts....- waste ana
Guidance. present?" constituents. I 

.,. no 

Excavation at aoanoonea 
malerlals and radioactively 
cornamlnatea soil i .. perform"'.....'-----------' 
with field acr.ening for radioactive I 
and hazardous material". 

! 

SamDle bottom and side. of i 

pit for realdual raaioaclive 

contamination. and leave 

pit open pending analytical 

reSUlts. 
 , 

.~.~.~..
..••.- ""­.­

.. - "Were hazard~~s....... ..... ~ 

..../ waste or eonsliluent6........ ~Dlapo.e or recycl. radioactiver 

_.detected during the..--·· Iwaste as appropriate. : 

.•..•.e~~aYBtlon~/' I 
-...... 

, 
Samel. the bottom ana sides of ! 
the Dlt for res.dual hazeraoua we.tel Backfill the excavation I 
or constltuenls. ana leave pit ooen I"If-I lllsina clean tnaterial. 
::>encl.!no analytical results. ! 

I 

Does the . yes jExcavate further! 
pit contain residua'........ !b••ed on Dest 
hazardous waste or /1 engineering

constituents? ,..... Judgment. 

no 

!Sample ellc:avated materl.1 for 

:hazardous waste or con$tituen'ts. 


! 
•Dispose 01 hazardous on
imixed excavated waste 1-1___________ 

, as appropriate. . 

Fig. 16. LAPRE II remediation strategy . 
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Table V. Analysis ror Gross AII,ha, ncla, and COllUma Uncliuaclivil)". 

Sanlple 	 TollIllJ 15lt.:u 'O(~n !JUSr IJ1es BStl ,2JHH 
Location 	 ("gh) (rei/g) (rei/g) • (pC.ilgi (pCi/g) (ralin) 


( 1/8/1)2) (11/7/?1) (11/7/91 ) (l0....'25/1) 11 (10/22rl l) (11/' 7/"\) 


I. 	 2.35 0.IU57 (1.(I11J .j I It2ltCl 1J.IIC1H·1 

2. 	 2.23 U 0 III (lUg!),) ) ! III HlIIiI IIIIIt'l1 

:1. 	 2.05 1!llnH II UtN·' .!II .. lllUlIl It nW11 CD 
I 

I\j 
CJ)

0.0 Ill) 	 I4. 2.43 tl.ll.115 	 111 2.t121111 lI.un?') 
CD 
CD 

) .,5. 	 2.55 n.uuse. 11.1177It I. I~{I(I IIIiU~J I 
CD.. 

fl. 1.89 0.7.!~ ctHK II , 1.-11)1111 II.iH 17 	 0 
c.> 

~ 
7. 	 2.27 IUil." (L81~J II! tL!5UCl 1I.IIIr/L 

H. 	 2.25 11.712 "52!) .1 II 1I.11j·'2 tlll()~1'" 
~ 

9. 	 I.S7 n.1I11 (102H7 I j II IIJIIIl U.III17 7 

W. 	 1.94 11.211H n.211M 2.251111 II.Ullin.:" 

II. 	 1.8 ICI~' 1.1)21) Ii ., 1 79UI) 11.1111 "f.I ~ 
I .....

12. 1.9 () 115 0.216 Ii 1 (1.I1u·17 n.llh'j 1 	 c.> 
! 

I). 	 1.92 0.01-1 O.IUIH 11."1 2.1 Sill) 1I1I()1\) 

1.88 	 I). UN n 1~2 IJ.1 112HJII () OU7.!I·" 

15. 	 1.91 n. III,) (1.I.s~) IS lIi!ll/! 1I.liC)) ·1 CJ1 
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(JI 
CJ) 
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.1l1J ;11101 M:r S.lmOIl: was coilcct.eu on tne nCJrtn'¥o'CsLern CQlts: 01' the Oil (decontamInation 
~Ii:II.!II1l! aU:;II...\ ',~omDOSI(e ~oil samoie conslSted oi five 5uosamDies coilected at the center 
.:I1U \.·,lrncni Cit :1 20·ft·sQuare tfil!. 18 ano TJ.hle V)' .. -	 . 

E\1·X screent!o :>oil samoie.s ior I!ross alDha. beta. and 2amma riloioacuvitv before thev 
'A't!rc ~u"mmeu to the J..ieahh and Envjronmentai Chcr'iIistry Group_ eM-g. for anaiysls ui 
·,1\("0. ;~:-C). '::~Eu. lotal U (!J4U. :..!sU. and L38ln ;Jnc.i 9OSr. 

