
-- 
(1) Document Number: Rpp-1.1283 
(4) Document Type: Digiti1 Image IXl H a d  copy 

PDF u Video 

- 
(7) ChangelRelcase Compltite revision 

Description: 

- 
(2) Revision Number: 2 (3) Effective Date: on release 

(a) Number of pages (including the DRF) or 118 
number of digital Images 

(8) Change Expanded to include standards from the Nuclear Regulatory Commission (NRC) and the 
Comprehensive Environmental Recovery. Compensation, and Liability Act (CERCLA). Justification: 

. .  
Structure. sytem, 1 ~~ 

and Component 
(SSC) and Building 
Number: 

(b) System Designator: 

19) Associated I (a)  structure Location: 1 (c) Buildina Number: . .  . 

NA 
(d) Equlpment ID Number (€IN): 
NA . .. . 

-en' (lo) Impacted Type I (b) Document Number 1 (c) Document Revision 

I NA I NA Documents: 

(11) Approvals: 
(a) Author (PrinVSign): 
F. Mann 
(b) Responsible Manager (PrinUSigr 
F. Anderson 
(c) Reviewer (Optional. Print/ ign): ' 
M. Jaraysl 
(d) Reviewer (Optional. PrinVSign):. -/ 

Date: 

?/LU& 5 

,- 07/aS/o c 
Date: 

Date: 

Date: 

(12) Distribution: 
la) Name (b) MSlN I (a) Name (b) MSlN I Release Slamp 
F. Mann E6-35 

F. Anderson (3 HI E6-35 I I 
T. Knepp E6-35 

D. Crumpler E6-35 I 
DOURL Reading Room (H) H2-53 I 

I 

(a) Cleared fo'Pubtlc Reloase b) Restricted Information? (c) Restriction Type: 

W '(es 0 NO 
(13) Clearance 

9 

A-6003881 (0905)  



Performance Objectives for Tank Farm Closure 
Performance Assessments  

Frederick M. Mann J. Dwayne Crumpler Anthony J. Knepp 

Richland. WA 99352 
U.S. Department of Energy Contract DEAC27-99RL14047 

Cost Center: Charge Code: 
BBR Code: Total Pages: 11 8 

CH2M H I L L  Hnnford Group, Inc. CEES YAllSGS LLC 

EDTIECN: Dr\F uc: 

~ ~ ~ w ~ ~ d ~ :  P:rformanze assessment, performence objective, tank closure 

Abstract: This report do-uments the performance objectives (metrics, times 
of analyses, and times of compliance) to be used in performance 
assessments of llanford Site tank farm closure. 

TRADEMARK OIS CLAIMER. Reference herein to any specific wmmercial product process. or service by lrade name. 
trademark. rnanufhnurer. or othemise. does not necessarily wnstitute or imply its endorsement. recommendalion. or 
favoring by Ihe Uriled Stales Government or any agency thereof or its wntradors or subcontractors. 

Printed in Ihe Unit ?d Slales of America. To obtain copies of this document. contact: Documenl Control Services. 
P.O. Box 950. Matstop H6-08. Rich!and WA99352. Phone (509) 372-2420: Fax (509) 376-4989. 

H A G F O X  

Release Approval Date Release Stamp 

Approved For Public Release 



2) Title 
Performance Objectives fDr Tank Farm Closure Performance Assessments 

2 
?S 

Change Conhol Remrd 

Authorized for Release 
(4) Dcsaiption of Chang? - Replace. Add. and Delete Pages 

(5 )  Resp. Engr. (prinVsignldale) (6) Resp. Mgr. (PrinVsignldaW 

Complete revision per ECN 721358RO F.M. Mann F.J. Anderson 
1/12/2004 1/12/2004 

Complete revision F.M. Mann F.J. Anderson 

I A-6003-835 (OSW) 



RPP- I4283 
Rcvision 2 

PERFORRIANCE OBJECTIVES FOR TANK FARM 
CLOSURE PERFORMANCE ASSESSMENTS 

Frederick RI. Rlann 
C112M IlILL Hanford Group, Inc. 

J. Dwiyne Criimpler 
Colunibia Encrgy & Environmcntal Scrvices, Inc. 

Anthony J. Knepp 
YAtISGS LLC 

Date F'ublished 
Scptcntbcr 2005 

0 CHMITNnHILL 
wary. Hmford Group, Inc. 

POSI o n i ~  BOX tsno 
Richland. Washingtoil 

Prcparcd for the U.S. Department o f  Energy 
Ollice of River Protection 

Contrxt # DE-AC27-99RL14047, Modification M030 

Approved for Public Release; Farther Dissemination Unlimited 



RPP.14283. RCV . 2 

TABLE OF CONTENTS 

1.0 OVERVIEW .................................................................................................................... 1-1 

2.0 BACKGROUND ............................................................................................................. 2-1 
2.1 GENERAL REQUIREMENTS ........................................................................... 2-1 
2.2 TANK CLOSURE ............................................................................................... 2-1 
2.3 DESC.ZIPTION OF Tt IE HANFORD SITE AND CENTRAL PLATEAU ....... 2-2 
2.4 CONTAMINANTS (RADIOISOTOPES AND HAZARDOUS 

MATE.RIALS) ..................................................................................................... 2-2 
2.5 PATIIWAYS AND MEDIA ................................................................................ 2-3 
2.6 LAND USE .......................................................................................................... 2-3 

REGULATIONS AND OTIIER PERFORMANCE ASSESSMENTS .......................... 3-1 
3.1 INTRODUCTION ............................................................................................... 3-1 

3.0 

3.2 PROTECTION OF TfIE GENERAL PUBLIC ................................................... 3-5 
3.2.1 Radionuclicks ........................................................................................... 3-5 
3.2.2 Chcmicals ................................................................................................. 3-6 
3.2.3 Allotmcnt of Pcrforniancc Standards ....................................................... 3-7 

3.3 
3.4 
3.5 

3.6 

3.7 
3.8 
3.9 

3.2.4 Summary .................................................................................................. 3-7 
PROT. ECTION FOR WORKERS ....................................................................... 3-7 
PROT. ECTION OF THE INADVERTENT INTRUDER ................................... 3-7 
PR0T:ECTION OF GROUNDWATER RESOURCES ...................................... 3-8 
3.5.1 Radionuclicks ........................................................................................... 3-8 
3.5.2 Chcmicals ............................................................................................... 3-10 
3.5.3 Limits on Kcy Contaminants ................................................................. 3-10 
3.5.4 Allotmcnt of Pcrforniancc Standards ..................................................... 3-10 
3.5.5 Summary ................................................................................................ 3-11 
PR0T:ZCTION OF SUKFACE WATER RESOURCES .................................. 3-11 
3.6.1 Radionuclides ......................................................................................... 3-11 
3.6.2 Chcmicals ............................................................................................... 3-11 
PROTXTION OF AIR RESOURCES ............................................................. 3-11 
PROTXTION OF TERRESTRIAL BIOTA .................................................... 3-12 
CONCENTRATION AND RELEASE LIMITS ............................................... 3-14 

4.0 POINTS OF ASSESSMENT ........................................................................................... 4-1 
4.1 INTRODUCTION ............................................................................................... 4-1 
4.2 OPTICINS ............................................................................................................. 4-1 
4.3 PROTECTION OF THE GENERAL PUBLIC. WORKERS. AND 

GROUNDWATER .............................................................................................. 4-1 
4.4 PROTECTION OF TIIE INADVERTENT INTRUDER ................................... 4-5 
4.5 PROTECTION OF SURFACE WATER RESOURCES .................................... 4-5 
4.6 PROTIXTION OF AIR RESOURCES ............................................................... 4-6 
4.7 
4.8 SUMhlARY ......................................................................................................... 4-1 

PROTECTION OF TERRESTIAL BIOTA ........................................................ 4-6 

... 
111 



RPP.14283. RCV . 2 

5.0 TIMES OF ASSESSMENT ............................................................................................. 5-1 
5.1 INTRODUCTION ............................................................................................... 5-1 
5.2 OPTICINS ............................................................................................................. 5-1 
5.3 

GROUNDWATER .............................................................................................. 5-2 
PROTIXTION OF TtIE GENERAL PUBLIC, WORKERS. AND 

5.3.1 Bcginning Pcriod ..................................................................................... 5-2 
5.3.2 Ending Pcriod ........................................................................................... 5-3 

5.4 PROTIXTION OF TtIE INADVERTENT INTRUDER ................................... 5-3 
5.5 PROTECTION OF SURFACE WATER RESOURCES .................................... 5-4 
5.6 PROTECTION OF AIR RESOURCES ............................................................... 5-4 
5.7 PROTECTION OF TERRESTRIAL BIOTA ...................................................... 5-4 
5.8 SUMkIARY ......................................................................................................... 5-4 

6.0 PUBLIC INVOLVEMENT ............................................................................................. G-1 

7.0 REFERENCES ................................................................................................................ 7-1 

LIST OF APPENDICES 

APPENDIX A . ORGANIC CHEMICALS CONSIDERED ..................................................... A-i 

APPENDIX B . KEY REGULATIONS ..................................................................................... B-i 
APPENDIX C . SUPPORTING TABLES ................................................................................. C-i 

LIST 01: FIGURES 

Figure 4.1 . Location of Groundwater Concentrations of Radionuclidcs Above Drinking 

Figure 4-2 . Location of Groundwiiter Conccntrations of Chemicals Above Drinking 

Watcr Standards ........................................................................................................ 4-3 

Watcr Standards ........................................................................................................ 4-4 
Figurc 4-3 . Point of Compliance Under Washington Administrative Code ............................... 4-6 



RPP.14283. RCV . 2 

LIST OFTAI3lXS 

Tablc 1.1 . Important Fcaturcs of Tank F a n  Pcrformancc Analyscs ......................................... 1-2 

I 

I 

Tablc 1.2 . Key Pcrformancc Objectivcs for Tank Closurc ......................................................... 1-4 

Table 1.3 . Pcrformancc Standards of Spcci fic Contaminants for Groundwatcr Protcction ....... 1-5 

Tablc 1.4 . Pcrformancc Stand;irds of Spccific Chcmicals for Surfacc Water Protcction .......... 1-6 

Tablc 1.5 . Pcrformance Stand;irds of Spccific Chemicals for Air Resourccs Protcction ........... 1-6 

Tablc 1.6 . Pcrformancc Standards of Spccific Chcmicals for Land Disposal ............................ 1-7 

Tablc 2.1 . Hanford Sitc Land USCS ............................................................................................. 2-6 
Tablc 3.1 . List of RLcvant Rcgulations ..................................................................................... 3-2 

Tablc 3.2 . Tcchnctiuin-99 Groundwatcr Conccntration Valucs for Dose and Risk ................... 3-9 

Tablc 3.3 . Priority Contaminants of Ecological Conccm for Sitcs that Qualify for thc 
Simplified Tcrrcstrial Ecological Evaluation Procedure ......................................... 3-14 

Tablc 4.1 . Rclcvant 1:cccptors and Thcir Burrowing Depths ..................................................... 4-7 

, 

V 



RPP-14283, RCV. 2 

LIST OF TERRlS 

Abhrcviations and Acronyms 

AEA 
ARAR 
CERCLA 

COC 
DOE 
Ecology 
EDE 
EPA 
ILCR 
ISCORS 
ISMS 
NRC 
RCRA 
WMA 

Units 

~ i / n i ’  
n 
gal 
Gylday 
ni 
m’/s 
mdKg 
mdl  
mGY 
mGy/day 
mrcm 
mrcm/yr 
nCi/g 
pCini s 
pCill 
PP”’ 

-2 - I  

I d  
I&’ 

Aronric Eiicrgv Act of 1954 
a p p k b l c  or rclcvant and appropriatc rcquircmcnt 
Coiiipi cliciisiw Eit viroiiiiiciitd Rcsporisc. Conipciisalioii. aiid Licrhilitj Act of 
1950 
contaminant of conccm 
U.S. Dcpartmcnt of Energy 
Washington State Dcpartmcnt of Ecology 
cffcctix dosc cquivalcnt 
U.S. Environmcntal Protcction Agcncy 
incrcmcntal lifctime canccr risk 
1ntcrag.cncy Stccring Conimittcc on Radiation Standards 
1ntcgr:tcd Safcty Managcmcnt System 
U.S. Nuclcar Regulatory Commission 
RcsoirIcc Coiiscnatiori arid Rccovc~y Act of I976 
wastc managcnient a m  

curics per cubic metcr 
foot 
gallon 
Graylday 
niclcr 
cubic rnctcrs pcr sccond 
milligrams pcr kilogram 
milligrams pcr liter 
niilligray 
milligray/day 
niillircni 
millircm per year 
nanocuric pcr grani 
picocuries pcr squarc metcr pcr sccond 
picocurics per liter 
parts per million 
microgram pcr liter 
microgram pcr cubic mcters 

vi 



RPP-14283. RCV. 2 

1.0 O\’ERVIE\\’ 

Tank Farm Closure pcrformancc assessments arc studics of the long-tcrm impacts to public 
hcalth and safcty as ~ c l l  as to thc cnvironmcnt. Thcy providc infomiation to dccision makcrs on 
thc impacts of basclinc activities and othcr alternativcs activcly undcr considcration. Thc intcnt 
is to provide sufficicnt information so that dccision niakcrs dcaling with tank farm closurc havc 
an adcquatc undcrstariding of tlic long-tcnn conscqucnccs of closurc dccisions. 

