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Ms. Jessie Hill Roberson 
SA-014, Forrestal Building 
U.S. Dep:utment of Energy 
1000 Independence Avenue, S. W. 
Washington D. C. 20585 

Mr. Keith Klein 
United States Depamnem of Energy 
Richland Operations 
P.O. Box 550, MSIN: A 7-50 
Richland, Washington 99352 

Dear Ms. Roberson and Mr. Klein: 

RE· U. S Deparr,nem of Energy's failure 10 "omply wirh Chap1er 70. J 05 Revised Code 
of Washtngwn {RC'W), Chapter 173-303 Wm,hingro11 Administrative Code (WAC), and by 
reference, Title 40, Code of Federal Re:g1.dCJrions (CFR): Administrative Order No. 
03NWPKW-5494. 

07 3 2 

Enclosed is Order No. 03~'WPK W-5494. lf you have any questions concerning the content of 
this document, Please call Bob Wilson at (509) 736-3031. The enclosed Order may be appealed. 
Ir you choose to do so, appeal procedures are described in the Order. 

Enclosure 

--- -------
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STATE OF WASHINGTON 
DEPARTMENT OF ECOLOGY 

T-925 P.004/017 F-262 

IN THE MATTER OF AN 
ADMTh1STRA TIVE ORDER 
AGAJNST: 

) 
) 
) 
) 
) 
) 
) 

ORDER No. 03NWP1'."W-5494 

United Slares Department of Energy 
Richlarid Operations 
WA7890008967 

TO: Ms. Jessie Hill Roberson 
51\-014, Forrestal Building 
U. S . D~armient of Energy 
1000 Independence Avenue, S . W. 
Washing1on D . C. 20585 

Mr. Keith Klein 
United States Depamnent of Energy 
Richland Operations 
P.O. Box 550, MS!N: A7-50 
Richland, Washington 99352 

This i$ an Administrative Order requiring the United Stares Department of Energy (DOE) to comply 
with Chapter 70.105 Revised Code of Washing1on (RCW), Wash.ingio·n Sraie's Hazardous Waste 
Management Aci (HWMA), and Chapter 173-303 Washing1on Administrative Code (WAC), the: 
State's Dangerous Wast~ Regulations, and by reference, Title 40, Code of Federal R~gulations (CFR), 
by taking Cc!rt:ain actions which are;: described below. Chapicr 70. l 05 RCW authorizes the Department 
of Ecology (Ecology) to issue Administrative Orders requiring compliance, whenever it determines 
that a person has violated any provision of Chapter 70.105 RCW. RCW 70.105.005(2) srates "The 
legislature hereby finds and declares: Safe and responsible management of hazardous waste is 
neces ~-;ary to prevent adverse effects on the environment and to pro~ct public health and safety." 

Ecology detenninations lhar violations have occurred are based on the following facr.s : 

I. Recrievably Stored \Vastes (RSW) within DOE burial grounds 
218-E-l:?B, 218-W-3A, 218'-W-48 and 218-W-4C 

Ilfillgerons Waste Detcnni nation 

Washington's Dangerous Waste Reguhttions r~quirc that all generators of solid wasre(s} not 
specifically exempced or excluded by WAC l 73-303 or Ecology must determine whether or not 
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their solid wa:;te(s) designate as regulated Dangerous Waste (I)\V) or Extremely Hazardous 
Waste (EH\V). In tbe maner of solid wastes genrrated by DOE and stored within its 
"rc-trievably stored waste" (RSW) trenches, POE has not complied with these requirements. 

DOE is currently storing approximately 15,000 cubic meters (the equivalent of approximately 75,000 -
55 gallon drums) of RS W that has not been dtsignated pursuant to WAC 173-303-070. This 
undesignaied waste is curremly stored in DOE's Hanford site Burial Grounds 218-E-12B, 218-W-3A, 
218-W-4B and 218-W-4C. DOE placed this waste into storage after(April 30 of) 1970 as directed by 
the: U.S. Atomic Energy Commission1

• 

Ecology began regulating mixed waste on August 19, 1987, rhe date RCW 70.105. l 09 went into effect. 
DOE was !.hen required to designate all ofrhe wastes in question. DOE and its contractors have 
documented" that this waste contains hazar<iolls constituents that will cause a significant, but unknown 
portion of it to designate as Dangerous or Extremely Hazar4ous Waste3

• Examples of associated 
documentation include, but are not limited to the following: 

1.) "Radioactive: solid wastes were never segregated from other radioactive waste (except for 
compatibility) or even treated as 'hazardous waste until rhe EPA regulations, enforced through 
the State of Washington, were impkmenced in the burial ground facilities. Based upon lht 
knowledge of the hazardous materials that have been received at the Hanford Site, and the use 
of these items in radiation zones, it is known that they were disposed in the burial grounds. 
Large quantities of lead along with other materials such as PCBs have been disposed in the 
burial grounds ... It is known that some of this material went into TRU (transuranic waste) 
storage_ "'I 

2.) Soil mined from DOE1s Hanford site 216-2-9 crib could comaip hazardous constiruents at 
levels causing it to designate. The 216-Z-9 crib was used for the disposal of liquid waste 
containing organics and liquid phnomu.m from the Recouplex Plutonium Scrap Recovery 
Facility in the 234-5 Z Plant. The organic liquid came mainly from the processing areas and 
consisted of carbon tetrachloride and tributyl phosphate. After discharges stopped, 
measurements and analyses of trench soil plutonium content lt:d to -concerns that a criticality 
might be possible in the crib. This concern was alleviated when it was determined that the 
measuring equipment \Vas dc:fective. Meanwhile, a liquid solution of cadmium nitrate was 
added to th<! soil to poison the neutrons. Later ic was decided that the first fooi of soil should 
be removed. The removed soil was placed in containers and retrievably siored in the 218-W-
4C burial ground.5 · 

