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This docwnen-1: pr.:>vides gu i.dance to th:)se tesponsible for protecting tne---:nrr:tn : 
underg:round rc.dic-a.ct1 ,,·e ma-:eria2..s in de9.cti vated reactor areas at Hanford . 
assumed access :::on+,ro1. to these areas ¥ill be maintained for at least five years. 
Prior to relsxati0n ?f a~:cel:':o reg_uiremen:-s, the condi.tion of underground materials 
should be revievea. and the radi0logical control measures modified , This document 
recommends only those mer.s·;,1res needed t.o protect the reasonably prudent but unin 
formed la~nnan in tt.e vicinity of a deac-ci vated reactor. Particular attent i0n was 
gi veri· to the f.i.rst five yea.rs s.:fter deactivation. 

Many recommendati0ns here are based on Hanford standards . These st&.ndards were 
devised primarily to provide rad.i&t,i0n •~cmt:r-:->l measures for waste burial in an cper" •· 
ating area but have some a.pplicstion in preparing the sites for al)andonment . Waste 
disposal faciliti es associated. with the d.eactivation of DR Reactor were not given 
the same detailed r::: onsider:ttio~ 9.s facilities in 100-F a.nd 100-·EI Areas because lC.10-D 
Area 1,1.ill rema:in in operation. Similarly_, disposal sites i.n lOO··F remaining i.n 
custody of the Biolcgv ()J;erati:m, H':l.r.ford Laboratories , wer-e not c:msidered in de •• 
riving recommendations of this report . · 

SUMMARY 

The folloWing i terns are re ,:cmmended to protect the pu.bl.ic from undergro1 ... nd radlo
acti ve mater-ials in dee.cti vated reactor areas. 

1 . ReYiew :?:·ecords of 1J.J1d.erground d.isp:isal facilities and updste inf or·· 
mation such as l0caticns , dimensions ,. and contents . Accuracy of 13.ata 
should be verifi.ed where prac-t:ic'3l. Fer exampleJ boundari.es of dis .. , 
posal sites should be plotted accord~.ng to plant coordinates by a 
surveyor . 

2. Backfill trenchea and pi ts to n0nool grade . At least four feet of 
soil cover sh:,uld be pr~vided and the dose rate at the surf.ace of 
the backfilled t::::-ench or pit sbo·'.l.ld. b8 less than l iuem/hour. 
MB.king a mound to obta.in the r~ccmmend.ed depth c,f cover or to reduce 
dose rate below· the 1 rnrem/h::)ll.r is not permitted. 

3. Remove fe!'lci.ng from around all burial sites) except those within 
the 105 exch.tsi -:m o.reas , Equipment sho•.tld not be stored above 
grade w1.thin sbandoned solid waste bu.rial grounds . 
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Erect marker posts (AC-5-40) to define boundaries of these under
ground sites predicted to contain significant q_uan+:i ties of radio
ac-ti ye materials five years after rea.ctor deacti vat.ion . 1'he 
"Instru:::tions for Use" of AC-5 ••4-0 sho:.ild be followed in erecting 
the posts . New marker posts will not be required at any of the 
bur:1.al sites within a 105 exclusion area . 

Backfill or seal off portions of the coolant effluent system to 
prevent spread of contamination. 

6 , Issue reports within two month.s after each area is abandoned) 
documenting comli t:i.on of 1.mdergr0und radioactive materials and 
providing a.dvice on .further control measures . 

RECORDS 

HW-83710 

Radiological Enginee:d.ng o Res':!arch and. Engi!"leering Section; maintain rer:ords on 
undergro,..t.'ld ra.cli::,ae::ti ve I!lat erials in the reactor. areas . These records are based on 
a comprer•ensive rev:i.ew of the u.no.ergrou .. -id sites in 1956 and on notices of subse
quent. cbEinges submi-i:.ted by 11sers . Although no effort is made to acco1mt for radio~ 
activity on a curie basis _, fair estimates of activity and/or po-+:ential. conseq_11ences 
can be made from the description of the t-ype of materia.l released. to ground or buried 
at any given site . The portion o.f the record pertaining to lOO ~F and 100-H is re
produced in Appendix A. This portion of. the re -::ord need.s to be updated by t he 
custodians . It is recommended that the baund.aries of dispasal sites be rechecked and 
plotted according to plant coordinates by a SU.!"lreyor , In some instances _, descri.p
ti.ons of the contents should be rewritten according t..o best current knowledge . 