To bc mcaningful, rcsults from a numcric pcrforniancc asscssmcnt of tlic conscqucnccs of an 
action must bc comparcd to thc standards for such an action. That is, bcfore onc disposcs of 
wastc or closcs a facility with wastc, onc must show that thc disposal or closurc action protccts 
tlic public Iicalth and iafcty antl thc cnvironmcnt. Thcsc standards arc callcd pcrformancc 
objcctivcs. 

Rcgtilalions that call Ibr pcrformancc asscssmc~its--wlictlicr tlicy arc fcdcral such as the 
U.S. Dcpartmcnt of Encrgy (DOE) order on radioactivc ~vastc nianagcmcnt (Rndiomfive CYrrsie 
Mmiqpierrf [DOE C1435.11 and its iniplcmcnting guidcs, or thosc from Washington Statc such 
as tlic rcgulations imFlcmcnting thc “Modcl Toxics Control Act” (lY~i.diing/o/i Ahiiriisfr~ifivc 
Code [WAC] 173-340, “Modcl Toxics Control Act - Clcailup”)--usually rcquirc that lhc 
tlctcrmination of pcrhrmancc objcctivcs bc onc of thc first stcps pcrformcd. Thcsc pcrformancc 
objcctivcs not only sct comparison lcvcls for thc nunicric rcsults, but also dcfinc thc nicdia, 
pathways, cxposurc scenarios (rcccptors), spatial locations, and timcs that thc pcrformancc 
asscssmcnt must considcr. Thus, ii pcrformancc objcctivc consists of a compliance Icvcl, 
placc(s) of compliancc, and timc(s) of compliancc. Whcncvcr rcgulations arc citcd in this 
tlocumcnt, thc rcadcr is rcmindcd that not all rcgulations dcaling with tank fann closurc arc 
included. Rathcr, only thosc that arc nccdcd for tlic study of long-tcrm impacts are includcd. 

Pcrformancc objcctiv.:s arc not thc lcvcls that a rcgulatory agcncy will enforcc in a pcrmit or 
authorization. Thosc Icvcls, oncn callcd cnforccmcnt Icvcls, will bc sct in thc pcrmit or 
authorization. Rathcr, pcrforniancc objcctivcs arc thosc lcvcls against which tlic rcsults of the 
numcric simulation will bc conipared to judgc thc succcss of thc proposed clcanup or disposal 
actions. Additional comparison lcvcls may bc rcqucstctl for information purposcs, but arc not 
officially part of thc decision on thc adcquacy of thc proposcd action. 

To cmphasizc that thc performance objcctivcs discussed in this documcnt are not rcgulatory 
pcrformancc objcctivcs, but rather arc comparison points for pcrformancc asscssmcnts, thc thrcc 
componcnts of thc pcformancc objective will be rcnamcd in this documcnt to assessment 
standard, point(s) of assessment, and timc(s) of asscssmcnt. Howcvcr, whcncvcr quotations arc 
taken from othcr documents (e.& rcgulations) thc quotation will not bc changed from thc more 
standard tcrniinology. 

According to the I/nr!ford F‘edcral Fuciliry Agreenienf nnd Coriserif Order (Ecology et al. 19S9). 
a number of performance assessments will be required to analyze the environmental and human 
health impacts from vmste retrieval antl closure activities. 

This documcnt is basid on the pcrformancc objcctivcs in PeT/ornioiice Ol+xfives for flie 
/lmford Ininiobilized Low-Aciiviiy Wm/e (/LA ly) I’crJornimice Assessnierif (Mann et al. 2002) 
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and f'erforittciitce Ol~ectives for Turik Forrii Closiire Perforitioirce Assessitreir/s 
(Mann ct a1.2004). 7lic pcrformancc objcctivcs i n  this tlocumcnt will be uscd in futurc 
pcrformancc analyscs for tank wastc rctricval or tank closurc activities. Thcsc pcrformancc 
analyscs arc surnmarircd in Table 1-1. 

Table 1-1. Important Features of Tank Farm Performance Analyses. 

Purpose 

assessment and current iinalvses 
the niost cornplete 

Ikterniines wliether additional 
r:trieval of waste is necessary pc r fomnce  analysis 

actiims that are 
measures study needed to close a tank farm or 

Tank farm closure 
pcrforniance analysis 

Iktcrniincs w)hetlier closure 
actions as iniplenicnted have 
kcen successful 

Sirnificant Feature 
Provides the root document (which is maintained) on 
which thc following analyses will be based. 

Determines inventory of key contaniinants in residual 
waste in tank and in any retrieval leaks. Performs 
nunieric calculations of impacts of waste remaining 
(including impacts from other tanks and equipment in 
Farm or  WhlA) assuming no impacts from tank fill. 

Determines impacts from various options to close tank 
Farm or  WXIA. Provides worker risk information for 
proposed closure options. 

Determines impacts from closed tank farm or WhlA, 
once all closure activities (except possibly final surface 
barrier) are completed. 

WhlA = w s t c  managenlent area. 

Thc initial stcp in identifying performance objcctivcs is to note the requiremcnts that could bc 
applied to the proposcd action. If that action is thc disposal of radioactive mixed wastc on thc 
Ilanford Sitc, a variety of rcquircmcnts should bc considcrcd: 

DOE rcquircntents (Notc: Tlicsc arc not applicablc or rclcvant and appropriate 
rcquircmcnts [ ARAR]) 
U.S. Nuclcar Ilcgulatory Cornniission (NRC) rcquircmcnts 
U.S. Environnicntal Protcction Agency ( ITA) rcquircmcnts 
Washington S talc rcquircrncnts 

Public involvrmcnt. 

Based on an analysis of these regulatory rcquirernents, the pcrformancc assessment must 
cvalunte risks to thc fi)llowing: 

Gcncral public: 
Workers 
lnadvcrtent iniruders 
Groundwater 
Surface water 
Air resources. 

In addition, tlicre arc restrictions on thc wastc itsclf if it is disposed of ncar surfacc. 

1-2 
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The performance obji:ctives identified here arc only for thc long-term assessment of the public 
hcaltli and cnvironnicntal impacts from the closurc of tanks. Thus, for example, worker and 
public safety during the actual closurc operation arc not considered here. Although reviewed by 
others performing Itanford Site assessments, it must be emphasized that these performance 
objectives clcal only with the tank closurc activities and not with the performance objectives of 
other Ilanford Site actions. The objectives for a set of contaminants (e.g., bctdplioton cniittcrs 
or non-canccrous chemicals) are summarized in Table 1-2. The objcctives for spccific 
contaminants arc displayed in Tables 1-3 (groundwater), 1-4 (surface water), 1-5 (air), and 
1-6 (land disposal). l’lic valucs for thcsc objcctivcs wcrc chosen to bc the most restrictive of the 
applicable or rclcvanl and applicable requirements. 

Many of the 0bjcctivc:s spccify concentrations (e.g., [mg-contaminant]/[kg of soil] or 
[pCi-contaminant]/[litcr of groundwatcr]). Such objectives are independent of an exposure 
scenario. Other objectives (c.E., all-pathways dose, incidcntal cancer risk) require that the 
exposure scenario (e.:;., industrial, residential) be specified to calculate valucs for comparison. 
This tlocumcnt docs not spccify the exposure sccnarios that will be used to calculate valucs for 
comparison. 

As described in the rfmaindcr of the document. performance objectives have been dctcrmincd 
for both radioactive and clicmical spccics. 

1-3 
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All-path\vays dose from tnly this facility (CERCLA) 
All-pathways dose from cnly this facility (DOUNRC) 

Table 1-2. Key Performance Objectives for Tank Closure. 

15 nirem i n  a year * 
25 nireni i n  a year 

- - .  
Non-cancer-causing chemicals (hazard index) 

All-path\\*ays dose including otlier Hanfiird Site soiirces 
Chemical carcinogens (in:rcmental lifetime cancer risk) 
Radioloaical carcinoaen (incremental lifetime cancer risk) 

1 '  
I 100 mrem in a year I 

I x IO" 
IO'tO IO'h  

Acute exposure (driller) 
Continuous exposure (PO! 1-intrusion) 

500 mrcni 
100 mrcm in a year 

1-4 

Alpha emitters 
Radium-226 plu!: radium-228 
All otlicrs (excluding uranium) 

Ikta and photon emitters 
Uranium 

Alpha emitters 
I'rotection of Surface \\'ater ~<csourccs " 

Radium-226 plu:; radium-228 
All others (excluding uranium) 

Otlier mctrics are the Sam: as given for the protection of groundwater 

5 pCi/l 
I5 pCil 

4 nirem i n  a year 
0.03 mg/l 

0.3 pCi/ln' 
I5 pCil 

Radon (flux tlirougli surrace) 
All otlicr radionuclides 

20 pc i  m" s.' 
10 mrem in a year 
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Radium-226 

Table 1-3. Performance Standards of Specific Contaminants 
for Groundwater Protection. I 

I I l a ~ l i e n ~ ~ c l i ~ l c s  I 
20,000 pCVl Stronium-90 8 pCil 

3 pCill Radium-226 and Radium-22s 5 pCi l l  

30 udl Beta and nlioton eniitters 4 mrcnllvr 

0.006 mgll 1 Arsenic 

Gross beta and photon I I 15pCil Gross alpha (exchiding r d o n  and I uranium) 

0.05 nigll 

I Inoreanic Cheniicals I 

0.005 n i g  I C1iloridc. 250.0 nidi 

4.0 mg/l I Iron 0.3 mp'l 

10.0 mg/l I Nickel 0.1 m g  

I Oreanic Chemicals l 

0.1 mgn 

Tlialliuni 0.002 nidl 
Selenium 0.05 nigll 

Sulfatc (as SO,) 250.0 nidl 
Zinc 5.0 nidl 

Benzene 0.005 m d l  1 Bis(2-et1iylhcxyl)plitlialafc 0.006 nidl 

0.075 m d l  I 1.1-Dichlorocthenc 

'Standards arc provided onlf for those organics mosl oncn found in tank wastc (see Appcndix A, Table A-I). Valucs arc the 
most restrictive ones from DOE 0 5400.5.40 CFI< 14 I, 40 CFR 2U.94. WAC 173-200. WAC 173-303, WAC 246-290 
(see Appendix C, Tables C.5. C-6. C-7). 

40 CFR 14 I ,  "National Prinwry Drinking \Valcr Regulations," Code ojfcdcral Rcgirlafiorrs. as amendcd. 
40 CFR 264.94. "Conccnln ion Limits." C~lco/fcdcral Rcgdarions. as amended. 
DOE 0 5400.5. 1993, Ruilidioir Prolccfion i$lhc Pirhlicand the Environnrent. US. Department of Energy. Washington, D.C. 
\VAC 173-200. "\Valcr Qua ity Standards for Groundwatcn of the Stale of Washington," Washington Administral~i~c Code, 

WAC 173-303. "Dangerous Waste Regulations," IVoshington Adniinisrmrafiw Code. as amended. 
WAC 246-200. "Public Water Supplies," ll'asliingron Adniinisfrafiw Code# as amended. 

as amended. 

0.007 nidi 

1-5 

I .O mdl  I 1 , I  , I  -Trichlorocthanc 0.2 nigll 

I Styrene 0.1 niul 
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a Tablc 14.  I’crforniancc Standards of Specific Clicmicals for Surface \Vatcr I’rotcction. 

I’crlornianrc Standart1 
Ammonia 4.0 nidl 

0.00082 nidl 

Contaniinant I’crfortiiaiicc Standard 
Arsenic 0. I9 mg/l 

Chloride 230.0 nidl 

Coppcr 0.0087 n @ I  

Cvanidc 0.0052 m d l  

0.0 I O  nigll Chromium 
(hexavalent) 
Lead 0.00 178 i n d l  

‘Values that arc thc wme as drinking wafer standards (Tablc 1-3) arc not rcpfalcd. Valucs are the most restrictive ones from 
Tablc 1-3 and WAC 173-2WA (SCC Aplmdix C. Table C-8). 
Bascd on Columbia Rivcr id Pasco having D nican hardness of73 nigll (DOC 1958). 

DOE 1988. Coiisiilfiifioii Dr& Sifc Cliiircrcfcrizri~ioii PIiiii. R+rivice R(.posifu~y L O C ~ O I I .  lliiifi~rd Sire 

\VAC 173-201A. “Walcr Quality Standards far SurFacc Waters of the SVJIC of Washington.” lt’osliinxmi Ad,iiitii.woriw Code, 
~ ~ i . s l i i i i g r ~ ~ i i ~  DOURVI-0 164, US. Dcpartinent of  Encrgy, Washington. D.C. 

as amcndcd. 