3.) Liquid organics have been retrievably stored in the 218-W-3A Bwial Ground. "This burial 
ground n~ceived contaminated equipment and waste from offsite waste generators, 200 West 

1 Umtc:d St~tc:s Atomic Energy Conmuss1on, lmmc:diate Act100 Dirc:cnve 0511-21, March 20, 1970. 
2 See '·The History of the 200 Ar~a Burial Ground facilides'', WHC-£?-0912, J.D. Anderson, Stptembc:r 1996. 
3 "V ift·Jally all radioactiv1: v.a$tC: substances yieldc:d in che process of producin& or utilizing spc:cial nuclear m:uerial are 

conmncd, dissolved or suspe11ded in non r:.dioa\;tiv~ chemicill media." FINAL. ENVfRONMENTAL IMPACT 
STATfu\1ENT, D1spos3} ofHanford Defense High•Lt:11cl, Transuranic :md Tank Wastes, U S. DepirtrnemofEnc:riy, 
DOE/EIS-0113, Volume 1 of S, secrion 3.2.7, Dcc:nober, 1937. 

4 See "The Hi story of tho:: WO Area Burial Ground Facilities", WHC-EP-0912, J.D. Anderson, s~ptcrnber 1996, Sccncn 
2.8. 

5 Sec "The History of the 200 Area Burial Ground F~c:ilities", WHC-EP-0912, J.D. Anderson, Septembn 1996. Secrion 
'l.4 .4. 
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Area operations, and all of the Hanford site 1Nith the exception of 200 East Area. Trus was the 
first burial ground in 200 West Area to receive TRV [transuranic] waste for retrievable storage 
when the AEC directed rhar TRU [transuranic] waste be segregated. In addition to TRU 
[transuranic} waste, liquid organics (some of which are hazardous by today's siandards) have 
been retrievably stored in this burial ground.'' t> 

DOE began retrievably storing transuranic waste in May of 1970. At that rime the transuranic 
detenninacion was based on the wasre having a radionuclide content of }OnCiJg. Waste with a 
transuranic coment greatc::r than this limit was rc:trievably stored. In 1982, the limit was revised 
upward to the present value of 100 nCi/g. Thus a ponion of the waste retrievably stored prior to 
1982 is no longer considered rransuranic. DOE has estimated7 that 47% of the rt!nievabk stort:d 
drums and 32% of all retrievable stored containers will bt determined to be low-level waste . 

In addition, DOE has documemed8 that information in its records is not adequate to meet 
RCRA/FIWMA requirements for designation> and recommends additional sampling to meet those 
requirements . In order to be adequately charnctc;rized imd designated; DOE's buried RSW musr first 
be retrieved. 

Becallsc wastes ·within DOE's RSW trenches have not been designated pursuant to WAC 173-303-
070, and.because DOE has documented rhat a significant, but unknown ponion of its RSW is expected 
ro contain hazardous constituents causing it to designatt as OW or EHW, all DOE RSW is considered 
suspect mixed-wastt until designated otherwise pursuant to the requirements of WAC l 73~303-070. 
DOE is required to store its mixed wastes in compliance with interim st an.is standards of WAC 173-
303-400 and by reference WAC 173-303-630(3) and 40 CFR 265 Subpan l. Such requirements 
include the following: 

Inspections 

WAC 173-303-400 and by reference 40 CFR 265.174 require thar the owner or operator of 
hazardous waste facilities perform inspections, at least weekly, to detei-mine if its containers are 
leaking or sbowiog signs of deterioration. DOE's practice hlls been to cover RSW co11tainers 
with soil, making ir impossible to perform me:1ningful inspections. Copsequeotly, DOE bas 
failed to comply witb this requirement· 

Information that Ecology has acquired indicates that DOE has performed two separate inspections on 
specific burial grounds in which suspect mixed wasre was stored as RSW. The first inspection was 
perforrr,ed in 19829 at 218-W-4B, Trench 7, Module l, (the northeast comer). Drums at this location 
bad been stored for 8.5 years at the time of inspection. The inspection was conducted to detennine 
corrosion rates and overall drum conditions. Drnrn corrosion was measured by ultrasonics. Based on 

0 See ·'The History ofihe 200 Arca Burial Ground F11cil i!ics", WHC-EP-0912. J.D . Anderson, Scptcmbc:r 1996, Sc:cnon 
2.3.26. 

1 See "Conract-!:landled Tr~1suranic Wasre Charam:riz.ation Based on Existing Record~", WHC-EP-O225, Rev1s1on l, 
Septt:robcr 1991, Secoon -..11, Page 4-12 and 4• 13 . . 

• See "Coniact-H:mdkd Transuranic Wastt: Charamriution 8Jscd on faistins Records", WHC-EP-0225, Revision 1, 
September 1991, Section 4 11, Page 4-13 . 

? See "The History of th~ 200 Arc:il Buri:ll Ground h:iliti¢s'', WHC-EP-O91:2, J.D. Anderson, Sc:pt~mber l 996, Section .p 
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the inspection, the repon recommended that these drums be inspected again in 1987~88. To date, che 
condition of these drums has not been re-evaluated. 

The st!cond inspection was conducted in July, 199410
• The original scope of this inspection was to 

cover 19 sites to include as broad a representation as possible of the variables of time and comainer 
storage environment. However, only 2 of the 19 sites were~ actually investigated. The t\1/o sires 
included 218-W-4C, Trench 1, Module 3 and 218-W-4C, Trench 4, Module 8. Drums at these 
locations had bten retrievably stored since 1979-80 ( 14 )'ears at the time of inspection). A conclusion 
of this inspection was that the two modules investigated may not be represemati ve of other mod1.1l~s, in 
panicular ttios~ without tarps or asphalt pads. 