A report- should be issued by the areu Radiation Monitoring Supervisor within two 
months after resc+:.or ,ieact.i vat.ion to mnke the description of the bttried ra.di oacti ve 
material readily available to snyone interested in using the land . This report 
should nc,t anly document -~onditi0ns of buried radioactive ma+:,er-ial but should pro,ride 
advice on control meas-..:..res .n,eeded :.o prot ec t future land users . 

MARKING A"ND BACKFILLING :FJF.IAL GRrn3NDS 

Radiation Control Stands.rd 7 , 1 requires an abandoned burial trench or pit be back
filled to normal grade_, pr.:,viding at le=-a st t'\.l'o f.eet of dirt cover and a radiation 
level of not mo:re than l mrem/ho,.i.r a+. P.ormal grade . Radiation prote::::ti::m e'1gi.neers 
in Hanford Laborgtor i e s have ~_ec0Inmend.ed t.t:at at least four feet .of soil cover be 
provided. · It- is l:i.k.el y th:1.t the s1.snd&.r ·i '\Jill be changed S'.)On to req-:..ire the 
deeper co1ier . cut even if the s~a:r..dar d we:r.·e net changed, a fou.r- fo0t minimum cover 
wo11ld be prudent sin~e the sites will be abandoned short-ly a ft-er the final buri::.l s . 
Ir.- will n'.)t be necessary to ad".l coirer to pi-0vi.Jusly back.filled trenches or pit s _, if 
radiat:i.on levels are less than 1 mrem/hour at the normal grade . 

The current pr act:.~e of storing ,:-.on~arn:inated equipment above grade in a solid \Taste 
b11.r:i.al. grc-und •,.ill net be pe:r.mi tted '1.!'hen the site i.s abandoned . be'2!3. 1..1.se the stored 
c;ear 1.~oul.d be unsightly <Jnd. ::.-equ.1r~ periodic surveys , All such mat erinl must be 
removed or buxied . 
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Decisions must be made regarding the marking of burial site boundaries, such as the 
type of marker to be used, the sites needing marking, and the number of markers 
need2d for each site. Marker posts intended for permanent marking of burial plots 
containing solid radioactive m-:1terial are described in 11Architectural-Civil 
St 8.nd;irds, AC-5-40," The stsndard a.s well as the "Instructions for Use" of AC-5 ·~40 
arc reproduced in Appendix B. This marker should be the only type used to denote 
bc•.l.!:.da:ries of the burial gro·.....rds in abandoned areas. Fencing o:r cha.in barricades 
currently around burial sites sh-Juld be removed prior to abandonment to avoid 
necessity of mainta.ining or replacing later. 

There are burial plots and liquid waste disposal sites that will not require 
erection of m9.rkers . These in•:l•.ide ·the underground radicacti ve materials within 
the 105 ex~lusion area. Any exca,?ation thst will be done in this area aft.er de• 
activation will require ade::i,uate control measures_, including referring to recor ds of 
buried. radioacti Ye materials. The 105 b1..ilding it.self and the fencing prov~de sll 
the marking required , Furtherm::ire, -+::,here are facil~ties outside of the 105 ex
clusion area where the potential consequences of the underground radioacti.ve material 
do not warrant erecti.on of markers, Th.ere are sites ,,rhere small amounts of liquid 
waste were released t~ ground many years ago that no longer contain significant 
qu.snti ties of radionuclides. The q_uanti ty -of radioactive material at e.:1ch site 
should be estima-:.ed. and the potential co:1sequences of land use or dis•:,urbance evalu
ated . The following ~riteria is recommended: Marker posts need not be installed 
where it can be pr~dicted that radiologii::.al control measures will be unnecessa.ry for 
any conceivable use of the land five years after deactivation .. The fi ve••year pe:::-iod 
:is based on the assumed time access contr,ol i.rill be retained by oper.ators of remaining 
Hanford reactors . 

The principal sites reg_uiring markers at 100-F and 100-·H are three solid waste burial 
gro·,mds. These are le.rge areas wi tb. perimeters totaling oYer 6000 feet . If the 
11 In.structions for lise" of AC-5••40 were follo·,red, 200 ma:rke:,:- posts would be needed to 
define the boundaries of these three large burial grounds . 'Ihere are efforts being 
made to revise the "Inst.r-ur;tion" or obtain uan exception" in order that the number 
of posts to be- installed. e:::,,n be subi;tantially reduced . However_; as of the date of 
this report, the number of posts .".'e.quired and the spacing between posts are as stated 
in the ,.Instructions for Use" of AC··5••40. 