0.0000 I2 mdl I Nickel 

Tablc 1-5. Perforniancc Standards of Specific Cliemicals for Air Rcsourccs Protection. ’ 

0. I20 mg/l 
Selenium 0.005 mg/I 1 Zinc 0.080 mg/I 

0.50 ppm for 3 hours 
- 

Ozone - 

0.14 ppni for 24 hours 
35 ppni for I hour 

0. I2  nom for I hour 

0.030 ppni for I year 
9 ppm for 8 hours 

0.08 m m  for 8 hours 
Nitrogen dioxide - - I 0.053 ppni (annual) 

- - I I .S )ig/ni3 (quarterly) 
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Kaclionurlidc 

Nb-93 (activated metal) 

Table - ... Perforrnanre Stmdards of Specific Cliemicals .-r Land Disposal. (2 slteels) 

Conccntration limit Raclio~t~~clide Concentration limit 

8 Cilm’ C-14 (activated metal) 80 C i h ’  
220 ~ i l m ’  Ni-63 700 C i h ’  

7000 Ci/m’ Sr-90 7000 Cik?  
0.2 (:i/m’ Tc-99 3 Ci’m’ 
0.08 cum’ cs-137 4.600 Cih’ 

creater than 5 vcarsb 100 nCi/c 
Pu-241 3500 nCi/g 1 Cm-242 20,000 nCVg 

Cl~eniical TCLP 1.iniit 

1.15 mdl 

Chromium (total) 0.60 mdl 

2 I .O nidi 

I Cyanide (tota~) I 590 met’kc I Cyanide lamenable) I 30 n i s k  I 

Clicniical TCI.1’ I.imit 

Arsenic 5.0 nigll 
Cadmium 0.11 mdl 
Lead 0.75 nidl 

I Oreanic Chemicals I 

0.025 m d l  I Nickel 11.0 m d l  

0.75 mdl  
I 6.0 m d l  

0.20 mg/l 1 Vanadiiini I .6 mdl  

1-7 

Constituent TC1.F I.itnit 

7133-2 
75-35-4 
75-93-3 
79-0 1-6 
10636-7 
105-93-1 

110-86-1 
127-1 84 

Uenzene 0.5 mdl 
I .I -Dichloroethylene 0.7 nidi 
hlerliyl ethyl ketone 200.0 nidl 
Tricliloroetliylene 0.5 mgll 
I .4-Dichlorobenzcne 7.5 mdl 
Cyclohemnone 0.75 mgll 

Pyridini 5.0 mgll 

1. I .2.2-Tetrachlorocthcne 0.7 me11 
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Talilc 1-6. Pcrfornirttce St:indards of Spccific Cllcmieals for 1.and Disposal. ’ (2 sbcets) 

CAS # Constit urn1 Conccstratien limit 

67-66-3 Chlorolbrni 

71-55-6 I . I  .I-Tricliloroctli:ine 

160 niflg 

6 mflg 
2.6 mflg  

I O  n1dl.g 

6 nig/k/kc 

7.2 niflg 

30 mflg 

36 niflg 
G mdkg 

chloride 30 nif lg  
30 mgkg 

6 mglkg 
30 n i x k  

IO niflg 
110-86-1 Pvridim: I I6 mske 

100-414 

dibroniidc 
108-10-1 hlctlivl isobutvl ketone 

I 1330-20-7 I Xylene! -mixed isomers (sum ofo-, m-.and p-xylene concentrations) I 30 m f i x  1 

6 mdkg 

I O  niflg 
6 mdkg 

15 mgkg 
33 m d l s  

*Standards arc proviilnl only h r  those organics most oncn find in tank WSIC (sce Appcndix A. Tahlc A-I). Valucs arc the most 
rcstrictiveoncs fromDOEO435.1. IOCFR61.55.40CFR261,40CFR 268. WAC 173-303 (sce Aplmdix C.TablcC-lO). 

IO CFR 61.55. ”Licensing Rcq iircnicnls for Land Disposal of Radioactive Wastc - Waslc Classification.” CndrofFdml 
Rcpthiions. as amcndd. 

40 CFR 26I:’ldcntification an 1 Listing of Hamrdous Waste.” Code o fFrha1  Rc&irions, as amcndcd. 
40 CFR 268. “ L m d  Disposal Restrictions.” Cwle of Fidcral Rrgnlurions. as amcndcd. 
DOE 0 435. I ,  2001, Rmlioc.erAP Wmk! A/~r!iogeriicwl, US. Department of Energy, Washington, D.C. 
WAC 173-303. “Dangerous \V:istc Rcgulations,” Il‘assbinplon Adtninisrrarivr C&. as amcndcd. 
CAS -Chemical Abstract Scvicc. 
TCLP =Toxicity Characteristi.: Leaching Procedure. 
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2.0 BACKGROUND 

This scction discusscj tlic background in rcgard to tlic singlc-shcll tank systcm. 

2.1 GENERAI. I1EQUIRERlENrS 

Bcforc low-lcvcl radioactive naste may bc disposcd of, a pcrformancc asscssnicnt niust bc 
writtcn and thcn approved by DOE (DOE 0 435.1). Bcforc hazardous chcmical wastc can bc 
disposcd of at a ncwly constructctl disposal unit, a pcrformancc asscssmcnt must bc prcparcd as a 
coniponcnt of thc Remrrce Corrsennfiori and Recovety Acf oJ1976 (RCRA) Part B Pcrniit 
Application, and thcn approved by thc Washington Statc Dcpartmcnt of Ecology (Ecology) 
(as autliorizctl by EPA as part of thc RCRA dclcgation). Similarly, bcforc a Corrrprclrmrsive 
E~ivirorrnrmrfcrl Resporrse, Conrperisnfion. arid Linhilify Acr oJl980 (CERCLA) contaminatcd sitc 
is rcnicdiatcd, a rcmcdial investigationlfeasibility study (including a pcrformancc asscssmcnt) 
must bc prcparcd and EPA must approve thc action through a rccord ofdccision. Thc purposc of 
tlic pcrformancc asscwncnt is to dctcrinine whcthcr “rcasonablc assurancc” exists that tlic 
pcrforniancc objcctivs of the disposal facility will bc nict. 

DOE rcquircnicnts Tor waste disposal (providcd in Appendix B, Scction Bl.O), as well as tlic 
Washington Statc regulations implcnienting RCRA (providcd in Appcndix B, Sections 02.0 
and B3.0). and CERC LA (proridcd in Appendix B, Scction 84.0) rcquirc thc protcction of: 

Public hcalth ;ind safcty 
Thc cnvironmcnt. 

A first step in any pcrformance asscssmcnt is to dctcrminc thc appropriate pcrformancc 
objectivcs against which thc rcsulls can bc coniparcd. Although quantitativc limits arc 
somctimcs statcd (e.g., thc all-pathways cxposurc limit is 25 mrem/yr), usually tlicrc is a 
rcquircmcnt that o t h a  associated (but usually unspccificd) regulations must also bc considcrcd. 
Additional regulation.;, rcquircincnts, and guidance will need to bc met for tank farm closurc. 
That additional infomiation is not rcpcated in this document. 

2.2 TANK CLOSURE 

As of February 2005, there are about 56 million gal of high-lcvcl waste storcd in undcrgrountl 
tanks located in thc Ccntral Plateau area of the Hanford Site (CEisir Trrrik Siwrrety Reporffor 
dforrflr Eridirrg F‘ebrircty 28. 2005 [Naiknimbalkar 20051). Thc present plans arc to rctricvc thcsc 
wastes, separate the nastes into strcams, and then vitrify each stream. The high-lcvel waste 
strcam would contain relatively little volumc, but it would contain the bulk of the radionuclidcs. 
The vitrified high-lcvcl wastc will bc stored onsitc until i t  is shipped to a fcdcrally approved 
gcological rcpository. The low-activity wastc stream will contain most of tlic material, but 
rclativcly few radionuclides. The vitrified (or immobilized) low-activity waste is planned to bc 
disposcd of in near-surface underground trenches in the 200 East Area (which is part of 
tlanford’s Central Plateau). 

Thc 149 single-shell tanks arc groupcd into 12 tank farms (A, AX, B, BX, BY, C, S, SX, T, TX, 
TY, and U) that havc 4 (AX) to 18 (TX) tanks. Thcsc tank farms are then groupcd into scvcn 
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waste managcmcnt axas (WMA) (A-AX, B-BX-BY, C. S-SX, T, TX-TY, and U) for thc 
purposc of groundwater protcction. 

It is cxpcctcd that soinc wastes will rcniain i n  thc tanks bccausc rctricving all tlic waste niay not 
bc tcchnically or eco:iomically fcasiblc. To closc thcsc tanks, DOE 0 435.1 rcquircs that 
pcrfonnancc asscssrncnts analyzing radionuclidcs bc created and approved by DOE 
f Icadquartcrs in support of tlic Wastc lncidcntal to Rcproccssing dctcrmination, and in support of 
thc planning of thc closurc ofii high-lcvel wastc facility. Bccausc the tanks arc in thc Part A 
portion of tlic Dmgc:oiis JJ‘nste t’oriioir of fire RCRA I’cririif fur //re Trcaf/rierif. Sioruge, a~rd 
Disposal of Dmigero!ts lfiisfe (Ecology 2001). a pcrformancc asscssment is also rcquircd as part 
of tlic llanford Sitc pcrmit modification. 

2.3 

Thc Hanford Sitc is i i  the southern part of ccntral Washington Statc. It is bounded on thc north 
and east by the Colurnbia River. Thc main part of thc westcrn bordcr is the Rattlcsnakc Ridgc, 
whilc thc southern bcrdcr is thc Yakinia Rivcr and tlic city of Richland. 

Thc Ccntral Platcau is a raised area in thc central part of thc sitc. I t  was creatcd by flood 
deposits Icn from thc Lakc Missoula glacier floods, thc last of which occurred about 
10,000 ycars ago. T k  groundwater, whosc top is about 200 to 350 n bclow tlic surface, mainly 
flows to thc east. Howcvcr, bccausc of thc largc amounts of liquid wastc disposcd to thc soil 
(approximately 400 billion gal) ( T m k  JJ‘rrsfes Disclrarged Dirccfly f o  fire Soil nf /lie I/nr$oril Site 
[Waitc l99l]), groundwatcr flow has at timcs bccn rcdirectcd to thc north. With thc ccssation of 
tlic vast bulk of the d schargc, groundwatcr flow is rcvcrting to its natural coursc to thc east. 

Thc largc dischargcs havc contaniinatcd thc groundwater undcr largc areas of thc Ccntral 
Platcau, with thc groundwatcr plume extending to tlic Columbia River. Thc major contaminants 
in  thc plumcs arc tritium, iodine-129, technctiuni-99, uranium, nitratc, and carbon tctrachloridc. 
Thc first fivc contaminants have multiplc sourccs, whilc thc last (carbon tctrachloridc) comcs 
from past dischargcs from thc Plutonium Finishing Plant. 

I)ESCIUPTION OF T l l E  IIANFORD SITE AND CENTRAL P1,ATEAU 

2.4 

Tank waste contains both radionuclides as well as hazardous materials (as dcfincd by RCRA 
regulations). Thus, both sets of contaminants of concern (CoC) must bc considcrcd. In gencral, 
thc CoCs to bc actually analyzed in tlic tank closure performancc assessments and the documents 
crcatcd from them will be based on the result of screening analyscs of the impacts. In somc 
cases, wherc prior agiccment with the regulatory bodies has occurred, a more limited sct may bc 
used. 

Pcrforniancc objectives will, in gcncral, bc established for a class of contaminants (e.g., all 
contaminants, chcmicals only, or radionuclidcs only) rather than for individual CoCs. In somc 
cascs, limits for key CoCs will bc listcd. The radionuclides listcd in this document arc thosc that 
wcrc explicitly idcntikd in Ilarford Irirriiotdized Low-Aciiviiy JJ’usfe Pcrjor/rionce 
Asscsaircrri (Mann et al. 2001). The dangerous chcmicals listcd hcrc arc thosc most oncn 
detcctcd in Hanford tank wastc as documcntcd in Tablc B.l of Regidutory Data Quality 

COSTMIINANTS (RADIOISOTOPES AND IIAZARDOUS RIATERIAIS) 
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Olgecrirrs Srtppor/irq Tcrrrk Jfirsre Reirreclictrioi~ Sj*s/eiir Privciiizdoir Projeer 
(Wicmcrs et aI. 1998). 

Prcvious asscssmcnts. havc agrecd on tlic important CoCs for thc groundwatcr pathway: 

Ilcrtrjord 1tiriiiddizecl Lon~-Ac~i1i/y JVosie Perfortimiice Assessirtmrr (Mann et al. 2001) 

Field lttirsrigniiotr Reporifor JYcrsre hl~r~rcrge~~re~i~ Arecr S-SX (Kncpp 2002) 

Conrposire Ar~nlysisfor rlrc Low-Level JYcrsrr Disposcil it, /Ire 200 Arecr Pltrrectir ofrlie 
IIc~~rjordSiie 8:Kincaid et al. 1998) 
I’eifortimnce Assessnietiifor /lie Disposnl ofLoiv-Level JCiisie iri /lie 200 JVesr Arecc 
Uicricrl Grotrrr$s (Wood et al. 1995) 

I’erforatmrce .Issessnterri/or rlte Disposal of Loiv-l.ewl JVusre in llre 200 E m /  Arect 
Bririctl Grotrii:fs (Wood ct al. 1996). 

Mann et al. (2001) found tcchnctiuni-99 and iodinc-I29 as the main CoCs for thc groundwater 
pathway, with chemicals bcing much less important. Kncpp (2002) found tcchnctium-99, nitratc, 
and chromium as tlic key CoCs. Kincaid et al. (1998) found tritium, iodinc-129, and 
tcchnctium-99 as thc major CoCs. Wood et al. (1995, 1996) again found tcchnctiuni-99 as thc 
iliain CoC.) 