Boih of these inspections involved modules where! drums were first placed on an asphalt pad, then 
covered with a tarp before being backfilled. DOE has also scored drums of suspect mixed waste by 
method of direct burial in unlined trenches and has used wood, fiber reinforced plas1ic, concn:te and 
cardboard boxes as well as other ·'miscellaneous containers" to retrievably store suspect mixed waste11 

and has nor inspected these on any rcglllar bAsis to derermine the condition of the containers. DOE has 
not complied with the requirement that it inspects container storage areas at least weekly, and therefore · 
cannot identify deteriorating or leaking containers. 

Container Condition 

WAC l 73-303-400 aod by reference 40 CFR 265.171 require that if a ,ontainer holding a 
dangerou:; was1e is nor in good condition or if it begins to leak, tbe al-mer or operator must 
transfer the daogt:rous waste from the container to a container that is in good condition. 

DOE's 1996 Risk Data Sheet sraics that a great number of DO E's RSW containers "are expected to be 
degraded beyond the capability of handling without specially dc::signed equipmt:nt." 12 Jn addition, 
DOE has documenced that in the case of 200 Area caisson waste management practices, waste 
packages containing suspect mixed waste havt been allowed to fall freely into the caissons, which 
resulted in damage to waste contain..:rs and at times the rupture of packages.D DOE has not transferred 
the suspect mixed waste from failed containers within the caissons into-concainers that are in good 
condition. 

ln burial ground 2 l 8-W-4C, DOE is storing as RSW suspect mixed waste containing carbon 
tetrachloride. This waste resulted from soil removal actions at its 2 l 6-Z-9 crib. During the removal 
action, and because of the high moisture and organic content of the soils, DOE determined that · 
hydrogen generation might exceed explosive limits in lin!e over one month from the cime of 
packaging. Because of this discovery, DOE installed vents in the drums to allow hydrogen to escape 1

4
• 

iv See ··Degradation of1he Transuranic W.iste Dn.ms In Underground Sior4ge At The Hanford Site", WHC-SA-30l9•FP, 
D .R. Duncan, J.A. Derruier 11.nd D.C. OcRosa, Ma)' 1996 

11 See "Contact-Handled Tr.m:iuranic Waste: CharacterizananBased on Existing Records", WHC-EP-0225, Revision 1, 
Sepicmbc:t 1991, Appendix D. 

il Sc-e US Department of Energy, EM ManJgemelll Phrn, Risi.: Data Sheet Number R96NOO I 6. 
11 Sec ··Tho: History of the 200 Aicil Bur;al Gruund Facilitid', WHC-EP-0912, J.D. Anduson, Septrniber 1996, Secoon 

2.10.L . · 
,,. See ··The Hisco[)' of thi:' 200 Arel Burial Ground facilities", \I/HC-EP-0912, J.D. Anderson, September 1996, Secnon 

4 .4.4. 

---- ---------------~----
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Recent monitoring data around those tri!nches indicate carbon terrachloride reka.ses from these burial 
grounds. A subsequent repon15 noted that: . 

.. Tht vent risers at the 218-W-4C Burial Ground were sampled and analyzed on May 8 and 9, 
2002. Carbon tetrachloride was detected at all but one of the vent risers sampled. Most of the 
detections were less than 10 pprnv, but a distinct "hot spot" (ma..~imum concentration of 1,760 
ppmv) was d~h:~cted at the east end of trench 4 .. . The vent risers are gem:rally aligrn:d v.ith the 
ceme-rs of the burial ground trenches. During sampling at the vent risers, the soil vapor 
sampks were collected from within the trenches ." 

The 1982 inspection, mentioned previously, measured a maximum corrosion rate of l mil/yr at the 
drum-plastic interface. However, DOE concluded that at the measured corrosion rate, the drums could 
be anticipared to remain srrucrurally sound and contamination-free for their anticipated '.20-year storage 
life. These particular drums have now been stored for almost 30 years . 

The 1994 inspection, mentioned pr~viously. show cc! 1hat "1he majority of drums inspected (probably 
over three-fourths) had appreciable areas where paint had flaked off or corrosion begun." In addition, 
20 percent of the drums inspected ulrrasonically had measurable corrosion and one drum was found to 
be breached in rwo areas about 0.25 inch in diameter. This investigation reported a maximum 
corrosion rate of 2 miVyr. 

These inspections were p~fom1cd on drums that were siored on asphalt pads and covered with tarps 
prior to being covered by soil. Earli~r practices were to bury painted steel drums in direcr contact with 
the soil. Based on previous corrosion studies DOE has estimartct that the range of corrosion expected 
in these drums is 2 .5-7.S mils/year. This ra1e would lead to initial penetration of DOT 17H drums (18 
gauge or 0.050 in steel-wall thickness) in approximately 7 to 20 years. Thicker DOT l 7C drums (16 
gaugt'! or 0.062 in. steel-wall thickness) would be penetrated m approximately 8 to 25 ytars. 16 The 
repon goes on to conclude17 that waste placed in trenches that were not covered with plastic will have 
a significant number of b_reached drums and the plywood concainers will probably crumb1e. Such 
wasre was emplaced in the 2 l 8-W-12B burial ground, m:nches 17 and 27; 2l 8-W-3A burial ground, 
trenches 1, 4, 6, 15, 23, 30, 32 and 34; and 218-W-4B burial ground, trench 11. 

DO E's J 996 Risk Data Sheet18 stares that "Continued below grade storage ofTRU [transuranic) 
material is one of the Solid Waste Program's highest safety concerns". Further, DOE states t.hat "solid 
radioacrive and hazardous waste ri:!main underground in deteriorating containers that have exceeded 
their design life causing soil and eventual groundwater contamination." 

DOE h~s not retrieved and/or repackaged drums of suspect mixed wastes that are deteriorating and 
causing or likc:Jy to cause soil contamination. 

i, Supplemcnr to the 200-PW. J Operable Uni1 Pispersed Cubon tetrachloride Vadosc: Zone: PltUne Samplmg ~nd AIUlysis 
Phm- Stc:p l, DO£/lU.-2001-67, Rev 0, Concurrence:; shown ;is, AC. Tono.so (DOE Rl.), D. A. Faulk (EPA Reg100 
I OJ, and John B Pncc: (Ecology), July 25, 2002 . 