Both eross ajoha. and beta Il:!veis were:n .-: ~~ oeih! in all of the samoies coUecled. 
GeneraLiv. gross gammil activity rangeci Inccncenlrlltion Irom (j.n to 9.51 pCilg. Ranges 
..vere .:IS tallows. 

7able Vl. Ran~es of Gross Gamma Activity in Soil. 

\rea 	 Ranl!e of ~ross ~mma 

activity \pCi!g) 


3ac..:;;:hot! ~l:l~in~ ;Ireu 	 .i12 to b.31 
St!cnnlamm:1lI0n sta~ng arl!~l 	 dJs3 
2:.stcrn SlU~ or" the Oil 	 i.n to 1.:0 
':':.Jii ....:11\·il~· iocatcrJ on tne nurmeas~crn 1.92 
..:orner OJ (he pH 
Western slJe or' th~ pit 0.73 to 1).51 
;";onnern ~!d~ of the pit 0.72 
Soutnern side or the !'lit 3.13 

Radiunudide 

Weo oto 0.929 
'·l()Sr 0.1 to 6.1 
:S1Eu oto 1.09 
~; ,t......-	 Q to to.l 

:< '.) ut:tt!cl:1oie actlvilY tor alpha or "eta is anything .tt or Oclow 25 pCiig. 

The! ni~ne£l II!'.'eIS o{ I.nes were touno in [he nacknoC! stagm~ area. R~sults or' the lotai U 
.;naiysis snow it:!veis at .:s:; J.Lgl g. 

nandiinl;!:. packaging. and u;Jnsport of sampies were in accordance with ER SOPs () 1.04 and 
Ill.U5. 'The sampjes were douole-baggeci in Zipioe piastic bags for transport to the 
LJboriillory ior alpha and beta counting. lZiploc is a trademark of the Dow Chcmic.ll 
Company. inc.} Samples for gamma analyses were transported in 500-mi mdgen~ boules 
baggeci in Zipioc plastic bags. All tr:mspOf[ition of samples conformed to the 
requirements oi the L:lbora[ory's SafelY ami Risk Assessment Group. HS<;. 

Sampje analyses - Samples were analyzed in accordance with EM·8's SOP for irs counling 
trailer. and the standard analytical procedures of the Health and Environmental Chemistry 
Group_ EM·9 (see "OualiIY Assurance for Health and Environment.! Chemistry: 1992'­
LA-I0300.M:20 Final verification samples were analyzed radi~iso.IDpica~y for bOCo. U'Cs. 
and 152Eu usmg gamma spectroscopy, 114U~ 235U. and Z3SU usmg inductively coupAcd 
plasma mass spectrometry (ICP MS) and/or neutron activation. and 90Sr by proportional 
counting. 
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S:1molinl110r n:1Zarcious waste verification was done bv anaivzinll one comcosite soil 
\ilmplC ior {hC enure toxic compound list (TeL) in compilance with ER SOP 06.03. 
r~csulls ~howea thaI no hazardous waste was present. Two methocis of characterizin~ 
'.Vit5tC!; were used: knowiecige of process and c:hemical/physicaj analYsis. Appendix C !i.slS 

the mc:tDI~. pesucides. herbicides. and organic chemicais sampled 10 determine wnether tne 
:\ot! ~amnit: clceeoed the st3teci concc:aratlons lmg/l) as aetermineci by the toxicity 
rhnnH:lcrlSllc leaching procedure (TCLP). Resuits verified that no hazardous waste was 
pre£cnl. 

l'oSI·rl'mrdu.lI1Cllon staru.s - Soil samole measurements taken after removin2 raciioactive 
malcrinJs indicated that no areas of concern exisl. Under the Radiolo.nc:al Site Assessment 
Prol!f am. 0 RA U indcocncic:ntiv assessed the remedial action done 3t the LAPRE 11 sileo 
The-!1ssessmcnt veriJles the daia supponing the aoe'!uacy of remedial action ana 
confirming (hal radiological condirions at the LAPRE II sile c:ompiy with the guidelines 
~stnbljshed for this project. 