2.5 PATII\\’AYS AND RlEDlA 

Various regulations niandatc performance objcctivcs eovcring various pathways and various 
nicdia. DOE 0 435.1 rcquircs protection for tlic grcatcst numbcr ofcontaminant pathways and is 
thcrcforc uscd as thc mis  of this documcnt. 

DOE 0 435.1 rcquircs that all-pathways bc invcstigatcd. In addition, the pcrformancc 
asscssmcnt must address impacts to groundwater, surface water, and air rcsourccs. Finally, 
DOE 0 435.1 rcquircs that potential impacts on an inadvcrtcnt intrudcr bc considercd whcn 
cstablishing contamir ant conccntration limits for waste packagcs going to disposal. 

2.6 LAND USE 

In 1943, tlic U.S. Arniy Corps of Engineers crcatcd the Hanford Sitc from small farming arcas 
along the Columbia River to locate facilities uscd to produce nuclear weapon matcrials as part of 
the Manhattan Projec. Since then, thc major activities on the Hanford Sitc havc bccn controlled 
by DOE and its predecessors, the U.S. Atomic Energy Commission (1945-1975). and thc Encrgy 
and Rcscarch Dcvelopmcnt Administration (1975-1976). Current major programs at the Man ford 
Site are dcdicated to waste managcmcnt, environmental restoration, long-term stewardship, and 
rcscarch and dcvclopincnt. 

2-3 



RPP-14283, Rev. 2 

In 1992, DOE, EPA, and Ecology gathered a group of stakeholdcrs to study potential futurc uscs 
for thc Hanford Sitc land. This Hanford Future Sitc Uscs Working Group issucd ttvo documcnls 
bascd on its findings: 

The Ftirirrefor llmford: Uses (titi1 Clemiip, Stintiitmy oftlie Fitid Report of (/re Ilrirjoril 
Furiire Site Uses Working Group (HFSUWG 19924 
The Firrirrc for Ilmforil: Uses and Clentirrp. the Firm1 Report of the Ilitiford Ftitiirc Sire 
Uses Working Grotip (HFSUWG 1992b). 

Thc Fi i id  Ikrtford Conipre/totsiw Lmtd-Use P / m  Etiviromicnrn/ Iiirpncl ~frireiite~if 
(DOE 1999) is hcavily bascd on the work of thc Hanford Futurc Sitc Uscs Working Group. 
Howcvcr, DOE land usc planning extcnds for only 50 ycars instcad of thc 100 ycars forccast by 
thc working group. 

HFSUWG I9923 statcd: 
‘Thc working group identificd a singlc clcanup scenario for tlic Ccntral Platcau. 
This scenario assumcs that future uses of thc surface, subsurfacc and groundwatcr 
in and imnicdiatcly surrounding the 200 West and 200 East Areas would bc 
exclusivc. Surrounding tlic exclusivc area would be a teniporary surfacc and 
subsurfacc cx:lusivc buffer zonc composcd of at lcast the rcst of thc Ccntral 
Platcau. As tlic risks from tlic wastc managcnient activitics dccrcasc, it is 
cxpcctcd that thc buffcr zonc would shrink commcnsuratcly.” 

64 FR 61 61 5, “Record of Dccision: Hanford Comprchcnsivc Land-Use Plan Environmcntal 
Impact Statcmcnt” idsntifics ncar-tcnn land uscs for thc Hanford Sitc. 64 FR GIG15 prcscribcs 
thc LISC in tlic 200 Arcas as exclusivcly industrial (primarily wastc managcnicnt) with much of 
tlic surrounding land having the use of prescrvation or conservation. Reccntly, thc llanford 
Rcach National Monumcnt was establishcd (65 FR 37253, “Establishmcnt of thc Hanford Reach 
National Monument”) along thc river corridor as well in lands at tlic northcrn and westcrn edgcs 
of tlic sitc. 

Most rcccntly, DOE., EPA, and Ecology (“Conscnsus Advicc #132: Exposurc Scenarios Task 
Forcc on thc 200 Arc.]” [Klinc ct 01. 20021) put forth a risk framcwork that dclincatcs thc 
following land usc scenarios: 

1. The Corc Zon: (200 Areas including B Pond [main pond], and S Ponds) will havc an 
Industrial Sce:iario for thc foreseeable future. 

2. Thc Corc Zon: will be rcmcdiated and closed allowing for “othcr uses” eonsistcnt with 
an industrial sxnario (environmental industries) that will maintain human presencc in 
this arca, which in turn will enhance the ability to maintain the institutional knowlcdge of 
wastcs lefl in place for thc future generations. Exposure scenarios uscd for this zonc 
should includo a rcasonable maximum exposure to a workcr/day uscr, to possiblc 
Native American users, and to intruders. 

3. DOE will follow the required rcgulatory processes for groundwater remediation 
(including p u t k  participation) to establish the points of compliance and rcmcdial action 
objcctives. It is anticipatctl that groundwater contamination undcr thc Corc Zone will 
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prccludc bcncficial usc for thc forcsccablc futurc, which is at lcast thc pcriotl of wastc 
nianagcnicnt .md institutional controls (150 years). It is assumcd that thc tritium and 
iodinc-129 pl.mics bcyontl thc Control Zone boundary will cxcccd thc drinking watcr 
standards for Ihc pcriotl of thc next 150 to 300 ycars (Icss for thc tritium plunic). I t  is 
cxpcctcd that other grountlwalcr contaminants will remain bclow, or bc rcstored to, 
drinking watcr lcvcls outsidc thc Core Zonc. 

4. No drilling for watcr usc or othcnvisc will bc allowed in thc Core Zone for thc 
forcsccablc fi turc. An intrudcr scenario will bc calculatcd in asscssing thc risk to human 
hcalth and cwiironmcnt. 

5. Waste sitcs outsidc thc Core Zone but within thc Ccntral Platcau (200N. Gable Mountain 
Pond, B/C Crib Controllccl Area) will bc rcmediatcd and closcd bascd on evaluation of 
multiplc land usc sccnarios to optimize land use, institutional control cost, and long-tcnn 
stcwardship. 

6. An industrial usc scenario will set clcanup lcvcls on thc Ccntral Platcau. Othcr sccnarios 
(c.g., rcsidcntial, rccrcational) may bc used for comparison ptirposcs to support dccision 
making cspccially for: 

Thc post-institutional control period (bcyond 150 ycars) 
Sitcs near thc Core Zonc pcrimctcr to analyzc opportunitics to “shrink thc sitc” 
Early (prcxdcnt-setting) closurc/rcmediation decisions. 

7. This framcwork docs not clcal with thc tank wastc rctricval decision. 

Tablc 2-1 summarizcj this agrccmcnt. 
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3.0 REC1II.ATIONS ANI) OTIIER PEIlFORI\lAh’CE ASSESSAIENTS 

3.1 INTllODUCTlON 

Bccausc both clicniicals and riidionuclidcs arc considcrcd, a largc numbcr of fcdcral and statc 
rcgiilations arc potcntially appliciiblc to thc dctcrmination of protection of public licalth, safcty, 
and thc cnvironnicnt Thc proccss of idcntifying ARARs was giiidcd by thc CERCLA proccss 
(CERCLA Coiirplimx ivitli Oilier Lmvs Mmiiiok EPA 1989, CERCLA Coiiipliuiice with Other 
Lans M m i i d ,  Part I , “Clcan Air Act and Othcr Environnicntal Statucs and Statc Rcquircnicnts” 
[EPA 1988]). Tablc 3-1 lists tlic rcgulations that wcrc rcvicwcd and that wcrc jodgctl applicablc 
or rclcvant and apprcqxiatc to pcrformancc asscssmcnts dcaling with tank farm closurc. 

Chcmicals and radioriuclidcs tend to be rcgulatcd scparatcly. Chcmical wastc managcmcnt 
(including thc nianaicmcnt of the chcmical componcnts of radioactivc mixed wastc) is rcgulatcd 
by Ecology and EPA pursuant to RCRA and the “Hazardous Wastc Managcmcnt Act.” 
Chcmical wastc activitics at tlic IIanford Sitc arc rcgulatcd undcr RCRA by virtuc of 
Scction 6001 of RCFA. EPA has dclcgatcd to Washington State milch of thc authority to 
implcmcnt tlic fcdcral RCRA program. Ecology rcgulations (WAC 173-303, “Dangcrous Wastc 
Regulations”) arc coiisistcnt with. and at lcast as stringcnt as, tlic EPA rcgulations iniplcincnting 
RCRA. 

An ovcrarcliing docunicnt for clicmicnl wastc managcmcnt is Ecology ct al. (1989). This 
agrccnicnt among DOE, EPA, and Ecology providcs tlic mcans for compliancc at tlic tlanford 
Sitc ror satisfying tlic rcquircmcnts of RCRA, CERCLA, and tlic Washington Statc“1lazardous 
Wastc Managcmcnt Act.” Ecology et al. (1989): 

Dclincs clcanup comniitmcnts and scts duc datcs 

Establislics rcsponsibilitics among tlic agencies 

Rcflccts the goal of achicving rcgulatory compliancc and coniplcting rcmcdiation 
activities witt cnrorccablc milcstoncs. 

DOE facilitics uscd FIr tlic managcmcnt, storagc, trcalmcnt, and disposal of radioactivc wastc 
and radioactivc mixed waste are planned, dcsigncd, constructcd and operated undcr tlic authority 
of tlic Atoniic Eiiergy Act of1954 (AEA). DOE ordcrs arc issucd undcr the authority of 
Scction IGl(i)(3) o f t i c  AEA that pcrniits DOE to govern activities authorizcd by tlic AEA to 
protcct hcalth and mi iimizc dangcr to life and property. 
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Table 3-1. List of Relevant Regulations. (2 sherts) 

"Standards fur Protection Against Radiatioil" 
(IO CFR 20, particularly Suhparts C, D. and K) 

IZerulation ' 

Establislies standards for protection against ionizing 
radiation resulting from activities conducted under 
licenses issucd hv h e  NRC. 

I 

"Licensing Requirements for Land Disposal of Radioactive 
Wastcs" (10 CI:R 61, particularly Subparts C: and D) 

"Occupational Radiation Protection"( IO CFK 835, 
particularly Suhpart C) 

Comment 

Requirements of the NRC for the land disposal of 
low-level radioactive \vasle. 

Establishes radiation protection standards. liniits, 
and programs for protecting individuals from 
ionizing radiation from the conduct of DOE 
activitics. 

"National Anihient Air Quality Staiidards" (40 CFR 50) 

"National Emission Stardards for I lazardous Air 
Pollutants" (40 CFR 61, particularly Subparts I I and Q) 

Establishes air concentration standards that are 
protective oftlie public. 
Establishes maxiniim exposure IO public via air 
pathway. 

"Land Disposal Restrictims" (40 CFR 268. particularly 
Subpart D) 
"Superfiind, Emergency Planning. and Coniniunity 
Right-to-Know Program;" (40 CFR 300, particularly 
Subpart E) 
"PCBs hlanufacturing. Processing. Distribution In 
Commerce, and Use Proliibitions" (40 CTR 761) 

DOE Orders ond 
DOE 0435. I ,  Riiiliouctii e Il'uste hfmio~ivneiit 

DOE 0 450.1, €~~virorrni?n~crl Prorecrion Program 

DOE 0 5400.5, Radiatioi Protection of tlie Public and tlie 
Enirorinrent 

"National Primary Drink inr: Water Regulations" 

Prescribes treatment standards tllat must be met 
prior to land disposal of RCRA waste. 

Estahlislies metliods and criteria for determining the 
appropriate extent of response hy CERCLA and the 
Clean IVoter Act of 1977. 

Regulates storage and disposal of PCDs. 

Policies 
DOE order covering disposal of low-level waste. 
Lists executive orders, laws. and regulations which 
DOE actions must meet. 
Provides exposure limits for general activities and 
biota. 

- - 
(40CFR 141) 

"National Secondary Dr:nking Water Standards" 
(40 CFR 143) 

DOE P 44 I .  I ,  Dt~.pcirttnoit ofhergy Radio/ugica/ Health 
mid S&y f'ulicy 

"Identification and Listiiig of llazardous Waste" 
(40 CFR 261. particularly Subparts B and C) 
"Ground Water Protecticm Standards" (40 CI'R 264, 
particularly Suhpart F) 
"RCIU I.andfills"(40 CFR 264. ~articularlv Suhoart N) 

Establishes basis of DOE radiological control 
programs. 

1 Sets drinking water standards. 

Tliese regulations are not Federally enforceable. but 
are intended as guidelines for states. Wasliington 
State MTCA requires compliance wit11 secondary 
standartls for groundwater protection. 
Establishes which wastes are siihject to RCRA. 

Establislies groundwater protection. 

Establishes NICS for landfills. 
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“Water Quality Standards for Ground Waters ofthe State of 
Wasliington” (WAC 17:1-200) 
“Water Quality Standards for Surface Waters of the State of  
Washington” (WAC 173-20 I A) 

“Dangerous Waste Regi.lations” (WAC: 173-303) 

Table 3-1. List of Relevant Regulations. (2 sheets) 

Ilerulation a I Cnninwnt 

Sets standards for groundwaiers in 
Washington State. 

Sets standards for surface waters iii 
Washington State. 

Implenients RCRA in Washington State. 