1~ Sc!c ·•coni:;1c1-Haod!cd Trim>wanic Wask Characterization Based on Existing Records", WHC-EP-0225, Re\-ision l, 
Septemb,;r 1991, Section 6.4. . _ 

17 Sc¢ "Contact-Handled Tran.,ur~i-: Waste Charactc:riz.ition lhsed on Existing Records", WHC-f P-011~. Revision l, 
S~remh,r 1991, Secuon 6.5. 

11 S,c US Dep;i.nmcnt of Energy, EM MiUl.lg .. mcnt Plan, R1st Data Sheet Numbtr R96N0013 
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WAC l 73-303-400 and by reference ,vAC 173-303-630(3) require the owner or operator to label 
contaiocrs in a manner wbich adcquatdy identifies the major tisk(s) associated wHb tile contents 
of the container. The owner or operator mu.st also ensure that labels are 11ot obscured, removed 
or ocherwise ~nreaduble. 

Scorage of suspect mixed waste containers by burial in trench~s with soil covering, by its very nature, 
obscures labels. In addition, DOE has engaged in practices that do nae ensure that labels remained 
intact and adhered to their contafoer. In 1981, DOE learned that the Krylon paint used to label the 
drums would not last the required 20-year storage time. 19 DOE has not inspected drums labeled with 
the Krylon paint to detennine the condition of these labelc:d dmms that have now been buried for over 
20 years. 

DOE has documented that "Comainer labding method:; are not long-lived, or were not tracked, and 
will provide link positive concainer iden1ification 1nfonnation {for comainers emplaced before 1982) 
at retrieval. "20 1n addition to the Krylon paint issu~. the report stated that stick-on labels are expected 
to deter.orate 7-10 years after application. Tamperproof seals could have provided one-to-one 
identification of containers at reuieval. Unforrunately, seal infonnation was input into the data base 
only dllring the early pan of 1984; input was discontinued by the end of the year.21 

DOE has not ensured 1hat label~ on containers of recrievably smred suspect mixed waste are not 
obstructed, removed or otherwise unrc:adabk. 

Containment 

WAC 173-303-400 and by reference ,v AC l 73-303-630(7)(a) require that container storage areas 
constructed or installed afJer September 30, l986, or those that Ecology otherwise requires 
include secondary containment because there is a potential threat to public bea)tb or the 
environmeot due to the nature of the wastes stored or due to a history of spills or releases from 
.stored containers/~ muse have a containment system capable of coilecting and holding spills, 
leaks, and for uncovered areas, additional volome tb,H would result from the precipitation of a 
ma:t.:imum 25 year storm of 24 hours duration. 

The regulations do provide that containment is not required if all of the following conditions are met: 
the conta5ners (1) do not contain free liquids, (2) do nor exhibit ignitability or reactivity characteristics, 
(3) are not designated as containing waste codes F021, F022, F023, F026, orF-027, (4) are stored in 
areas sloped or otherwise operated to drain and remove- liquids from precipitation; and (5) are elevated 
or are otherwise protected from contact with accumulated liquid. 

19 Sc:e •·rhe H1~tory of the 200 AWt Burial Ground Faciltties", WHC-£P-09 l 2, JD. Anderson, Sept~mbcr 1996, Secnon 
4.4 .7 . 

20 See "Cont.act-Handk4 Transuranic Wa~tl! Charamriµ1tion Based on Existmg Records'', \VHC-EP-0125, Revision 1. 
September 1991, Si!ctioo 5. 

~1 Ibid 
n Sec WAC I 73-303-400(3)(a}{ii) . 
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DOE has documented that liquid hazardous organic waste has been placed in retrievable storage in 
bu.rial ground 21 S-W-3A.23 In addition, and although DOE does not document specifically which 
other burial grounds may pose similar risks, its 1991 report cautions that RSW drums may contain 
flammable or explosive gas mixrures due to the presence of sohenrs, chemical decomposition and 
bacteriological actions. It further notes that sealed metal containers will have to be vented during 
retrieval operations to mitigate the risks associated wirh these dangers.24 Originally, and primarily in 
2 l 8-W-3A and 218-E-12B, steel drums were placed directly on the soil and backfilled. Liquids from 
precipitation were not pr~vemed from migrating through the soil column surrounding the wasce 
containers.2s For example, DOE has documented that, at least in 1979, a combination ofh~avy 
snowfall and a subsequent quick warming, brought on by a Chinook wind, caused snow to inelt and 
flood DOE's 2 I 8-\.V-3A, 2 l 8-W-4B and 2 l 8-W-4C burial grounds2

b Drums containing suspt!Cl mixed 
waste floatc:d in the water covering 2 l 8-W-4C, and in 218-W-4B, wa1er was deep enough that it almost 
overflowed into remote handled waste caissons . DOE has not protected these burial grounds from 
contact wilh accumulated liquid. 

Ecology finds that the wastes stored in DO£ burial groµnds 218-'E-12B, 218-W-3A, 2l8-W-4B, 
and 218-.W-4C pose a potential threat to human health and tbe environment due to baiardous 
constituents and transuranic elements known to have been stored there, the ma1rne-r fn which 
these RSW vn1stes are stored, and known aod lhreatened spills and releases from said containen: 
DOE's Risk Data Sheet27 identifies that "Therr is a medium ro high risk of public he:.llh aod . 
safery impact due to ground water contamination and causing radioactive and hazardous 
con.stituents to rt:ach the Columbia River upstream of significunt population centers". As to the 
environmental impact, rbe Risk Data Sbeet::i stltfe the "Solid waste n:mains undtrground in 
dtceriorating containers causing soil and evi:ntual groundwater ~ontamination". 

Management of Containers 

WAC 173-303-400 and by reference 40 CFR 26S.173(b) requires that a container holding 
dangerous waste must not be opened, handled, or stored in u manner which may cause it to 
rupture or leak. 