EFFLUENT $;;'.'STEM 

The coolant effl11ent system components are contsminated and control measures will be 
necessary. The radionuclide of gree.test concern is zu65 with a 250-d.q,y h':11.f life, 
although relatively sma~.l quan~,ities cf fission products vith longer. half li.ves will 
ali:o be present . The ;;on-::::.::-1 o'b,jectiYe will be to pre"ent spread of contamination 
and to preven-1: personnel. contact during the first five years after resctor deacti
vaticm. After the f:ive-•year peri0d., no further control will be ne1=:essar;, becam:e 
the acti vi.ty will be insignif:i:csnt , Erection of marker posts . to def.'j_ne locations 
of any effluent system ,:.0mponent will be unnecessary . Furtherm·ore .• posts are not 
neeied where effl'..lent may have 1:-een released to ground or wher-: effluent sludge was 
buried., HoweverJ all pertin'=nt infonna-+::-i0n on these sites should be do'.!umented. in 
the rep')rt to 'be issued s.fter c.eect:i.vaticn , 

The effluent pipes should be sealed -+::0 pr'=vent cont.aminat i:m spread and personnel 
entry. Covering portions o.f t:h.e effluer.~ pipe that are above gI? und is n-::>t 
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ne ~essary . The junction boxes should be checked to determine if they are adequately 
se!:lled . 

The s':!wage lift stations (1608) are to be locked and posted to prevent an unmonito red 
ent ry. If the pumps are re.moved from a 1608 building within five years of deacti
vation.. the tank tops will have to be sealed to prevent dry contamination from 
spreading ,, 

Seal the outfall structure (1904) pipe openings and fill with sufficient eartl':. to 
cover and secure the c0ntamination . 

The cap walls and baffles should be pushed into the bottom of the retention basin 
(107) . A four- foot deep_earth fill should cover all contaminated surfaces . The de
pression left in the center of the basins would not be objectionable . However, t he 
rupture effluent trench should be backfilled to grade, 

PERTINENT STANDARDS 

In an effort to collect all applicable information within the covers of this report _, 
Radiation Protection Standard. ? .1 i.s reproduced in Appendix C and Radiation Control 
Standard 8.2 is reproduced i n Appendix D. Some of the individual items listed 
obviously do not apply to a.bandoned waste disposal facilities, but o::hers are wor1:.hy 
of clarifying comment. 

Radiation Protection Standard 7,1 requires the boundaries of the disposal areas t o be 
identified both. at the si.t e and on msster d.i.agrams and plans . Conformance to t hi s 
item is assured, if medallions on the .marker posts are identi.fied with numbers 
assigned by Rad.i.ation Prot ecti0n Operat ion, HL, and these numbers are also shown on 
the report issu.ed., within two months of deactivation . 

Radiation Control Standard 8 .2 requires solid waste pits and burial grounds being 
used exclusively for solid vaste disp:.:isal and pits and cribs for liquid wast es be ing 
used exclusively for lig_uid wa e.tes . The purpose of this item is t o min.imiz~ l esching 
of radioactive material from solid wastes . A trench or pit originally made and used 
for liquid waste disposal., but is now essentially dry, could be use,i for :ilsposal of 
solid waste jus-:. prior to back.filling and abandoning. . However, such acti.on should 
have concurrence 0f Radiological Engineering . 

The weed control program as mentioned in RCS 8.2 may be desirable . This item should 
be specifically discussed in the docu.ment that is to be issued within two montb.s 
after deactivation . 

Ra~:!'.ltzering 
Research and Engineering 

WN Koop ~mnd 

Unit 
Section 
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APPENDIX A 

RECORD OF UNDERGROUND F.ADIOACTIVE WASTE 

PART I - 100-F REACTOR AREA 

107-F RADIATION ZONE 

Coclant effluent has contaminated surface ground area on the northwest and east side 
of the 107-F retention basin. All detectable surface contamination is within the 
posted radiation zone, Underground seepage from the 107-F basin to the river has 
spread radiQactive material upstream to the 181-F Building and downstream, perhaps 
as far as five miles , 
(Drawing - Reference 1) 

107-F RUPI'URE EFFLUENT TRENCH 

·-The posted area includes a trench and a flume from the second generation effluent 
line. Trench was excavated in 1950 to dispose of coolant effluent containing rupture 
debris, However, since about 1958, no rupture effluent has been sent to this trench , 
During 1963, effluent was diverted to trench during an extended outage to permit pipe 
repair . No appreciable contamination was detected in this area in a 1964 survey , 
(Drawing - Reference 2) 

188-F ASH PIT 

Minor quantities of radioactive material have been found in the pit. This contami
nation is probably from leaks in the effluent line. The 9.rea is marked with a chain 
fence. 
(Drawing - Reference 3) 