“Minimal Functional St:lndards for Solid Waste Handling’:” 
(WAC 173-30.1) 

Sets requirements for landfills. “Minimal Functional St:lndards for Solid Waste Handling’:” 
(WAC 173-30.1) 
“hlodel Toxics Control .\ct - Cleanup” (WAC 173-340) 

Sets requirements for landfills. 

“General Regulations fa. Air Pollution Source” 
(WAC 173400) 

“Ambient Air Quality Standards anil Emission Limits for 
Radionuclides” (WAC 173480) 
“Radiation Protection St.indards” (WAC 246-22 I )  

“Radiation Protection - .\ir Emissions” 
(WAC 2.16-247) 

Establishes the mihods u s e d ~ c l o p  cleanup 
standards and their use in selection of a cleanup 
action. Primary and secondary drinking water 
standards and carcinogenicity ( 1  x l@brisk). are the 
major criteria identified in the regulation as 
groundwater cleanup criteria. 
Establish technically feasible anil reasonably 
attainable standards to control emission or air 
contaminants. 

~ ~ 

Sets emission standards into air for radionuclides in 
Washington State. 

Sets radiation protection standards for 
Washington State. 

Sets radioactive air emissions standards. 

€sfiihli.$h:niw of Clmnirp Leiv1.v fur C€RCLI Sires ivif/: 
Radioucfiiv Cuiifiinii:iofiorr (EPA 1997) 
hlostly superseded by: 
Riiiliufion Ri.s\X Assiwnicrf af C E R C U  (EPA I999b) 

f IiiiiJ~riI Giiidmcefur Rdiologiciil Clcaniip 
IWDOII 19971 

“Radioactive Waste - Lirensing Land Disposal” 
(WAC 246-250) 
“MCLs and hlRDLs for Public Water Supplics“ 
(WAC 246-290-3 IO) 

Provides guidance on cleanup levels at CERCLA 
sites. 

Provide interim regulatory guidance for Ilanfortl 
Site cleanuo. 

Sets requirements for disposal of low-level 
radioactive wastes in Washington State. 

Defines requirements to protect consumers using 
nublic drinkinc water sunolies. 

’ Regulalory document rcfcience information is provided in Section 7.0 of this documcnt. 
CERCLA = Coinprelim ivc Enviroiinienml Response. Co:npensnfion. and Linbilify Act of 1980. 
DOE = US. Depanmcnt of Energy. 
EPA = U.S. Environmental Prorcction Agency. 
hlCL = maximum cor taminant le \~I .  
hlRDL = niaximuni res dual disinfectant level. 
hlTCA =“Model Toxics Control Act.” 
NRC = U.S. Nuclear :Zegulatory Commission. 
PCB = polychlurinmd biphenyl. 
RCRA = Reronrre Concenatioii and Rwoiwy Acto/1976. 
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Othcr rcgulations and gcncral cnvironnicntal acts wcrc not includctl in establishing pcrfonnancc 
objcctivcs for tank krm closure pcrformancc asscssmcnts bccausc: 

Rcquircmcnt:; arc for diffcrcnt cnvironmcntal actions (c.g., tlic disposal of uranium mill  
tailings, transuranic, or high-lcvcl wastc, which are covcrcd by: 

- IO CFR GO, “Disposal of High-Lcvcl Radioactive Wastcs in Gcologic Repositorics” 

- IO CFR 9G1,“Standard Contract for Disposal of Spcnt Nuclcar Fucl and/or High- 
Lcvcl Radioactive Wastc” 

- 40 CFR 191, “Environmcntal Radiation Protcction Standards for Managcmcnt and 
Disposal of  Spcnt Nuclcar Fucl, High-Lcvcl and Transuranic Radioactive Wastcs” 

40 CFR 192, “IIcalth and Environmcntal Prolcction Standards for Uranium and 
Thorium lvtill Tailings” 

40 CFR 133, “Critcria for thc Ccrtification and Rc-ccrtilication of thc Wastc Isolation 
Pilot Plant’s Compliance with thc 40 CFR Part 191 Disposal Regulations” 

- 40 CFR 197, “Public llcallh and Environnicntal Radiation Protcction Standards for 
Yucca Mountain, Ncv;ida”) 

- 

- 

Rcquircmcnts dcaling wit11 gcncral cnvironmcntal conccrns and such conccrns are 
thought to bc adcquatcly addrcsscd for tlic long-tcrm by rcgulations prcscntcd hcrc (c.g., 
such rcquirctrcnts includc: 
- N(irioirci1 ~ i i v i r o i ~ ~ ~ ~ e i ~ ~ d  Policy ACI of 1969 

- Nutioiml Ilistoric Preserwioir Ac! of 199G 

- Arclreologicctl mid Ilisforic Prescnn~ioir Ac! of I996 

- Dcpcir~nroi! ofEiiers, ~Wrnngei~rcn! ofCiilrtrrd Resoiirces [DOE P 14 I .I)] 

- “Nativc A ncrican trcaty rights” [Appcndix A of DOE 19991 

- 59 FR 7629, “Executive Order 12898 of Fcbruary 11, 1994: Fcdcral Actions to 
Addrcss Ewironmcntal Justicc in Minority Populations and Low-lncomc 
Populatiors” 

- Eiitltriigcrd Species Act of 1973 

- Washington State Dcpartmcnt of Fish and Wildlifc, WAC 232-12, “Pcrmancnt 
Regulations”). 

Thc rcgulations that were proposed, but that have since bccn withdrawn from EPA (c.g., 
“Radiation Sill: Clcanup Rcgulation” [proposed 40 CFR 1961; “Environmental Radiation 
Standards for Management and Disposal of Low-Lcvel Waste” [proposed 40 CFR 1931). 
Any ftiture dc\ elopmcnts of such proposals will be followed. 

The following scction:; discuss how the regulations affcct tlic various pathways and mcdia 
invcstigatcd by thc tank closure pcrformancc asscssmcnts. Quantitative limits from the 
rcgulations arc contair cd in thc Appcndix C tablcs. 
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3.2 PROTECTION OFTIIE GENERAL PUBLIC 

AI1 rcgulations dcaliig with tlic disposal or clcanup of wastc havc rcquircnicnts for protccting 
thc gcncral public. tlccausc of rcgulatory history, pcrforniancc objcctivcs for thc protcction of 
the gcncral public froni radionuclidcs and from chcmicals havc taken different paths. 
The pcrfonnance objcctivcs for protcction froni radionuclidcs havc uniformly bccn exprcsscd in 
terms of radiation dosc. For chcmicals, known or suspcctcd carcinogcns arc thc main conccm, 
with tlic pcrformancc: objcctivcs bcing exprcsscd in tcrms of incrcmental lifctinic canccr risk 
(ILCR). For non-carcinogcns, the pcrformancc objcctivcs arc exprcsscd in tcrms of hazard 
indiccs. 

3.2.1 Ilat1ioniirlid1:s 

Valucs of key pcrfonnance objcctivcs from various rcgulations and other documcnts for 
protccting thc public arc given in Appendix C, Tablc C-I. 

3.2.1.1. Atomic Energy Act. St:irting with thc Atomic Encrgy Commission, nilcs 
iniplcmcnting tlic AEA havc bccn consistent. Thc philosophy was (and still is) to limit tlic total 
dosc that a mcmbcr of tlic public rcccivcs and thcn to limit cxposurcs from spccificd actions to a 
fraction of this limit .  Such an approach is bascd on intcrnational conscnsus and standards 
(i.c., piiblications from tlic International Commission on Radiological Protcction, including 
“Rccommcndations cf  tlic International Commission on Radiological Protcction,” [ICRP 261 and 
“Limits for lntakcs or’Radionuclidcs by Workcrs” [ ICRP 301). 

Ovcr thc ycars, as do:;imctry scicnce has progrcsscd, how dosc has bccn exprcsscd has cvolvcd 
from dosc to critical cirgans to cumulativc dosc cquivalcnt to the prcscnt usc ofeffcctive dosc 
cquivalcnt (EDE). Prcscntly, DOE (DOE 0 435.1) and thc NRC (IO CFR G1,“Liccnsing 
Rcquiremcnts for Lard Disposal of Radioactivc Wastc”) usc thc samc valuc for protccting tlic 
public from low-lcvcl waste disposal actions: 25 mrcdyr  EDE. 

Thc Dcfcnsc Nuclear Facilitics Safety Board (“Rcconimendation 94-2, Safety Standards for Low 
Level Wastc” [DNFSB 19941) noted that a mcnibcr of tlic public could rcccivc cxposurcs from 
scvcral sourccs at a DOE site. Guidancc from DOE Hcadquartcrs (Depnrfimnr of Etiergy 
Rrr~/io/ogicn/I/co/flt ciidSnfey Pdicy [DOE P 441.11) is that protcction of the gcncral public 
from multiplc sourccs should bc based on Rndintiou Prokclion of flre Public nrrd flte 
E~tvirot~~~re~tf (DOE 0 5400.5). This ordcr sets a limit of 100 mrem EDE in a ycar from all 
sources. In addition, thc ordcr requires that if tlic dose is abovc 30 mrcm EDE in a ycar, thcn an 
additional analysis is required. For thc Hanford Site, this is considered to bc a fcncc surrounding 
thc prcsent llanford Site 200 Areas. Kincaid et al. (1998) shows compliance with this 
rcquircmcnt. 

3.2.1.2. Compreliensive Environmentnl Response, Compensation, and Liability Act. 
Thc EPA startcd from a different point in implementing CERCLA. Unlike thc AEA, CERCLA 
covers both radionuclides and hazardous chemicals. Therefore, EPA developcd an approach to 
handlc both. For known or suspected carcinogcns (which includcs radionuclidcs). limits arc 
exprcsscd in terms ofan excess uppcr bound lifctime cancer risk to an individual 
(40 CFR 300.430, “Remcdial Investigation/Feasibility Study and Selection of Rcmcdy”). 
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In gcncral, tlic EPA uses tlic approach of finding ARARs. Thc EPA “has dctcrmincd that the 
NRC dccomniissioning rcquiremcnls (c.g., 25, IO0 nircdyr dosc limits) undcr I O  CFR 20, 
“Standards for Protection Against Radiation,” Subpart E, “Radiological Critcria for Liccnsc 
Tcrniination,” should gcncrally not bc uscd to cstablisli clcanup lcvcls undcr CERCLA, cvcn 
whcn thcsc rcgulatio i s  arc ARARs” (Rndiariori Risk Asscssnimil At CERCLA Sires: Q R. A 
[EPA 1999bI; cmph:sis in the original). For thc C ~ S C S  whcrc no ARARs arc prcscnt or 
acccptablc to thc EP,\. “Clcanup lcvcls not bascd on an ARAR should bc bascd on thc 
carcinogcnic risk rangc (gcncrally IO4 to IO’ ...)” (EPA 1999b). Undcr CERCLA, tlic 
administrator has cxtcnsivc flexibility in balancing risk mitigation against othcr factors. 
Thc CERCLA guidaiicc (EPA 1999b) continucs “EPA gcncrally uscs 1 x IO-‘ in niaking risk 
managcmcnt dccisioiis. A spccific risk cstimatc around IO4 may bc considcrcd acccptablc if 
bascd on sitc-spccific: circumstanccs.” and “In gcncral, dosc asscssmcnt uscd as a mcthotl to 
asscss risk is not rcccmmcndcd at CERCLA sitcs.” The IIarford Gitidnricejor Rntliological 
Ckwiitp (WDOtI 1917) from tlic Washington Dcpartmcnt of Health follows tlic CERCLA 
approach. For CERCLA rcmcdial actions at tlic Hanford Site, tlic Tri-Partics (DOE, EPA, and 
Ecology) havc choscn 15 mrcm/yr EDE abovc background over a pcriod of 1,000 ycars ancr 
final rcnicdiation for a maxim:illy exposed individual to mcct the CERCLA cuinulativc cxccss 
cancer risk rangc of IO4 to IO‘. 

3.2.1.3. Summary for Radionuclides. For CERCLA sitcs, the pcrforniancc objcctivc for 
protecting thc gcncral public should bc an incrcascd ILCR of I x IO-‘. In its guidancc for its 
ordcr on radioactivc w s t c  management (I~rrplcrricri~~iriori Giiidcjor fisc ivirli DOE A I  435.1-1 
[DOE G 435.1-I]), DOE has rcafirmcd its intcnt to usc 25 nircm/yr as tlic all-pathway objcctivc, 
whilc acknowlcdginz tlic EPA conccrn. It is rccognizcd that thc cntirc tlanford Site Ccntral 
Platcau will bc closctl undcr CERCLA sonictimc in thc futurc, but that currcntly individual 
facilitics arc managctl undcr thc appropriatc regulation. 

3.2.2 Cbemicals 

Although thcrc arc tlircc scts of regulations, CERCLA, RCRA (as iniplcmcntcd by Washington 
Statc), and tlic Washington Statc Dangcrous Waste laws and regulations that drive thc protcction 
of tlic gcncral public, thcir goals and nicthods are similar. Both CERCLA (40 CFR 300.430) and 
Washington Statc (WAC 173-340-708, “Human Ilcalth Risk Asscssmcnt Procedures”) 
(SCC Appcndix C, Tablc C-2) use ILCR as the risk mcasurc. Both usc an impact mcasurc of 
I x 10‘ incrcasc in ILCR for single clicmicals. Wasliington ~ t a t c  uscs a mcasurc of I x l o 5  Tor 
multiple chemicals, wIiiIc CERCLA uses I x for multiple clicmicals and radionuclides. 