Preceding text has documented DO E's practice of placing in trencht:s RSW containing suspect mixed 
waste, and filling such trmches such that 1hey are in direct contact with soil and/or required 
inspections can not be perfom1ed. Srorage of waste in this manner, by its very nature, constitutes 
storage in a manner th:n may cause lhe containers to rupture or leak. Funhermore, DOE's RSW 
containing suspect mixed waste remains within the RSW trenches today, despite DOE knowledge of 
corrosion, and the fact that many such wasre containers are beyond their projected life span. 

RSW drums containing suspect mixed waste were originally placed in ea.rt.hen trenches Oil their sides 
and covered wilh approximately 4 fee1 of earth. POE's own conclusions arc: lhat this type of storage 

~3 Sec: '"The Hi:;tory oftlw ~00 Arc:a Buritil Ground Facil1til!S'', WHC-EP-0912, J.D. And~rson, Sl'ptc:mber 1996, Section 
2.3.26 . 

l• See '"Cont.1c1-Handlcd Transuranic Wam Cha.racu:riwtion Based on Existing Records", WHC-EP-0225, Revis ion 1, 
Septcmbc:r 1991, Scction4.IO. _ 

is Sec: '"The HistOC)' of the 200 Area Burial Ground Facilities", WHC-EP-0912, J.D. Anderson, Scp1,mber 1996, Secnoo 

4.4 . 
~• Sec: "The History of I.he 200 A.Iea Burial Ground facili1i.:s 11

, WHC-EP-0912, J.0. Andcr:.on, Stpiembcr 1996, Smion 

2.11. 
:

7 See US Department of Energy, EM Man.1gc:mcn1 Plan, Risk Pata Sheet Nwnbcr R9~00l3 
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will lead to ••container penetration and loss of structural imegrit)' from corro~ion in much less than 20 
yr.''28 •·Toe 218-E-12B burial ground was the first Hanford site burial ground to receive segregated 
TRU wastes. Drums were placed horizontally with direct soil coverage. The containers were placed in 
the eanhen trench without plywood or nylon tarp coverage. "~9 ·'Toe 218-W3A burial ground has no 
asphalt pads and used only canhen-bonom (gravel-fill) irenches . . . The drums were stacked 
horizomally from 1970 to approximately 1974. During this time, no tarp or plywood was used to 
cover the wasre. 30 The second generation of storage for RSW was in drums placed in a concrete trench 
in the shape of a ••V". This trench configuration was only used in burial ground 218-W-4B, for a 
portion of m:nch 7 (referred to as TV-7) and resulted31 in the weight of all rhe drums being placed on 
the bonorn drum. Use of the "V" trench was discontinued because it was ••so expensive and put 
excessive weight on the bonom drum"32

• In rrench 11of218-W-3A, drums wtre stacked horizontally 
on the earthen floor before 1973. 33 DOE has managed all these drums in a manner which may cause 
them to r Jprure or leak . 

.ln addition to these practices, some POE RSW containing suspecr mixed waste is stored in caissons 
within th: 218-W-48 bl+ria} ground. Caissons are buried concrete (tank-like) strucrures with~ bent 
stack rising up to ground level. Waste packages were allowed rn fret fall into the caissons, resulting in 
damage, and at times the: rupture of packages. DOE has documented one instance where at least one 
container broke open and organic solvent fumc:s came out the exhaust.3

~ DOE has handled and/or 
stored its RSW containt!rS in a manner that may cause them lo ruprure or lea.\:. 

Land Disgosal Restrictions 

WAC 173-303-140 and by reference 40 CFR Part 268 establishes treatment standards tbat must 
be applied to ct>rtain ba:rnrdous wastes prior to l~nd disposal, nnd restricb tbe storage of sucb 
wastes in order to preclude generators from using long-term storage to a't'oid treatment. 

DOE's RSW wastes that designate as hazardous wasre are subjecr to Land Disposal Restriction (LDR) 
requiremems. DOE's failure to designate its RSW anq its continued storage violate LDR 
rcqt1irements. These requirements impose trearment standards for all hazardous waste prior to disposal 
io land. The regulations allow storage of restricted waste (ha.2ardous waste that has not been treattd) 
solely for purposes of accumulating such quantities of hazardous waste as is necessary to facilitate 
proper recovery, treatment and disposal, and only if each waste container is dearly marked ro identify 
irs coments and the date each period of accumulation begins. Since at kast August 19, 1987, DOE has 
stored LDR-rc:stricted mixed Jow-level waste (MLL W) and mixed transuranic waste (TRUM) for 

:o See ··Comac1-Handled Transuranic Waste ChMacmizatson Based on fai ning Records", WHC-EP-0225 . Re v1s1on 1, 
S~tember }991, Section 6 .5. 

1~ See "Comact-Handlc!d Transuranic Wa.sce Charamdzation Based on Ex isrin~ Record~". WHC-EP-0225, Revision 1, 
Se-ptember 1991, Seqion:5 .1.l 

30 See ··conmci-H;mdled Tranrnranic Waste Characterization Based on Existing Records", WHC-EP-0225. Revision 1. 
Septerr.ber 1991, Secrion 5.1.2. 

31 Sec •·Contact-Handkd Transuranic Waste Cr.an1c1 ~rizanon Based on Ex. i, ting Records", WHC-EP-0225, Revision 1, 
S~trniber 1991 , Secnon 5.1 .3. . 

3~ See "Tne History of the 200 A.n::il Burial Ground Facilnies", \J./HC-EP-0912, J.D. Anderson, September 1996, Secooo 
2.3.29. 

Jl See "Cornact-H.mdled Transuranic Wastt" Ch;i;:1cterizacion Basi:d on Ex i:.1il1g Records", WHC-EP-0225. Revis ion 1. 
Sepicmbc:r 199! , ScctionS.1.3. . 