1608-·F TRENCH 

Trench was excavated in 1952 for disposal of outage effl~ent. The area is marked 
with a chain fence. 
(Drawing - Reference 4) 

105-F STORAGE BASIN TRENCH 

Excavation date and exact location of the trench is uncertain. It was used to 
receive effluent during an early rupture outage. Sludge removed from the storage 
basin in 1951 ~as put in trench and then covered to grade with about eight feet of 
soil. The site is not marked , 
(Dr~wing •· Reference 5) 
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105-F PLUTO CRIB 

T.t.is crib was constructed for disposal of coolant from process tubes containing a 
ru.ptu:re1 fuel element . The construction date is uncertain, probably about 1950 . 
The ~rib was covered with 10 to J.2 feet of soil after the relatively short period 
of use. The location is id.enti.fied by a vent pipe and a four-inch steel post . 
(Drawing - Reference 6) 

BALL WASHER CRIB 

Wastes from the decontamination of boron balls in 1953 were buried and covered with 
several feet of soil. The site is marked with a chain fence. 
(Drawing - Reference 7) 

115-F PIT 

The pit was excavated in 1949 to hold silica gel removed 
promptly covered to grade with five or six feet of soil. 
by a yellow steel post. 
(Drawing - Reference 8) 

from a dryer room and 
The location is identified 

MINOR CONSTRUCrION BURIAL GROUND #1 

Irradiated gear, such es VSR thimbles and step plugs removed from the 105-F during 
1952, was buried just outside exclusion area and covered with five feet of soil . 
The site is marked with nonstandard concrete monwnents. 
(Drawing - Reference 9) 

SOLID WASTE BURIAL GROUND #2 

This site was opened in 1955, and the boundaries were extended on two subsequent 
occasions. Three -t:.renches running north and south cont.ain miscellaneous :!ontami
nated waste . The center and western trench have been covered to grade with at 
least t-wo feet of soil . The eastern trench is in current use. West of these 
t -renches are a number of pi ts containi.ng irradiated process tubing and dummy ele·~-
ment s. Sand.blasting facil.ity is located in the northwest corner of the burial ground . 
A wi.re fence enclosing the entire a:rea. Immediately .adjacent t.o the southwest porti:m 
of this burial grcu.nc. is a sep.i;..!'a.te burial facility under the custody of the Biology 
Operation , Hanford Laboratories. 
1.DraYing ~ Reference 10) 

MINOR.CONSTRUCTION BURIAL GROUND #2 
00 1:d l.lastes from 105-F conetru~tion work -were pu.t into two holes during 1954 and 
· · .,•,-::d. with soi l to grade in le.te 1955 or early 1956 . The area is marked with 
:-:. ···~p·0·.md radiation signs on st.eel. posts and is located adjacent to the north 
: ;: .:ir,ry of solid waste burial ground ff2.. 
r:··•1·•:ng ·· Reference 11) 
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LEWIS CANAL 

Miscellaneous liquid wastes from 1O5-F and 19O-F Buildings as well as deconta.minatiQn 
wa:tes from 189-F Building are routinely released to this ditch. Occasionally c0n
t,aminated coolant from the reactor front and rear faces also drain to this ditch . 
Effluent wa+.,er draine:i to the river via this ditch during the Ball-.3X outage i.n 1953 . 
Sig:iificant contamination is limited to the bunks upstream or south of grid coordinat e 
N-·8OtJOO (northern boundary of the 151-F substation). This portion of the ditch is 
marked With chain fencing . 
:nravi.ng - Reference 12) 

SOLID WASTE BURIAL GROUND #1 

This was the original solid waste disposal site in 1OO-F Area. There are eight 
trenches containing miscellaneous solid waste from 1O5-F and one Biology solid waste 
trench. There are alsc several large cylindrical sleeves used for disposal of 
liquid wastes from 1O8- F. These trenches and sleeves were covered to grade with 
abo1lt six feet of soil in 1955. Subsequent excavations were made to recover dummy 
elem.~nts and as a result some dummies With relatively low radioactivity remain nP.ar 
the surface. Three horizontal control rods are buried under two feet of soil near 
the center of the burial ground. The entire area is enclosed with a wire fence. 
(Drawing - Reference 13) 

ll7-F CRIB 

Th.is crib was constru~ted in 1960 as part of the confinement system . Drainage from 
the filter seal would contain serious quantities of radioactive materials following 
some possible reactor accidents . To date, no significant quantity is known to have 
been drained to this site. The facility is identified by a vent pipe and four steel 
p,:,sts . 
(Drawing - Reference 14) 