AU I cmcoiaJ action was comoieled bv Januarv 23. 1992. The deiav in comeietion was QUe 
to n one-month waiting period for resuits on soli sampies. The <taion proouc:ed 4 55-gal. 
drums and 7 ::O-eai. drums of mixed waste. all of it contaminated lead ( l.i mol",. Tne netion 
'.!cner:neci 533 m1 of low-levei soHd waste. which was treated as outlinea in ARs 10.1 ana 
': U·J in the Laboratory's £m.'ironmefll. Safety, and. Heahh ManuaL ~l 

QU2iif~ assurance - Appropriate sample control and documentation proceciures were done 
in Ihc field and laboratory In accordance with ER SOP 01.0S. 

{t.O LESSONS LEARNED 

The T A-35 LAPRE II project management team learned valuable lessons in 
decommissioning a subterranean contaminated and activated nuclear-fueled reactor. 

Over ail, the decommissjonim! efforts at Los Alamos have demonstrated that nudcar 
cleanup and wasle manaeemenl can be accomnlished effidentlv, safely. ana COSE eifecti\'eiv. 
TI1e TA.35 LAPRE II reactor was decammissloneci with maximum attention to 'he saletv' 
\)1 WOrKers and the public and to protection oi the environment. The skills empio~e<i. . 
tectmoiogy used. and Lessons learned wiil assis[ others in planning and periorming simiiar 
pro~ects. 

A brief summary of lessons learned during the LAPRE II decommissioning project is as 
follows. 

lmpJementation of radiological cOlln"l, - The decommissioning work was planned and 
executed with safety, waste minimization. and productivity priorities. To periorm this work 
safely, each task required the following: 

• 	 characterizing the site for radiologicaJ and c:hemicai hazards: 

• 	 detailed planning. induding radiological controls. to preclude spreading 

contamination and EO minimize radiation exposure; 


• 	 preparation of contingency and emergency responses; 

• 	 thorough training, supervision. and radiological moniEoring; and 

• 	 proper selection and use of protective clothing. 
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RadioJo~cal exposure· .~n aggressive ALARA campaign is empioyec.i at Los Alamos 
~ationai Laboralory. Personnei :;xposures are routineiy kept at Jess than j R/y. Detailed 
procedures. throu~ lrCuning anci extensive use of mOCk-Ups. were aspectS of the success or 
tnis orouam anti the ummate contrtbutors to tne success of the L4.PRE II 
c.lecommissioning projet."t. 
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Appendix A. Abbrevialions and enits of Measure. 

ACWP 
AL4.RA 
AR 
Cl 
em 
C~lP 
D&D 
DOE 

DOE-HO 

DOS 

EM 
EMI 
EPA 
ER 
ES&H 
FY 
~ 

GOCO 
~ 

HPAL 
HPS 
HS 
JeI 
LANL 
LAPRE n 
LAPREDP 
m 
mR 
mrem 
~E 
ORAU 
OSHA 
pCi
PMP 
QA 
RCRA 
rem 
RESRAD 
RPT 
RWP 
SAPD 
SFMP 
SOP 
SWMU 
SWP 
TCL 
WBS 
y 

:.ICluaJ co~t of work ceriormed 
..IS low as reasonably achievable 
Adminis£r<ltive Requirement in the Environment. Rea/liz. anti Safery Manuai 
curie 
centimeter 
corrugated meta! pipe 
decontamination anu decommissioning 
Department of Energy ­
Department of Energy· Headquaners 
decommission.in~ operations suiJcomractor 
Environmental Management Division 
electromaenetic induclion 
Environmental Protection Allenc:v 
Environmental Restoration - . 
I.!nvironmenl. saietv. ;ulIj heailh 
fiscaL year . 
:.!ram 
~o'\'crnment,o\\lned. comractor-oper:ueu 
hour 
Heauh PhYsics Anaivsis Laboratorv 
health onvsics survevor . 
Heaith' ano Safety Division 
Johnson Controls. Inc. 
Los Alamos National Laboratorv 
Los Alamos Power Reactor Experiment No. II 
Los Alamos Power Reactor Decommis5ioning Project 
meter 
milliroentaen 
millirem ~ 
Office or ~uclear Energy 
Oak RidlZe Associated Universities 
Occupational Safety and Heailh Administration 
picocurie 
project management pian 
uualitv assunmce 
Resource Conservation and Recoverv Act 
radialion equivaient man • 
residual radioactive materials auidelines 
radiation protection techniciari' 
Radiation Work: Permit 
Southwestern Area Pro2rams Division 
Surplus Facilities Management Program of the US Department of Energy 
standard operating procedure 
solid Waste management unit 
Special Work Permit 
Toxic Compound Lise 
work breakdown structure 
year 
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..;.ppenciix il. £M·8 Sianoarci Opetaun~ PrnceDures ,SOPs) ustO Durm~ LAPRE II SoU 
5am~iin. 