) a Sec: ·'The History ofchc 200 A.Tea Buriiil Ground Facilities", WHC-£P-0912, J.P . Anderson, s~;itember 1996, Section 
2. 10.1. 
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reasons other than, and in a manner other than, allowed by the regulations . DOE already has 
accumulated sufficient MLL Wand TRUM at the Hanford facility to facilitate proper recovery, 
treatment and disposal. Moreover, DOE's RSW is nor stored in containers clearly marked 10 identify 
their contents and the date each period of accumulation began. 

Imminent and Substantial Endangerment 

Continued storage of RSW in the manner described above poses significant, immediate, and ongoing 
risk of release and of exposure to humans and the environment. In its 1996 Risk Data Sheet 
doc:wnenting the environmenral risks of specific work elements, DOE stated that with regard to the 
RSW ··There is a medium to high risk of public health and safety impact due to ground water 
contamination and causing radioactive and hazardous constiruems to reach the Columbia River 
upstream of significant population centt:r:i''. As to the environmencal impact, the Risk Data Sheets 
state that tht "Solid waste re~ains undergrolilld in deteriorating containers causing soil and evc:ntual 
groundw,1ter contamination"3

::i Such storage consticutes an immin~nt and substantial endangerment to 
the public and the environment. DOE has been aware of this risk at lease since 1996, yet has made 
linlc progress toward retrieving the RSW and mitigating the risks . 

Il. DOE transuranic, tran:suranic mind waste, and miud low-level wastes (MLL W} 
curremly stored above ground, ai:id similar wastes projected to be generated 

(oewly geo~r.tted waste). 

In addition to RSW, DOE is now storing a substantial volume of mixed wastes above ground (so 
called '"legacy wastes") and expects to generate significant additional volumes of solid waste as 
Hanford site cleanup activities proceed, e.g., wastes that will be generaced during the decommissioning 
of Hanford sire facilities . DO E's Solid Waste InforrnaLion Tracking System (SWITS) database 
idemifies (as of 12/31/02) that DOE is storing 6,539 cubic meters ofMLL Wand 2,747 cubic meters of 
TRUM that have not been treated to LOR requiremt!nts. These wastes are similarly subject to 
requirement;; for the designation and subsequent appropriate managemem foun<l at WAC 173-303 . 

For these reasons, in order to abate imminent and substantial.endangerment to public 
health c..nd the environment posed by DOE's continued mismanagement of the 
aforementioned wastes, and in accordance with Chapter 70. l 05 RCW, lT IS 
ORDERED that the DOE take the following actions: 

A. Regnrding tbc Retrieval, design;nioo aod rreatment of DOE contact-bandied (Ctt,36 

retrievably stored waste (RS\.V) to meer federal and state Land Disposal Restriction (LDR) 
sl,rndards (a11 CH RSW waste regardless of package size): 

i. DOE shall retrieve all CH-RSW with.in bwial grounds 218-W-4C, 218-W-4E, 218-W-3A, 
and 2 l 8-E-12B by December 31, 20 l 0 . ln achieving this retrieval requirement, DOE shall 
first initiate full scale retrieval at its burial ground 218-W-4C (starting in trench 4) no later 
than Ocrober 1, 2003, and shall retrieve RSW at a rate of no less than 2 1000 cubic meters/ 
calendar year (A minimum of 500 cµbic meters shall be retrieved in calendar year 2003). 

l> S¢c:- GS Dcpamn<!nt ofEDcrgy, E~ Man.ag~mem Plan, Risk Daia Shcc! Numbe-; R.96N0013 . 
35 For purposes ofthi.s Ord~r. cone.ice hand.Jed waste is wastl! pad.ages wiili surface cxpo~urc rat.cs of200 millirems/hr or 

less. 
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DOE shall continue retrieval actions in 218-W-4C until all RSW is retrieved. Subsequent full 
scak retrieval actions, ar the retrieval rate of no less than 2,000 cubic meters pa calendar 
year, shall be undertaken sequemiall,Y at burial grounds 2l 8-E-12B, 2 l 8-W-3A, and 218-W-
4B. Retrieval of waste out of the ordered sequence shall not 'be counted toward rhe 2,000 
cubic meter per y~ar requirement unless Ecology gives advance wlinen approval . Tltis 
sequence is prioritizc:d based on environmemal risk and intended re ensure that DOE first 
addresses potential carbon tetrachloride contan1ination issues at 218-W-4e, and to 
subsequemly retrieve wastes from burial ground 218-E-12B and 218-W-3A where containers 
were stored in configurations that allowed direct contact with the soil. DOE shall conclude 
retrieval actions with Burial ground 2 l 8-W-4e 

for purposes of this Administrative Order, retrieval is defined as uncovering wasres within 
DOE's RSW tn:nches and removing such waste::: from the t.rtnches to pennin!!d, and 
compliant, safe storage at 1he Central Waste Complex. (CWC). Such storage shall include 
secondary containment pllrsuant to WAC l 73-303-630(7). 

ii. As RSW retrieval proceeds. DOE shall sample and analyze trench substrates with the 
purposes of detem1irung whecher or not a release(s) of con1.arninants to the environment has 
occurred, and, if so, rhe nature! and ext em of contamination. 

Such sampling and analysis shall be in accordance with a DOE and Ecology approved 
Sampling and Analysis Plans (SAP). SAPs shall include, bur are not limited to the following: 
a) sampling of burial ground vent risers for all burial ground contaminants of concem, b) 
sampling subsrrate soils for all burial ground comaminants of concern, e.g., CPT / auger/ 
geoprobe and other methods as appropriate, c) a description of deeper characterization effons 
(bore holes, etc) that shall be under1aken dependent on the results of vent riser and shallow 
subscrate soil sampling, and d) a description of subsequent regulatory corrective action 
planning documems to be developed as may be necessary, using an "obst::rvarional approach" 
where warranted. DOE will provide Ecology with a draft 218~W-4e SAP by 7/31/03 . 
Ecology will review, revise as needed and issue a final for DOE's implementation (Ecology's 
intention is TO issue a final SAP within 45 days). With respect to the remaining bu.rial 
grounds, DOE will provide Ecology with a draft SAP three months prior 10 initiating 
retrieval. DOE will implement approved SA.Ps, as a requirement of this Order, during 
recrievill of all RSW. 