To handlc noncarcincgcnic chemicals, the hazard index is used. Contaminant concentrations arc 
weighted by the contiminant-speci fic hazard index and then summed. The requirements arc that 
the sum bc less than I nity. Contaminant-spccific indices will be tabulated in thc dosinictry data 
package prepared for thc tank closure pcrformancc asscssmcnt activity, currently fipositre 
Scerinrios arid Unir Dose Facrors for Ilartjord Tank Wasre Pcr-orrriarice Asscssriicrirs 
(Rittmann 2004). 

3-6 



RPP-14283, RCV. 2 

3.2.3 Allotment ol‘ Performance Standards 

In gcncral, thc rcguliitions providc pcrformancc standards for a givcn action, rathcr than from all 
sourccs. Howcvcr, i n  somc cascs (c.g., DOE 0 5400.5 and fcdcral rcgulations for workers 
[IO CFR 835, “Occupational Radiation Protcction”]). limits arc givcn for all sourccs. Bccausc 
standards arc providcd for a givcn action, thcrc is no nccd to allocatc thc standards among 
actions. 

3.2.4 Summary 

Scparatc pcrfonnance objcctivcs arc givcn for CERCLA and non-CERCLA sitcs. For CERCLA 
sitcs, thc all-pathways pcrfomancc objectivc is an incrcasc of 1 x IO4 in ILCR. For 
non-CERCLA sitcs. lhc radiological pcrformancc ob’cctivc is 25 mrcm/yr EDE from thc action, 
whilc thc carcinogcnic clicmical objcctivc is 1 x I O  ILCR. Thc noncarcinogcnic chcniicals 
pcrformancc objcctivc is a hazard indcx of onc. 

Bccausc tanks arc rc;:ulated AEAIRCRA facilitics, thc radiological pcrfonnancc objcctivc is 
25 mrcni/yr EDE fron thc action, whilc thc carcinogcnic chcmical objcctivc is I x IO-’ ILCR. 
Also, thc hazard indcx from noncarcinogcnic chcniicals must bc lcss than onc. 

I 

3.3 PROTECTIOS FOR \\’ORKERS 

For thcsc pcrformancc asscssnicnts, as for othcrs pcrformcd undcr DOE ordcrs on long-tcm 
radioactivc wastc managcmcnt for closcd facilitics, worker hcalth is not explicitly addrcsscd. 
Rathcr, thc morc rcstrictivc rcquircmcnts for thc gcncral public arc uscd. Protcction for workcrs 
during construction and opcrations will bc addrcsscd in thc safcty analysis rcport that will bc 
prcparcd for thc Tank Closurc Program. As sccn from Appcndix C, Tablc C-1 (“Protcction of 
Gcncral Public”) and Tablc C-3 (“Protcction of Workers"), protcction of thc general public is a 
rnorc rcstrictivc rcquircmcnt. 

3.4 

Just as in protccting the gcncral public, rcgulations arising from the key laws arc diffcrcnt. 
In gcncral, DOE and NRC, in thc rcgulation of radionuclides undcr thc AEA. havc assumcd that 
thcrc would bc a pcriod of institutional control ancr disposal. For cleanup of sitcs, EPA also 
allows assumptions of pcriods of institutional control, such as for containmcnt alternatives. 
RCRA assumcs institutional control would last long enough for risk to rcmain unimportant. 

Only sitcs under AEA jurisdiction havc a separate protection lcvcl for inadvertent intrusion. 
Thc limits arc shown in Appcndix C, Tablc C-4. The exposure limits for protecting a 
hypothetical inadvertcnt intruder (DOE 0 435.1; 10 CFR 61) arc consistent, bccausc the Class C 
wastc disposal limits arc based on 500 mrem EDE for a onc-timc (acutc) exposure and 
100 mrcm/yr EDE for a continuous exposure. 

PROTECTION O F  T l lE  INADVERTENT INTRUDER 
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3.5 PROTECTION OF GROUNDIVATER RESOURCES 

Thc protcction of groundwatcr rcsourccs is thc niost complicated rcquircnicnt to dctcmiinc. 
Thc lcvcl of protcction for groundwatcr is usually bascd on its intcndcd USC. Ilowcvcr, 
prcdicting futurc groundwater usc is highly subjcctivc givcn thc long timcframcs involvcd in a 
pcrformancc asscssntcnt. Thc quantitics bcing limited (dccay ratc and dose) diffcr in thc various 
regulations. Morcovcr, di ffcrcnt rcgulatory agcncics approach the protcction of groundwalcr 
rcsourccs using a vai icty of methods. 

Tlic guidancc undcr ;30E 0 435.1 (Appcndix B) is to usc thc llanford Sitc groundwater 
protcction managcmmt plan. Ilowcvcr, thc Ilanford Sitc plan, Ikorjortl’s Grorrrrd~i~ater 
dfmrcigeirreiit Plrrrr: ,4cceler~ited Clearriip nirtl Protectioii (DOE-RL 2003). focuscs only on 
short-term activities 3nd docs not address thc mctrics to apply for tlic long-tcm protcction of 
groundwatcr. 

Washington Statc ha i dctcrmincd (WAC 173-200-030, “Antidcgrcdation Policy”; 
WAC 173-340-720, “Ground Watcr Clcanup Standards”) that thc highest bcncficial usc of 
groundwatcr is as a sourcc of drinking watcr. In the past, most pcrfomancc asscssmcnts at thc 
llanford Sitc havc gcncralizcd thc rcquircmcnts from 40 CFR 141, “National Primary Drinking 
Watcr Regulations” Ibr dctcnnining if the disposal action niccts thc groundwater protcction 
rcquircnicnt. Thc scenario uscd is bascd on a public drinking watcr systcm scrving at lcast 
25 pcoplc and locatcil at thc point ofasscssmcnt of thc disposal facility. 

Appcndix C, Tablc C-5 providcs thc pcrformancc standards for drinking watcr slandards. 
Tablc C-6 providcs thc performancc standards for thc cxplicit protcction of groundwater. 
Tablc C-7 providcs a summary of rcgulatory lcvcls sortcd by contaminant. 

3.5.1 Iladionuelidvs 

Thcrc is agrccmcnt anong thc regulations about rcquircmcnts for radionuclides. Thc notablc 
exccption is thc lcvcl of contaminant concentration in WAC 173-200-040, “Critcria.”. For this 
pcrformancc asscssmcnt, thc fcdcral standards arc uscd. This means that thc currcnt EPA 
regulation governing drinking watcr (40 CFR 141) is uscd to protcct groundwatcr. 40 CFR 141, 
Subpart F, “Maximum Contaminant Lcvcl Goals and Maximum Residual Disinfcctant Lcvcl 
Goak,” and 40 CFR 143, “National Sccondary Drinking Watcr Regulations,” wcrc not usctl 
bccausc they arc statcd only as goals. This follows the prcccdcnt set in Tnrik JKiste Roirerliafiorr 
System, ~lar~ord Site, Riclrlantl. Wusliinigton, Final Errvironnreirtal Itiipoct Staterrreirt 
(DOE 1996b). a joint publication of Ecology and DOE, as well as earlicr versions of thc 
immobilized low-activity waste performance asscssmcnt (e.g.. Mann et al. 2001). 

40 CFR 141 treats ratlionuclidcs and chemicals separatcly. It groups beta and photon emittcrs 
into one category (halring a limit of 4 mredyr), alpha emitters other than uranium and radon into 
a sccond catcgory (having a limit of 15 pCi/l), and gives other contaminants individual limits 
(usually expressed in pCill or mdl). 

Washington Statc rcgulalions for drinking watcr (WAC 246-290-3 10, “Maximum Contaminant 
Lcvcls [MCLs] and Maximum Residual Disinfcctant Lcvcls [MRDLs]”) arc bascd on 
40 CFR 141. It should bc noted tliat radionuclidcs in Washington Statc drinking watcr arc 
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Groundwater 
Concentration 

(win) 
Dose 1 9oo I ( n 1 r ; m  

3.790 4 EDE 

rcgulatcd by tlic Washington State Dcpartmcnt of Hcalth, whilc water quality standards arc 
rcgulatcd by Ecology. 

LVashington State’s I equircmcnts for bcta cmittcrs arc bascd on a scrccning lcvcl prcviously uscd 
by thc EPA. Thcsc rcrccning lcvcls were sclccted bccausc thc requircmcnts arc easily verificd in 
tlic licld. (Tlic currcnt EPA rcgulations arc bascd on risk limitation). Thc currcnt state scrccning 
lcvcl cnsurcs that cvcn for bcta cmittcrs emitting high-cncrgy gamma radiation, thc dosc limit 
will bc mct. tlowcvi:r, for low-cncrgy bcta cniittcrs, thc statc screcning lcvcl is conscrvativc by 
a factor of about 100. This high dcgrce ofconscrvatism exists for radionuclidcs 
(c.g., tcchnctium-99), that arc important in this pcrformance asscssnicnt. Thc dosc liniit for 
bctdphoton emittcrs is bascd on critical or target organ tlosc mcthod. 

Bascd on a comparism of bcta and photon emittcrs undcr the national drinking water regulations 
(65 FR 2 1576, “National Primary Drinking Watcr Rcgulations: Radionuclidcs, Noticc of Data 
Availability”), groundwater concentration for tcchnctium-99 from 2 L of watcr consumption 
cquatcs to a dcrivcd :youndwatcr concentration of 900 pCi/l (thc drinking watcr standard) bcing 
equivalcnt to thc maximum contaminant lcvcl o f 4  mrcm/yr; EPA calculated risk is 7.28 x IO-’ 
for groundwatcr cont:cntration of 900 pCi/l. In comparison, thc 4 mrcm/yr EDE cquatcs to a 
dcrivcd conccntratioti of 3,790 pCi/l being equivalcnt to a risk of 3.07 x IO4 (65 FR 21576). 
A noticcablc incrcasi: in conccntration is associated with tlic changc to an EDE. This can bc 
shown in dose and concentration comparisons at thc klanford Sitc for tcchnctiuni-99 (Tablc 3-2). 
This mcans that thc concentration lcvcls for individual bctdphoton emittcrs range bctwccn I .5 to 
21 timcs highcr for tlic dosc calculatcd using EDE niclhod vcrsus thc targct organ dosc mcthod 
(Rndiorrrrclitles Notice of Dnfn Ainilahility Teclrrriccrl Supporf Docrrtirerrt [ EPA 20001). 

Tal~le 3-2. Technetium-99 Groundwater Coneentrntion Values for Dose and Risk. 

IISRAWhl I<esidential IISI1AM Industrial Risk Based on 
Scenario ’ Scenario ’ ErA FIG-13 

(ILCR) (ILCII) (ILCR) 
3.24 LO4 I .24E-05 7.28.E-05 
1.27E-03 5.23E-05 3.07E-01 

A final qucstion is hcw to apply the standards chosen. The standards can be applied at a point in 
tlic groundwater or averaged over a height corresponding to the watcr intake clcvations of 
drinking water systcnis. Given that groundwater is being protected as a source for drinking 
watcr, tlic latter approach will be uscd. This is appropriatc bccausc estimations of futurc 
groundwater contamination are built on numeric modcls that havc a linitc ccll sizc. A study 
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from Washington Statc University (Evdimtiori o j h  /’otctt/ioljor Agricid/rtrrrl Dcvclopnrort 01 
rlre /katrjordSi/c [Evans et al. 20001) found that thc avcragc scrccncd lcngth for industrial wclls 
was 4.6 m (1 5 n), fo:. domcstic wclls was 6.17 ni (20 n), and for irrigation and municipal wclls 
significantly largcr. For comparisons to the pcrformancc ohjcctivcs, a scrccn lcngth of 4.6 ni 
will bc uscd, correspmding to the smallcst width. Thcsc scrccn lengths arc normally found at 
thc bottom of thc well, which Evans et al. (2000) found to bc about 40 m (approximatcly 130 n) 
tlccp. tlowcvcr, as contaminalion ncar a facility is nornially ncar thc top of tlic groundwatcr, thc 
wcll scrccn will hc a:;sumcd to start at tlic top of thc groundwatcr and extend downward. 

3.5.2 Chemicals 

Unlikc radionuclidcs, whcrc the contaminants arc trcatcd usually as groups (Le., bctdganinia 
cmittcrs and alpha ernittcrs), cach chcmical is trcatcd scparatcly. For thc inorganic chcniicals, 
thcrc is good agrccmmt among the rcgulations, as sccn from Appcndix C, Tablc C-7. 
Diffcrcnt rcgulations trcat diffcrcnt organic chcmicals. 

For tlic analyscs covcrcd by this document, thc niost rcstrictivc rcgulation will bc applictl. 
To rcducc thc lcngth of the tables, only thosc organic chcmicals listcd in Appcndix A, Tablc A-l  
will bc includcd in the list of chcmicals for which pcrformancc objectives arc applicd. 
Thc organic chcmicals listcd i n  Tablc A-I arc thosc most oncn dcicctcd in Ilanford tanks \vastc 
as documcntcd in Wicmcrs et al. (1998). 