PERF DECONTAMINATION DRAIN 

Spent nitric acid and. water rinses from the perf decontamination facility on the 
105-F wash pad are released to this Fren~h drain. The site is mark.ed by the three·· 
foot vitreous tile conduit at the ground surface. 
(Drawing ~ Reference 15) 

CONCRErE BOX 

A concrete box about eight feet deep has been used for storage of contaminated 
equipment . Contamins.tion levels within the box are normally low . 
' Drawing - Reference 16) 
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MISCELLANEOUS BIOLOGY ZONES (prior to 1956) 

Drawing 
Reference 
Number 

17 

18 

19 

20 

Disposal Facil:i:ties 

Garden Near 1705-F Building 

1705-F French Drain 

lo8-F French Drain 

Strontium-90 Garden 
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PART II - 100-H REACTOR AREA 

107-H BURIED SLUDGE 

Sludge and waste from the 107-H basin were buried in 1953. The trench is covered 
with five feet of soil to grade and is marked With nonstandard monuments. 
(Drawing = Reference l) 

, 107-H RUPTURE EFFLUENT TRENCH 

Trench was excavated in 1952 to dispose of coolant effluent containing rupture debris . 
Since about 1958s nc rupture effluent has been sent to this trench. The entire trench 
area is enclosed with a chain fence . 
{Drawing - Reference 2) 

BURIED CONTAMINATED PIPE 

Several sections of 16-inch pipe used in 1953 as chutes .for removal of thimbles from 
105-H were buried and the two trenches covered with six feet of soil. The location 
is marked by nonstandard concrete monuments. 
(Drawing - Reference 3) 

1608-H TRENCH 

This trench was excavated in 1953 to receive effluent during the Ball-3X outage and 
was subsequently backfilled to grade. The area is marked With nonstandard concrete 
monuments. 
(Drawing - Reference 4) 

BURIED THIMBLE FROM X-LEVEL 

A thimble assembly from 11B" hole 105-H we.s buried during 1953 in a trench and back
filled to grade. The trench location is· marked with nonstandard cement monuments . 
The site is under the custody of Irradiation Testing Unit. 
(Drawing .. Reference 5) 

105-H PLUTO CRIB 

This crib was excavated in 1950 to dispose of effluent from tubes containing a ruptured 
fuel element . This facility was covered to grade with about 10 feet of soil during 
1952. The area is marked by monuments. 
(Drawing - Reference 6) 
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BALL-3X BURIAL GROUND 

Irradiated gea:r; such as VSR thimbles and guides, was removed from 105-H and buried in 
a trench during 1953. The trench was covered to grade with about five feet of soil, 
and the location was marked with monwnents . 
(Drawing - Reference 7) 

SOLID WASTE BURIAL GROUND 

This burial ground was opened in 1949 and enlarged in 1955. There are three large 
trenches that have been backfilled to grade with six feet of soil and one open trench 
currently receiving miscellaneous waste. There are also a nwnber of pits for disposal 
of process tubing and dummy elements. Portions of several horizontal control rods were 
buried in slit trenches with from two to four feet of soil cover. The entire burial 
ground is enclosed with a chain fence. 
(Drawing - Reference 8) 

H-1 LOOP BURIAL AREA 

This burial area is under the custody of the Irradiation Testing Unit. Two concrete
lined vaults are located in a line. The east vault contains a stainless steel doubl e 
tube removed from the reactor in 1955 af.ter several years ' irradiation. The west 
vault was constructed in 1958 to receive a smaller facility still in the reactor . 
Within the area, there are also some solutions used to clean up the tube and some 
miscellaneous capsule components, The area· ia marked with a cha:.l. n fence , 
(Drawing - Reference 9) 

PERF DECONTAMINATION DRAIN 

Spent nitric acid and water rinses from the perf decontamination facility on the 
105-H wash pad ~re released to this French drain •. The site is marked by the three
foot vitrepus tile conduit at the ground surface. 
(Drawing - Reference 10) 

117-H CRil3 

This crib was constructed in 1960 as part of the confinement system . Drainage from 
the filter seal would contain serious quantities of radioactive materials following 
some possible reactor accidents, To date., no signi.ficant drainage has been experi
enced at this site. The facility is identified by a vent pipe and four steel posts. 
(Drawing - Reference 11) 
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Drill 
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APPENDIX B 

1" Clear 

No. 8 Wire 611 o, c. 
2 Wire 2" o. c. 

---+--+- Coat of 
adhesive 

0 
1/ 4" 

-{ ... QO NOT C" 
1

1 
N~ "'C-<11,,- 2-1/ 411 

A." WARNING ~ 
~ - /\ A ~ l g uou __ _,0_.....,,._ .... 