The results of burial ground venr and substrate sampling and analysis pursuant. to approved 
SAPs shall be submined to Ecology by lener repons qt1anerly. Such reports shall document 
results and merhodologies, shall assess results against regulalory reguirements, shall include a 
description (or descriptions) of documented contaminant releases to the environment, and · 
shall describe planned and/or scheduled additional work. Ecology reserves the right to 
require additional work pursuant to its regulatory authorities and responsibilities. 

m . DOE shall imrnediate1y and direct})' transport all CH RSW removed from RSW trenches to 
ewe for designation and storage of mixed waste and su5pect mixed waste pending 
treatment, proce'.,,sing and/or disposition as required by this Order. 

1v. DOE shall fully designate all CH RSW rerrieved from the RSW trenches pursuant to WAC 
l 73•303-070, within 90 days of retrieval. Designation shJll occur at ewe. 
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v. Within 6 months of designation of any wasrt: as mixed and as containing LDR resnicted 
constituencs, DOE shalt treat such wastes 10 meet LOR requirements . For transuranic wastes 
designated as mixt:d and containing LDR restricted constituents, DOE may choose to 
complete, within 6 months of designation, certification of such waste for disposal at WIPP in 
lieu of LOR neaunent37

, provided that Ecology is nocified in writing of such complerion of 
ct:rtification. 

B. Regarding (be retrieval, designatioo and LOR trearmeot of Remote Handled (RH)3
!j RSW (all 

RS\\i' RH waste regardless of package size, including the 200 areu. 

1- DOE shall initiate full scale retrieval of RH RSW by January 1,201 l. Retrieval of non­
caisson RH TRUM shall be completed by December 31, 2014. For RH TRUM waste in the 
200 Area burial grounds reuieval shall be completed by December 31, 2018. This shall 
include: the retrieval of all RH waste from DOE caissons in the 218-W-4B bwfal grounds. 

For purposes of this Adminis{rativc Order, remeval is defined as uncovering wastes witlun 
DOE's RSW trenche~ and caissons and removing such wastes rn permitted, and compliant, 
safo storage. Such storage shaU include secondary containment pursuant to WAC 173-303-
630(7) . 

ii. DOE shall immediately and directly transport a.II removed RH RSW to a compliant storage 
facility. 

iii. DOE shall fully designate all reoieved RH RSW pursuant to \VAC l 73-303-070, within 90 
days of rerrieval. 

1 v. Within 6 months of designation of any RH RSW as mixed and as comaining LDR restricted 
constiruents, DOE shall treat such waste to meet LOR requirements. For transuranic wastes 
designared as mixed and containing LDR resnicted constiruenrs, DOE may choose ro 
complete, within 6 months of dc:signation, certification of s11ch waste for disposal at WIPP 
rather than meet LOR treatment requirements, provided that Ecology is notified in writing of 
such completion of certification. 

In addition to DOE RSW addressed by the preceding lcrms, DOE bas, aud continues to generate 
mixed, and suspect mb:ed, wasces at 1-hnford facilities undergoing cleanup. Such wastes are also 
subjecr ro State requirements for the designation, proper storage, and treatment as necessary to 
meet federal and state standards prior to disposal. DOE continues to have a sigoifkant buildup 
of these wastes> many ofwhicb have not yet been desigMted, and bave not been afforded 
ueatmeot as required by law, despite knowledge of their content. As a result, DO£ treatment of 
such wastes has been occurring only at a very small scale. 

37 for purposes of dus Adminisrrative Order, cornpktion ofWlPP cenjficatian 1s ddwcd as : (I) complenon ofth.: 
procc:ssmg and packaging of the rransu,:uuc v.,sstc into final shipping containers ;iccorduig to the tcqwrcmcr.ts of the . 
WlPP \Ya),c Acceptance PIJ.D (WlPP W.'\P), and W;,stc Acupt.ancc Crimia (WrPP WAC), mc\uding rcquncm:ut.S oi 
the }ia.zardous Waste Facility Permit for WIPP issued by the New Mexico Environmtnt Dtp:irtment and (2) DOE 
subm.inal of documc:ut:.-srion lO Ecology attesting to such comp\c:tion. 

11 for purµoscs oftlus Ord.-r remote h:lndlcd waste~ w:i:i te pac\::agc:s with surface cxposL1Ic , .. tcs greater than 200 

rnrems/br. 
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C. Regarding solid wastes generated following iss1.1anre of this Order (ne-wh•' generated wastes). 

1. DOE shall fully designate al] newly generated solid wastes at the point and time of 
generation. Such designation shall comply with the requirements of WAC l 73-303-070. 

ii. DOE shall immediately stop creating a backlog of untreated mixed waste. DOE shall tn:at to 
meet LDR treatment requirements, all newly generated mixed wastes. containing LDR 
constituents, in compliance with WAC l 73-303-140 and by reference 40 CFR 268. 

iii. RH-TRUM generated between Ihe cime of this Order and December 31, 2008 shall be treated 
in compliance with Ihe schedule in Section D(iii) of th.is Order. For RH-TRUM generated 
after December 31, 2008 DOE shall rrear to meet LDR treatment requirements, all newly 
generated RH-TRUM containing LDR constituents, in compliance \vith WAC 173-303-140 
and by reference 40 CFR 268. 

1v. RH-MLLW generaied between Ihe time of this Order and June 30, 2008 shall be rreated in 
compliance wi!.h the schedule in Section F{ii) of This Order. For Rtl-MLL W generated after 
Jun!.! 30, 2008 DOE shall treat to meet LDR treatment requirements, all newly generated RH- . 
.MLL W containing LDR constituents, in compliance with WAC 173-303-140 and by 
reference 40 CFR 268. 