In addition, WMA-spccific risk asscssmcnts arc planned undcr Appcndix I of tlic 
Ecology ct al. (1989) that arc rcquircd to mcct WAC 173-303-GI 0, “Closurc and Post-Closurc,” 
that include cvaluaticm of soil concentrations that arc protcctivc of groundwatcr undcr 
WAC 173-340-747, “Deriving Soil Concentrations for Ground Watcr Protcction.” The purposc 
of this scction is to e!;tablish soil conccntrations that will not eausc contamination of groundwatcr 
at lcvcls that cxcccd ihc groundwatcr clcanup lcvels cstablishctl undcr WAC 173-340-720. Soil 
conccntrations established undcr WAC 173-340-747 arc uscd to cstablish either Method B soil 
clcanup lcvcls or Mehod C soil clcanup Icvels. Six diffcrcnt mcthods may bc choscn for 
dcriving soil concent ations that nicct Ihc rcquircnicnts of WAC 173-340-747. Thc onc that will 
be uscd is thc altcrnxivc fatc and transport modcl that rcquircs thc LISC of sitc-spccific data for 
certain paramctcn. 

3.5.3 Limits on Key Contaminants 

The DOE Office of River Protcction and Ecology have agrecd that key contaminants 
(technctium-99, iodire-129, chromium, nitrate, and uranium) should receive additional attention 
in tank closurc pcrformance assessments. These contaminants arc thosc expccted to causc the 
largcst groundwatcr impacts from tank farm closure. For thcsc contaminants, tlic maxinium 
contaminant lcvels as documented in 40 CFR 141 or the Na/iottol/ttferint Prittraty Dritikirrg 
Wa/cr Regulotiorrs (EPA 1976) will be uscd. 

3.5.4 Allotment of Performance Standards 

Unlikc thc standards :Tor protecting thc public, which arc usually stated for a given disposal or 
clcan-up action, thc smdards for groundwatcr protcction cover all sources that C ~ U S C  thc 
contamination. Especially at thc Hanford Sitc, this is quite reasonable hccausc many sourccs 
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may havc causcd a cxitaminant plumc in groundwatcr. tlowcvcr, such a commingling of 
sourccs is difficult IC- sort out. 

Thc situation is cvcn niorc complicated with thc agrccnicnt by tlic Tri-Partics (Klinc et al. 2002). 
Thc agrccmcnt basically crcatcs :I ncw sourcc (prc-cxisting Ilanford conditions) that also must bc 
considcrctl. 

Oncc tlic Systcm Asxssmcnt Capability updates thc rcsults of Kincaid ct al. (1998). thcn it 
should bc possiblc tc sort out how much of thc pcrfonnancc standard for each contaminant can 
bc allocatcd to cach :;ourcc (including the prc-existing sourccs). Until that time, tlic f d l  
allotnicnt of pcrformancc standards will bc applicd to tank farms, as tlicrc is no basis for any 
othcr split. 

3.5.5 Summary 

For thc protcction of groundwatcr, 40 CFR 141 will bc uscd, exccpt for thosc chcmicals whcrc 
Washington Statc or othcr fcdcral rcgulations arc morc rcstrictivc or whcrc agrccnicnt has bccn 
rcachcd bctwccn thc DOE Officc of Rivcr Protcction and Ecology. 

3.6 

Fcdcral(40 CFR 141) and statc (WAC 173-201A. “Watcr Quality Standards for Surfacc Watcrs 
of Ihc Statc of Washington”; WAC 173-340-730, “Surfacc Watcr Clcanup Standards”) 
rcquiremcnts for surfacc watcr protection arc similar in scopc and objectivcs. Both arc dircctcd 
at prcvcnting dcgradation of surfacc watcr quality and prcscrvation of highcst priority watcr uscs. 
Applicablc or rclcvarit and appropriatc rcgulations arc prcscntcd in Appcndix C, Tablc C-8. 

3.6.1 lCatlionuclidcs 

Washington Statc rcg.ulation WAC 173-201A mandates a dose limit that is the lcsscr of thc EPA 
drinking watcr standard and explicit limits for cach radionuclidc contained in tlic statc regulation. 
Ancr consultation with staff from Ecology, tlic EPA drinking watcr standard was clioscn to bc 
thc pcrformancc objcctivc for radionuclidcs. 

3.6.2 Cliemicals 

Pcrformance goals for chemicals were chosen by selecting the more restrictive of thc fcdcral and 
statc groundwater rcE.ulations. All inorganic chemicals found in the regulations arc includcd in 
Tablc 1-4. However, for organic chemicals, only those organic chemicals that havc bccn 
dctcctcd frcqucntly iri tank wastc arc includcd in Tablc 1-4. 

I’ROTECTlOiV OF SURFACE WATER ICESOURCES 

3.7 PROTECTION OF AIR RESOURCES 

Appcndix C, Tablc C-9 contains thc AR4Rs governing air emissions. Fcdcral air emissions 
limits found in 40 CFR 61, “National Emissions Standards for Hazardous Air Pollutants,” 
Subpart H, “National Emission Standards for Emissions of Radionuclidcs Othcr than Radon 
from Dcpartmcnt of Encrgy Facilities,” and Subpart Q, “National Emission Standards for Radon 
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Emissions from Dcp;trtnicnt of Encrgy Facilities," arc thc samc as thosc found in Rmliocicliir 
IVmte hltttrrigcittmii Mtitritcrl (DOE M 435.1 - I ) .  Statc standards vary, but thc main Washington 
Statc Dcpartmcnt of tlcalth rcguldon uscs tlic fcdcral standard. Basctl on thcsc standartls, 
emissions (cxccpt radon) arc limitcd to IO mrcm (EDE) in a ycar with radon cniissions limitcd to 
20 pCi/m2s. 

3.8 PROTECTIi3S OFTERRESTIIIAI, BIOTA 

Protcction of biota is conducted at tlic Hanford Sitc undcr DOE 0 5400.5 and DOE 0 435.1. 
DOE 0 5400.5 scts a dosc standard of 1 rad/day for aquatic organisms. DOE 0 435.1 (which 
rcplaccd Goterd E~i~~iro~itiierrtcrl Ptvtecfioti Progront [DOE 0 5400.11) docs not contain spccific 
dosc limits/standards for biota, but rathcr in rcquircmcnt 4b.( I)(d) that, as part of intcgrating 
Environnicntal Managcmcnt Systems into sitc lntcgratcd Safcty Managcnicnt Systcnis, DOE 
clcmcnts must do tlic following: “protcction of othcr natural rcsourccs including biota.” Also in 
DOE 0 5400.5). undx Responsibilitics scction 5 (d)(14), thcrc is a rcquircmcnt to “conduct 
environmental monitxing, as appropriate, to support thc sitc’s ISMS, dctcct, charactcrizc, and 
rcspond to rclcascs fiom DOE activitics; asscss impacts; cstimalc dispcrsal pattcrns in thc 
environmcnt; charactcrizc pathways of cxposurc to mcmbcrs of the public; charactcrizc thc 
exposurcs and doscs to individuals, to tlic population; and to cvaluatc thc potcntial impacts to thc 
biota in tlic vicinity of tlic DOE activity.” 

Thcsc arc tlic kcy rcquircmcnts that drivc the nccd for conducting biota dosc scrccning and/or 
dctailcd cvaluations. Thcsc kcy requircments arc addrcsscd in tcchnical standard, A Grotled 
Approdfor E ~ ~ i I i i ~ i ~ i i g  Rndidott  lloscs lo Aqiinric otrd Tcrrcslrinl Bioin (DOE 2002). 
DOE (2002) rcfcrcnccs thc DOE rcquircmcnt of I rad/day for aquatic organisms, and thc 
rcconimcndcd limits sf 1 rad/day for tcrrcstrial plants and 0.1 radday for terrcstrial animals. 
It providcs tlic standardized DOE approach for cvaluating doscs and dcmonstrating compliancc 
with thc DOE rcquircmcnts and rccommcndations. 

Thcsc dosc ratc limit:; wcrc dcrived for rcfcrcncc organisms. Thc Intcragcncy Stccring 
Committcc on Radiation Standards (ISCORS) tcchnical standard uscs the biota dosc limits 
spccificd in DOE (2002) to dcinonstratc that populations of plants and animals arc atlcquatcly 
protcctctl from thc cf’ccts of ionizing radiation: 

Terrestrial Animals. ‘Thc absorbcd dosc to tcrrcstrial animals should not cxcccd 
0. I ratl/day ( I  mGy/day) from cxposurc to radiation or radioactive matcrial rclcascs into 
tlic tcrrcstrial environment. 

Terrestrial Plants. The absorbcd dosc to terrestrial plants should not cxcccd I radday 
(IO Gylday) fiom exposurc to radiation or radioactive matcrial releases into the tcrrcstrial 
cnvironmcnt. 

For this study, tlic maximum measured radionuclide concentrations in the soil mcdium arc 
compared with a set cf biota concentration guides sum of fractions and dosc calculations. 
Thc biota concentration guide dose and sum of fractions calculated in this study arc spccific to 
unit conccntrations ol‘thc radio nuclidc cesium-137 and rcprcscnt tlic limiting radionuclidc 
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conccntration in a soil mcdiuni which would not rcsult in rccommcndcd dosc standards for biota 
to bc cxcccdcd. Thc nicthodology assumes chronic cxposurc and cqriilibriuni conditions. 

According to thc information providctl by ISCORS in thc biota, dosc liniits spccilicd in 
DOE (2002) arc bascd on the current state of scicncc and knowlcdgc regarding cffccts of 
ionizing radiation on plants and animals. Thcy should not bc intcrprctcd as a “briglit linc” that, if 
excccdcd, would trigger a mandatory rcgulatory or rcmcdial action. Rather, thcy should bc 
intcrprctcd and appli:d morc as “Dosc Ratc Guidclincs” that provide an indication that 
populations of plants and animals could bc impactcd from cxposurc to ionizing radiation and that 
furthcr invcstigation and action is likcly ncccssary (DOE 2002). 

In 1932, thc lntcmational Atomic Encrgy Agcncy summarizcd information about thc cffccts of 
acutc ionizing radiation on tcrrcstrial organisms as follows: 

Rcproduction (encompassing the processes from gametic fomiation through enibryonic 
dcvclopnicnt) is likely to bc thc most limiting cndpoint in tcrms of survival of Ihc 
population. 

Lcthal doscs * m y  widely among diffcrcnt spccics, with birds. mammals, and a fcw trcc 
spccics bcing thc most sensitive among thosc considcrcd. 

Acutc doscs of IO rad (100 mGy) or lcss arc vcry unlikely to producc pcrsistcnt and 
mcasurablc dclctcrious changes in populations or conimunitics of tcrrcstrial plants or 
animals. 

Also in 1992, thc International Atomic Encrgy Agcncy sumrnarizcd information about thc cfrccts 
of chronic radiation cm tcrrcstrial organisms: 

Rcproduction (encompassing tlic proccsscs from gamc to gcncsis through embryonic 
dcvclopmcnt) is likcly to be the most limiting endpoint in tcrms ofpopulation 
maintcnancc. 

Scnsitivity to chronic radiation varies markedly among diffcrcnt taxa; ccrtain mammals, 
birds, rcptilcs. and a few trec spccics appcar to bc thc most scnsitive. 
In thc case of invcrtebratcs, intlircct rcsponscs to radiation-induced changcs in vcgctation 
appcar more critical than dircct effects. 

Irradiation at chronic dose ratcs of 1 rad/day (IO mGy/day) or lcss docs not appcar likcly 
lo causc obscrvablc changes in tcrrcstrial plant populations. 

Irradiation at chronic dosc ratcs of0.l rad/day ( 1  mGy/day) or less docs not appcar likely 
to C ~ U S C  observable changcs in terrestrial animal populations. The assumed threshold for 
effects in tcrrcstrial animals is less than that for tcrrcstrial plants, primarily bccausc sonic 
spccics of mammals and rcptilcs arc considered to be more radiosensitive. 

Reproductive effects on long-lived species with low reproductive capacity may rcquirc 
ftirther considzration. 

Washington Statc rcgulatory rcquircmcnts for priority contaminants that present ecological 
conccrn arc prcscntcd in Tablc 749-2 of WAC 173-340. Relevant guidelines are prcsented in 
Tablc 3-3. 
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Priority Contaniinant 

Chromium (total) 
Lead 
Mercury (inorganic) 
Nickel 

Tablc 3-3. Priority Contaminants of Ecological Concern for Sites that Qualify for the 
Simplified Terrestrial Ecological Evaluation Procedure. 

Soil Conccntration (niglkg) 

llnrcstrictcd Land Use Industrial or Cotiiiiicrcial Site 
42 135 

220 220 

9 9 
100 1.850 

Nlh 23,500 

3.9 COXCENTRATION AND IUXEASE IJhlITS 

Bcsides rcqiiiring the protection of various resources, regulations undcr AEA and RCRA require 
the limiting of contarninant conccntration and contaminant rclcasc ratcs undcr 40 CFR 268, 
“Land Disposal Restrictions.” The rcquiremcnts arc shown in Appendix C, Tablc C-I 0. 

Although NRC docs not have IcgA authority to dispose of grcatcr than Class C LLW at the 
tlanford Sitc, DOE d x s  not yet have proccdurcs to dispose ofgrcatcr than Class C waste; 
thcrcforc, the NRC Class C LLW limits apply at the Hanford Sitc. 

For hazardous substaiccs rcgulatcd under RCRA, maximum concentrations and maximum 
rclcasc ratcs arc rcgu atcd. The relcasc ratcs arc not necessarily for the conditions that the 
dangerous wastc will actually cxpcricncc, but rathcr arc based on a standardized test. Tlic test, 
Toxicity Cliaractcristic Lcaching Procedurc, is designed to mimic conditions from municipal 
landfills. 