SOP # 

oL01.0J 

01.01.02 

01.02 

I) 1.04 

01.05 

J2.01 

02.02 

!)2.03 

fl2.07 

02.12 

02.13 

02.15 

:12.16 

t)6.03 

06.08 

06.09 

06.10 

06.11 

06.18 

W2-01 (draft) 

SOPTltIe 

Recorcis 

Trajning 

Contain; Samp ana Pres 

Samp Control and Doc 

QA/OC 

Protective Equip 

Kes~:malOrs 

?re-Brief 


Equip. Dl!ccm. 


~1on. w! Photo ion Detecl. 


Mon. wiFlame Ion 
Detect. 

AJDha Surf. Contam. 

Soil Screen for Alpha 

Samp. Volatile Org. 

Gas Chromo - Orgs. 

Spade and Scoop 

Hand Auger Samp. 

Steel Surf. Soil 

Hand Auger·Sand 

Berthold Low Activity 
Counter 

J.& 

. 

SOP Cross Aefcrcnrc 

Re.corcis 

Training and MedicaJ Surveiilance 

Containers and Sampiing 

Sampie Control and Docurnemanon 

Field OuaHrv AssuranceiQuaHtv Cuntrol 
Blank SamDies: Guide to Hanollne. 
Packaging, 'and Shipping or' Samoles 

Personai Protective Equipment 

Resoirators 

?re ·entry Brieiings iar !'lite Personnel 

General Equipment Decontamination 

Monitoring of Organic Vnpors wilh il 
PhOloionizalion Dt:!lector 

Monitorine of Or£!anic VaDors wilh a 
Flame Ionizalion 'beteetoi 

TOlal Aloha Surface Contamination 
Measurements 

Screenin~ Sou Sample!S lor Alon;l 
=mmers 

SamJ)iing ier Volatiic Organics 

Portable Gas Chrom:HoaraDnv f:dd 
Screening of Volaliie Oiganlc' 
Compounds 

Spade and Scoop Method [or ColleC1.ion 
ofSoil Samples 

Hand Auger and Thin-Wall Sampler 

Stainless Steel Surface Soil Sampler 

Hand Auger for Sand or Packed Powders 
and GranuJes 

Calibration. Qualitv Contro" Detection 
Limit. and Use ~ 
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• 
Appendix C. Toxicity CharaCleflstic Peslicides. Herbicides. roxic Meta1s. and Organic 
Compuunds Sampled fur in Suil. 

Compound 

Arsenic 
Barium 
Benzene 
Cadmium 
Carbon tetrachloride 
Chlordane 
Chlorooenzent: 
Chloroform 
Chromium 
u-Cresot 
m·Cresoi 
p-Cresol 
CreSOl 
:.4·D 
H exachlorobenzene 
H exacnlorobuladiene 
Hexacioro(;tha.ne 
Lt:ad 
Lindane 
Mercurv 
MethoxVchlor 
Methyl ethyl ketone 
Nitrobenzene 
Pentachlorophenoi 
Pvridine 
S~lenium 
Silver 
TetrachloroethvJene 
1.4-Dichlorobenzene 
1.2·Dichloroethane 
1.1-DichloroelhyJene 
2.4-Dinitrololuene 
Endrin 
Heptachlor 
(and its hydroxiue) 

Toxaphene 
Trichloroethvlene 
2.4.5-Trichlorophenol 
2.4.6-Trichloroohenol 
2,4,5·TP (SiJveX) 
Vinyl chloride 

Cuncentration I mgj!) 

5.0 
]00.0 

O.S 
1.0 
0.5 
0.03 

100.01 
6.0 
5.0 

200.0 
200.0 
200.0 
~OO.O 

10.0 
:,).13 
0.5 
3.0 
5.0 
0.4 
0.2 

10.0 
:00.0 

2.0 
100.0 

5.0 
1.0
:.0 
0.7 
7.5 
0.5 
0.7 
U.13 
0.02 
0.008 

0.5 
0.5 

400.0 
:2.0 
1.0 
0.2 
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