For newly generated transuranic mixed wasre, DOE may choose to complete certification of 
i;uch waste for disposal at WIPP in lieu of LDR t.reatmenr, provided that Ecology is notified 
in writing of such completion of cenification. 

O. Regarding T.-anrnraoic mixed waste currently in above ground storage. 

1. By 12/31/03, DOE shall fully designare according to the requirements of WAC 173-303-070 aU 
suspect mixed transuranic waste cum~ntly in above! ground storage. 

11 . For the CH-transuranic waste that designates as mixed and as containing LDR restricted 
constirucms, DOE shall treat these wastes to meet LDR r~quiremems within 6 rnonrhs of 
designation. DOE may choose to compkte, within 6 months of designation. cenification of 
such waste for disposal at \VIPP in lieu of LDR rreannem requirements, provided that Ecology 
is notified in ·writing of such completion of certification. 

iii . Fort.he RH-TRUM that designa1es as mixed and as containing LDR restricted constituents, 
DOE shall complete LDR treatment of 200 cubic meters of RH-TR UM by December 31, 2008 
an<l complete trearmenr of an additional 200 cubic meters .RH-TRUM per year 1bereafter. DOE 
may choose to complete certification of such waste for disposal at WIPP in lieu ofLDR 
ueatment, provided that Ecology is uotified in wriring of such completion of cenification. 

E. Regarding CH-1\!LL W currently in above groucd storage. 

By 12/31/04, DOE shall fully designate:: according to the requirements of WAC 173-303-070 all 
s1.1spect CH mix~d low-level waste currently in above ground srorage. 
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11 CH-MLLW in storage at OOE's Central Waste Storage Complex (CWC) and elsewhcr~ at 
Hanford as of 12/31/02 (as identified in DOE HFFACO milestone M-26-01 LOR Repon 
MLLW treatabiliry groups MLLW-02 throl.lgh MLLW-10, excluding MLLW-7 remote handled 
MLL W) rhar has nor been created to meet LDR requirements is estimated to be 5,858 cubic 
meters {This volume does nor include 600 cubic meters of waste requiring thermal treatment, as 
that is required to be m:ated by 2006 under Hanford Federal Facility Agreement and Consent 
Order (HFFACO}milestoncs M-91-12 andM-9l-12A). With mis exception, DOE shall neat 
its current above-ground stored CH-MLL W to meet LDR requirements on a schedule meeting, 
at minimum, the following; 

o 450 cubic meters shall be treated by 12131/03, 
o 1,350 cubic meters {cumularive) shall be treated by 12/31/04, 
o 2,250 cubic meters by (cumulac..ivc)shall be treated by 12/31/05, 
o 3,150 cubic meters (cumulative) shall be treated by 12/31/06, 
o 4,050 cubic meter.. (cumula1ive) shall be treated by 12/31/07, 
o 4,950 cubic mt:rnrs (cumularive) shall be treated by 1213 l/0S, and 
o Complete treaanent of all legacy wasic (stored in CWC as of 12/31/02) by 

12/31/09 

F. Regarding RH-MLLW_ currently in storage. 

For RH-MLL Win storage ar DOE's Central Wrme Storage Complex (CWC) and elsewhere at 
Hanford as of l 2/31/02 (as identified in DOE HFFACO miles1one M-26-01 LDR Repon MLLW 
treatability groups MLL W-07) chat has nor been treated to meet LDR requirements is estimated to be 
81 cubic meters. In addition DOE currently estimates that it will have approximately 138 cubic meters 
of RH-TR UM in storage by 2006, 500 cubic meters in storage by 2010, and 611 cubic meters by 2012. 

1. By 12/31/04, DOE shall fully designate according to the requirements of WAC 173-303-070 
all suspect RH mixed low-level wastt! currently in above ground storage. 

u. DOE shall begin treating RH MLLW to meet LDR treatment reguirt!ments at a rate of 100 
cubic mere rs per year beginning no later than June 3 0, of 2008·. If there is nor 100 cubic 
meters ofRH-MLL Win storage in any given year, this Order requires that DOE n-eat only 
that amount that is in storage. If actual volumes of newly gt!nerated RH wastes are 
significantly more than the estimated volumes, this Order will be revised to reflect actual 
volumes. 

G. By September 30 of each year, DOE shall submit to Ecology a report describing completed and 
scheduled RH waste rc:latc:d work in accordance with the requirements of this Adminisrrative Order. 
DOE's tepons will documem work completed during the previous federal fiscal year and work 
schi:duled for the coming fiscal year. DOE's repom shall identify by citation all publicly availabk 
repons describing peninent project issues and accomplishments, and shall identify approv~d projects 
and funding levels for the coming year. 

H. DOE shall perfom1 sufficient work 10 assure with reasonable cenaimy chat DOE will accomplish 
the work requirt!d by this Administrative Order. 

Documems requir~d to be submined under the terms of this Order shall be addressed to: 
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Failure to comply with this Order may result in the issuance of civil penalties, or other actions, whether 
administrative or judicial, to enforce the terms of this Order. This Order may be appealed. Your 
appeal must be filed wilh ·within thiny (30) days of your receipt of mis Order at the following address : 

Washington PolluTion Control Hearings Board 
P .0. Box 40903 
Olympia, Washington 98504-0903 

At the same time, your appeal must also be sent 10: 

Bob Wilson 
Depanment of Ecotogy 
1315 West Founh Avenue 
Kennewick, Washington 99336-6018 

. . 
Your appeal alone will nor stay the effectiveness of this Order. Stay requesrs must be submitted in 
accordance with RCW 43.21B.320. These procedures are consisrem with Chapter 43.21B RCW. 

~ 
DA TED this...,3::J day of April, 2003 at Olympia, Washington. 

o s, Director 
t e Dtpartm~nt of Ecology 