~ 0 

braze weld 

NOTES: 
~ 

l. Post is same as Highway Guard Post, 
Standard C-5, Wash. State Highvrny Comm. 

2. Concrete for post shall conform to Section 
72, Standard Specifications for Road and 
Bridge Construction, 1957, Washington 

~ State Highway Commission. 
c-:i 3. Backfill shall be firmly tamped. 

typ ._ ___ __. __ ........ _...._ 4. Legend shown, plus specified post num0er 
T and any additional legend specified, shall 

be stampeq. or engraved w.i:th 1/ 4" high, gothic letters. Radiation symbol 
shall be 1-1/2" dia, proportioned according to ASA N2. 1-196'0. ( See 
Std AC-3-20). Outline of radiation symbol shall be engraved or stamped. 

5. Adhesive shall be Permagile Corp of America, Permagile "S", or approved 
equal. 

6. Clean top of post and back of medallion of oil, dust or moisture. Roughen 
back of medallion with coarse emery cloth. Fill holes in top of post 
with adhesive and spread a 1/ 16" coat on top of post and back of 
medallion. 

7. Form a 1/ 811 cant of adhesive between edge of medallion and post. 
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IHSTHUCTIOifS FOR USZ OF AC-5-lrO 
IDEi!TIFIC1\TION 1-li\.IBG.TT FOR 

BUIUED HADIOACTIVE 1-J\T~lUAL 

When Stanclard AC-5-40 is used, th7 followinG should be observed: 

·-

REVISION 

Notes 2 & 

1. These r:iarker -posts are -intended for pennanent =:1arkin5 of burial plot::; 

containing solid radioactive material. 

2. There should be a minimum of four marker posts per burial site, one 

at each corner. Additionally, :11arker posts shal~ be installed on 

twenty-foot centers for the first 60 feet away from any corner or 

change of direction point. The remaining marker posts between line 

of sight locations may be at 40-foot ~enters. "All marker posts should 

conform to Standard AC-5-40. Marker posts _should be a.t least two fee t 

offset from edge of the trench. 

3. Specify in supplemental instructions, specifications or drewinGs, t he 

number of the P.Ost to be stamped on the medallion and any addi tionc.l 

legend that may be required. The number for each post must be obto.i ncd 

from Radiation Protection Operation, Hanford Laboratories Operatic~. 

4. Whenever these marker posts are used, Radiation Protection Operation 

should be contacted to obtain specific requirements for each case. In 

addition, post installation data must be furnished to Radiation 

Protection Operation for· their master log. 

5. For additional requirements on the use of these posts refer to ill'S 7. 1, 

·"Solid Waste Disposal", in the Radiation Protection Standards Mam.:.o.l, 

m-1-251~57, latest revision. 
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RADIATION PROTECTION 

I. POLICY 

-1'.)-

G ~ rJ ~ n A l © ~ LE CT ~H C 
HANFORD ATOMIC PRODUCTS OPERATION 

RADIATION PROTECTION STANDARDS 

SUBJECT! 

RADIOACTIVE 
SOLID WASTE DISPOSAL 

HW-83710 
HW-254 5 7 RE V 2 

APPENDIX C 

CLASSIFICATION! 

Radioactive Waste 
Disposal 

Solid radioactive waste disposal shall be accomplished by underground burial 
where practicable. 

II, RESPONSIBILITY 

1. The operation or group generating the waste is responsible for institut
ing procedures that allow for the disposal of solid waste with a minimum 
of casual exposure to personnel. 

2. The group responsible for local radiation monitoring is responsible for 
establishing routine and periodic su:rvey schedules to determine that 
waste disposal storage and burial are undertaken with minimal personnel 
exposures. 

·~ 3. The Radiation Protection Operati.on is responsible for being aware of the 
location 9f established waste disposal facilities. 

4. The Chemical Effluents Technology Operation is responsible for developing 
technology for the containment or disposal of radioactive wastes and 
effluents, including criteria for facilities, process controls, and the 
monitoring of effluent constituents. 

5. The landlord responsibilities for waste disposal facilities shall be in 
accordance with OPG 8.1. 

III. STANDARDS 

l. Solid radioactive waste is defined as material that is essentially dry or 
whose fluids are of . small volume and adequately contained. 

2, Each process area should have permanently designated solid waste disposal 
locations and an adequate number of intermediate waste disposal locations . 
These shall be posted as Radiation Zones. 

3. Solid waste containers or packages shall be individually identified wit h 
a radiation symbol where practicable. 

4. Open trenches used to receive waste shall be backfilled at a frequency 
sufficient to minimize dispersal of radioactive contaminants by wind, 
rain, wildlife, etc. 

5. ·Terminal conditions for direct ground di sposal trenches: 

a. BackfiJ..l with a minimum of 2 feet of dirt cover. 
b. Surface dose rate not to exceed 1 mr/hour. 
c. Perman~qt identification of boundaries of disposal areas both at the 

site and on master diagrams and plans. 
d. Physical isolation of the disposal grounds throughout the use of the 

disposal grounds. 

6. Isolation of alpha ahd beta-gamma type contaminants should be practiced. 
7, Fire, explosive and toxic byproduct hazards should be considered bef ore 

placinG waste in its common trench. 

1'"T~ ISSUED SUPERSEDES ISSUE DATED PAGE NO, 

3-l-60 7-1-57 __ l __ oF_2 __ 
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UNCLASSIFIED 

8. Buried and underground radioactive material, oat otherwise demarcated, 
may be identified by signs ~earing the approved radiatioo symbol and 
the word "Uoderground". This means should be used to designate locations 
where Radiation Zone conditioos might be created by disturbance of the 
ground surface. 

PAGE SUPERSED!a:S ISSUE DATED DATE ISSUED 

. - _2 ___ oF_...;;c2a.--_ 7-1-57 3-1-60 -· •. ,----~----------'-----------------...J_ __________ __. 
·-··-'""~~:~~·-·.!...~" "!/ "'''.;;~· :. ... _ -·=·•-- •;, ..... •-=-• ... ~---.-.... - .. ---··--- .... - -~- •- •·• ·----- ---' ~--1~I .~: :=: r:.:::_7 __ ~'.'-----~-·-



-.. 

... ... . 

ONt'LASSIFIED -17- HW-83710 

UNCLASSIFISD DOCUM!i:NT NO. 

APPENDIX D 
HANFORD ATOMIC PRODUCTS OPG:RATION 

l-l\"J - 45$74 

RADIATION CONTROL STANDARD 
IRRADIATION DEPARTMENT 

8.2 
DATE 1s::;ui,:o 

6 9 58 
SUPERSED.::S ISSUE 

ISSUE 

(? 
UNDERGROUND RADIOACTIVE WASTE DISPOSAL FACILITIES 

Basis 

This standard is designed to provide long tenn control of radioactive materials stored 
underground. It is necessarf to maintain good marking and records to allow deliberate 
excavation for recovery of materials and to prevent accidental excavation. Control of 
the location, depth or size of a facility and the material placed in it is necessary to 
assure operation of cribs and burial grounds in a manner that will best accomplish their 
intended function which is to provide pennanent storage of radioactive materials. 

Standard 

1, Solid waste pits and burial grounds shall be used exclusively for solid waste dis 
posal and pits and cribs for liquid wastes shall be used exclusively for liquid 
wastes. 

2. Records of the locations, dimensions and contents of all waste disposal sites in the 
100 Areas shall be maintained by Radiological Engineering, Research and Engineering 
Operation. 

3. Whenever a new waste disposal trench, pit or crib is planned the using operation 
shall notify Radiological Engineering, Research and Engineering Operation of the 
proposed exact location, dimensions and intended use. The concurrence of Radiological 
Engineering shall be required in all cases prior to actual use of the facility. 

4. The ability of any material introduced into a crib to release the radioactive contami
nation contained in that crib shall be destroyed or neutralized before that material 
is discharged into the crib. 

5. Upon termination of use, or when filled to capacity, burial trenches and pits shall 
be backfilled to normal grade, providing at least 2 feet of dirt cover and a radia
tion level of not more than 1 mrem/hr at normal grade. Erection of a mound to meet 
these requirements is not permitted. 

6. Future use of ground areas utilized for burial purposes must be permanently controll
ed. For this reason and to facilitate possible future recovery of materials, it is 
necessary to define the actual trench area with permanent markers. 

The minimum permanent iclentification of a filled burial trench shall be steel posts 
with cic;n:3 attached indico.ting the presence of radioactive material undersround, 
The::;e posts shall be located so o.s to satisfy the following conditions: 

1. A maximum of 50 feet between posts. 
2. A post on each cornc:-r and on the centerline at the ~nds of the trench. 

-.... I __ t_n_'._c_.L_,_t\._s_~_,_1;;-_._iL_=-_n __ __.---------,UN=-=c=.=-LA..,..,.s"'s"""rF1ED 

.. -., ..,, H'""~,,,,...,,,,,.,, -•~::-... -----"""'•• ,,-, -.... -~-~ -.- •••• - •~•~----~-;"~'• •••.~• -.•~•: -"':' .. ,_ •-~• .. ·•---~----~·~.-·.;p - •~.,....-,.--,-----,_...-.-~- -- ·-·---·-"-----" . . . ·-· 



...I . . .... 

, _ . . -~1k..1.ASSIFIED -lo-

,_-----------'-----------1: UNCLASSIFIED 
I 

I 
I DOCUMENT NO . 

HW - 45674 
I 

HANFORD ATOMIC PRODUCTS OPERATION 

RADIATION CONTROL STANDARD 
IRRADIATION PROCESSING DEPARTMENT 

,. uoJECT 

UNDERGROUND RADIOACTIVE WASTE DISPOSAL FACILITIES 

Standard 

6-. (cont'd) 

!COPY NO. I 'PAGE NO, 

2 of 2 
STANDARD NO, IDATE ISSUED 

8 .2 '6/9 / 58 
SUPERSEDES ISSUE DATED 

New 

3. At least three signs must be visible from any direction of approach except 
when the burial area is small as in the case of pits. 

No effort should be made· to locate and mark trenches that are closed and are no 
longer definitely marked. Instead, the area including all such trenches shall be 
marked at the four corners and at approximately 50 foot intervals along the sides. 
In order to avoid cave-ins, vehicular traffic shall be prohibited over closed 
trenches. 

7. When a waste disposal trench, pit or crib is closed, the using operation shall 
notify Radiological Engineering, Research and Engineering Operation of the date of 
closure·· and the nature. of the waste buried. 

8. Some weeds have tap roots long enough to reach contaminated material and in addition 
are able to concentrate certain radioisotopes stored there. In order to avoid this 
problem and to prevent concealing signs, a soil sterilization program shall be 
carried out. 

9. An annual inspection of each waste disposal site shall be made to see that signs 
nre in place, readable and unobstructed and· to see that weed control and other 
radiological control measures are effective. 
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RADIATION CONTROL CHANGE AUTHORIZATION 
COPY NO . PACE NO . 

1\d:J:::.n·i •A~ 
IRRADIATION PROCESSING DEPARTMENT REP".STO . NO. CATE l!;SU~O 

SUOJECT 6-9- 7 8 

UNDERGROUND Ri DIOACTPIE HASTE DISPOSAL FACILITIES 

RCCA ISSUE OAT-.: 

10-15-64 
RCCA EXPJr. ::~ I 

.3 · 1 · 07 I 

REFEREI~CE SECTION: BU3in 

To define the purpose of pennanent marker posts at closed b11rial sites snd. t0 ~lcn ! fy 
intent of the standard on enclosure of an active burial ground, the following ~t c: i.:2-
ment should b~ added to the Basis: 

"The Standard pennits use of fencing ~hat is equal to or bet ter than the 
specified chain barricade which iG the minimum acceptable enclosi.:..re of e s0l2 J 
\Taste disposal facility. Penn.:ment mtirkcr po!::tE, cir.:? required on bound"1ri e s , ,f 
on officially closed burial site to aid in the control of ft.:.t urc 1£,.na. 1.,;.sc o.!::d. 
to facilitate possible recovery of buried materials. 11 

REFERENCE SECTION: Standard 

Parts 6 and 7 

The method of marking boundaries of Hanford burial ~rounds was sta.n:is.::.·d:i.. zed in ::,or;o > 

making i terns 6 and 7 obsolete. Therefore, these parts are replaced by the foll.,,..r:i.n::_i ·: 

11 6. Each solid waste disposal focili ty shall be an identif ied 11?..ad.iat ion 
Zone. 11 A chain barricade, d~scribcd in Archi,.;ectural Civil s ·;;,anda rd 
AC-5-2, sholl be the minimum acceptablE:! enclosure for such a bu.rial 
around . 11 

"7. Pennanent marker posts ; described in Architectural Stanc.2rd AC~-5-40~ 
shall be installed occcrdinG to In~tructions for Use of AC-5--40 to 
define the boundari.es of plo 1~s containing u.nclerc;rou.nd ,'.'ndioa:.::i:--i Y e 

material. These :r..nrkc1~s shall 'ue i nstalled at t h e t i m':: each wast e 
clisposal site i s officially closed. .. No further disposal nor any' 
storage of radicucti vc materi.al will be permitted at the sit e aft er 
the posts arc er2cted . Ro.diological Engineering sh-'3 11 iJC notifieri 

. ------

by the dispoGal facility C\1si:.odiun wll.;n marker posts u.re i:o t-e in-· 
stalled. . " 
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