At present, thc niaterial properties of the residual ~ a s t e  arc not known. It is expected that rclcasc 
waste tests on actual lank waste residuals will bc pcrfornicd. 
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4.0 I’OINTS OFASSESSRIENT 

4.1 INTRODUCTION 

“Points of asscssmcnt” as uscd in this documcnt arc not rcgulatory points ofconipliancc. 
Although thcy arc baicd on rcgul:ition, thc points of asscssmcnt dclincd in this documcnt arc 
only thc locations at which futurc impacts as cstimatcd by pcrformancc asscssmcnts arc 
comparctl against tlic lcvcls sct i n  Scction 3.0. Thc regulatory points of compliancc will bc 
dcfincd i n  rcgulatory documcnts associatcd with tlic facility (c.g., pcrmits, rccords of tlccisions). 

Anothcr nuancc is t1i;it tlic spatial rcsolution of thc computcr modcls oncn is quitc largc. 
Tlic spatial rcsolutiorl may bc a fcw mctcrs (approximatcly 10 R) in thc case of modcls tlcaling 
with thc disposal facility to 375 m (approxiniatcly 0.2 milc) in the case of Ilanford Sitc modcls. 
Thcrcforc, cvcn thou;$ tlic points of asscssmcnt may bc prcciscly dcfincd, as implcmcntcd i n  tlic 
coniputcr niodcls thc points of asscssnicnt will cover a rangc of valucs. 

Tlic ncxt scction discusscs thc various options availablc, whilc tlic rcmaining scctions dcscribc 
tlic sclcction of point.; of asscssmcnt for each of tlic itcms to bc protcctcd. 

4.2 OPTIOSS 

Althougli, i n  tlicory, tlicrc could bc a largc nunibcr of possiblc choiccs for the points of 
asscssmcnt, in rcality thcrc arc only livc: 

At tlic facility 
Tlic maximum point of impact at least 100 ni from tlic facility 
Tlic niaximuni point of impact at thc fcncclinc of tlic facility or bcyond 
Tlic niaximuni point of impact at thc cdgc of thc 200 Arca Corc Zonc or bcyond 
Tlic niaximuni point of impact along thc Columbia or Yakima Rivers. 

Tlic 200 hrca Corc Z m c  (Scction 2.6) is a construct that lias not yct bccn formalizcd. This Corc 
Zonc includcs tlic prescnt 200 East and 200 West Arcas and the land in bctwccn tlicm. I t  also 
includcs ncarby pontli (c.g., S Pond, B Ponds) crcatcd by massive discharge of dilutc wastc. Tlic 
creation of thc Corc Zonc rccognizcs the past usc and impacts as wcll as tlic likcly futurc usc of 
this arca. Thc following scctions providc information for choosing the points of asscssnicnt for 
tank fami closurc pcrformancc asscssmcnts. 

4.3 PROTECTION OFTIIE GENERAL PUBLIC, WORKERS, AND 
GROUNDWATER 

Past work (c.g., Manrl et al. 2001; Knepp 2002) lias shown that the most important mcdia 
(by far) for thc protection of the general public is groundwater. As noted in Section 3.3, 
long-tcrm protection of workers is to be met by applying the same standards as protccting thc 
public. Thus, this scction will deal with groundwater points of assessment. 

Whcrcas tlic points ol‘assessmcnt for othcr itcms arc fairly straightforward, the establislimcnt of 
points of asscssmcnt I’or protccting tlic general public, workcrs, and groundwatcr is complicatcd. 
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Not only do diffcrcn. rcgulations havc slightly diffcrcnt nllcs, but givcn tlic complcx past history 
of contamination at tlic llanford Sitc, thcsc points of asscssmcnt may be time-dcpcndcnt. 

DOE, RCRA, and Washingtoti Statc diffcr on tlic location of 11ic point of compliancc. 
RCRA (40 CFR 264 95, “Point ofcompliancc”) statcs: “Thc point ofcompliancc is a vcrtical 
surfiicc locatcd at thc hydraulically downgradicnt limit of thc WMA that cxtcnds down into tlic 
uppcrmost aquifcr iiridcrlying the regulatctl units.” Washinzton Statc (WAC 173-340-720(8)(a), 
“Point of Compliancz Dcfincd”) statcs: “For ground watcr, thc point of compliancc is tlic point 
or points whcrc thc ground watcr clcanup lcvcls establislicd under sub-scction (3). (4). (S), or 
(6) of this scction must bc attaincd for thc sitc to bc in compliancc with clcnnup standards.” 
Tlic AEA (DOE M 435.1-1, [IV.I’92)(b)]) statcs: “Tlic point ofcompliancc shall correspond to 
tlic point of highcst Frojcctcd dosc or conccntration bcyond a 100-m buffcr zonc surrounding thc 
disposcd \vastc.” As notcd in DOE G 435.1-1, ‘Thc“point ofcompliancc is consistcnt with 
rcgulatory positions includcd in 40 CFR 192.32, “Standards,” and 40 CFR 264.95, “Point of 
Conipliancc.” Tlic hRC rcgulation at I O  CFR 61.52(a)(8) statcs that a ‘buffcr zonc of land must 
bc niaintaincd bctwccn any burictl wastc and tlic disposal sitc boundary ...‘.” 
Given that fcncclincs arc oncn about 100 m away froni thc tanks and givcn the rclativcly poor 
spatial rcsolution of Ihc computcr motlcls, tlic clioicc bctwccn thc fcncelinc and 100 ni froni thc 
facility is usually moot. Rather, thc clioicc that should bc madc is how bcst to modcl thc facility 
and its surrounding m a .  

A morc difficult rcquircnicnt is thc introduction of tlic future land USC. Due to past actions, 
tlic groundwatcr undmeath much of tlic 200 Arca Core Zonc and cxtcnding toward thc 
Columbia Rivcr is currcntly contaniinatcd abovc drinking watcr standards (SCC Figurcs 4-1 and 
4-2, which wcrc take 1 from lkrr/ord Sifc Groirirdiwier hlorriioring for Fisciscrrl Y e w  2004 
[I-lartman et al. 200Sj). 

As notcd in Scction 2.6, thc Tri-Parties havc agrced that givcn this largc arca ofcontamination, 
it may bc impracticatk for futurc rclcascs to mect standards at thc waste managcmcnt boundary. 
Rather thcy have ado?tcd an approach involving timc dcpcndcnt points ofcompliance. As thc 
groundwatcr is clcand up, tlic point ofcompliancc movcs toward thc WMA. 
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Figure 4-1. Location of Groundwater ~ o ~ c e i ~ t r a t i o n s  of 
Radio~uclides Above Drinking Water Standards. 

,.. . 
Source: Hartman et al. 2005, M.J. Hartman, L.F. Morasch, and W.D. Webber (editors). ~~~~~~~~~~~~ 

[ ~ r ~ u r i d ~ ~ I f ~ ~  ~ ~ ~ n i f ~ ~ i i l , ~ , ~ ~ r  Fiscal Year 2004, PNNL-15070, Pacific Northwest National Laboratory, 
Richland, Washington. 
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__ 
Source: Hartnian et al. 2005, M.J. Nailman, 1.3. Morasch, a11d W.D. Webber (editors), Hanfcrd Sire G ~ ~ ~ n ~ i ~ , ~ a r ~ r  
~ c j ~ ~ ~ ~ ~ i ~ ~ ~ ~ a r  Fi.scal f’mr 2004, P N N L  15070. Pacific Northwcst National Laboratory, Richland, W ~ s h i n ~ t o ~ I .  
Note: The MCL for nitrate as nitrogen i s  IO mgA or 45 lngil when exprcsscd as nitrate. 
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ich an amroach is difficult .. ’ implcment, as thcrc arc an infinitc 
numbcr of points of .ascssmcnts and a similar numbcr of times of asscssmcnt. A nearly 
cqtiivalcnt proccss is to dcfinc a limitcd set of points of asscssmcnt with each having a scparatc 
timc of asscssmcnt bascd on predictctl Ilanfortl Sitc groundwatcr clcanup. 

Thc suggcstcd point:: of asscssmcnt arc: 

Fcncclinc of :hc facility (or 100 m downgradicnt of thc facility) 
Edge of 200 Arca Corc Zone 
Just before gioundwater reaches the Columbia River. 

Timcs ofasscssmcnt for each of thcsc points arc discusscd in Section 5.0. Thcsc tiincs of 
asscssmcnt arc currciitly basctl on Kincaid ct al. (1998). with updates expcctcd from thc Systcm 
Asscssmcnt Capability. Such an approach allows for straightfonvard calculations and 
comparisons without biasing thc comparisons. 

For thc tank closurc pcrformaricc asscssmcnts, thc fcncclinc point of thc WMA containing thc 
tanli(s) will bc thc n u i n  point of calculation. Bascd on prcvious work (Mann et al. 2001; 
Kncpp 2002). this point is cxpcctcd to have thc largest impacts. ~Iowcvcr, thc pcrfoniiancc 
asscssmcnt analyscs Nil1 bc scnsitivc to thc possibility that overlapping plunics furthcr 
downgradicnt niay yield higher concentrations. Thc othcr points (edgc of 200 Area Core Zone 
and just bcforc groundwatcr reachcs thc Columbia River) will bc usctl for information only, as i t  
is expcctcd that thc groundwater dilution will rcducc thc impacts. 

4.4 I’ROTECTION OFTIIE: INADVERTENT INTRUDER 

For an inadvcrtcnt in.nidcr to bc liarmed by the disposal facility, thc intruder must contact tlic 
facility. Thus tlic point of asscssmcnt for thc inadvcrtcnt intruder is thc maximum point of 
impact at thc facility itself. 

4.5 

Thc only surface wa tm near tlic Ilanford Site arc thc Columbia and Yakima Rivers. Bccausc 
groundwatcr flows from the 200 Area to the Columbia River and not to the Yakima River, only 
tlic Columbia Rivcr will bc corisidcred. Thc Columbia River has an extremely largc flow rate 
(typically 1.000 to 3,000 m’/s [Ifurfortl Sire Erfvirorrnieritol Reporijor Cufeiitftw Yew 1998 
(Dirkes et al. 1999)]). Howcvcr, the mixing factor for groundwater and Columbia River mixing 
is not well-cstablisheil for regulatory purposes. Thcrcforc, eonscrvatively, a unit mixing factor 
will bc used with the point of asscssmcnt being the groundwatcrjust before i t  enters the 
Columbia River. That is, the concentration in thc Columbia River will bc estimatcd as bcing the 
conccntration in thc groundwater just before it enters thc river. 

PROTECTION O F  SURFACE WATER RESOURCES 
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4.6 I’IIOTECTION OF AIR RESOUIICI3 

Tlic point of asscssment for protccting air rcsourccs is takcn at tlic disposal facility. Either tlic 
rcgulations (c.g., 40 CFR 61.192, “Standard”) spccify a maximum flux througli tlic surfacc of Ihc 
hcility or tlic rcgulations ( e g ,  40 CFR 61.92) spccify a maximum dosc. Eithcr way, tlic 
maximum impact will bc at thc facility. 

4.7 I’ROTECTION OF TERRESTIAI, BIOTA 

Tlic Wdiiiig/oir Ah-iriisfrofiic Code dcfincs tlic standard point of compliance for soil 
clcanup dcpth as extending from the ground surface to 15 n bclow thc ground surfacc 
(WAC 173-340-7496[4], “Point of Compliancc”) (Figurc 4-3). This cutoff was clioscn as a 
rcasonablc estimate cf thc soil dcpth that could bc excavated and distributcd at thc soil surfacc as 
a result of sitc dcvclopmcnt activitics, rcsulting in cxposurc by tcrrcstrial rcccptors. 
Thc IVas/iirig/ori Adir.irris/rcrfir.e Corle also allows for a conditional point of compliancc as 
cxtcnding from thc ground surfacc to 6 n bclow tlic ground surfacc (WAC 173-340-7490[4a], 
“Conditional Point ol‘Compliancc”) to be sct at the biologically activc zonc. 

Figure 4-3. Point of Compliance Under \Vastlington Administrative Cock. 

Percent 
Mammal Dumws Shrub Roots 

Relcvant rcccptors and their burrowing dcpths as identified in the Ceritrul Plateaii Terresin‘ol 
Lcologicnl Snniplirig !riid Arm!vsis P h i  - P/io.w I (DOE-RL 2004) arc listcd in Table 4-1. 
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Tablc 4-1. Relevant Rcccptors and Their Burrowing 1)epths. 

Antelope t ittcrbrush 
Dig sagebrush 
Spiny hopsage 

Species I nlariniuni ~ c p t ~ i  I I<efercncc 
nialllltlais 

I 200 cni I 6.6 n I Lairteen and hlitcliell 1982 
Soil Isiota 

11arvester :in& I 270cm I 8.8 n I Fitzner et al. 1979 

300cm 9.8n Kleppcr et al. 1985 
zoocm G . G ~  Klcpper et al. 1985 
i g s c m  G.4n Klepperet al. 1985 

4.8 SURIXIARY 

For tank closurc pcrlormancc asscssmcnts, thc points of asscssnicnt will bc: 

At thc facility for protection ofthc inadvcrtcnt intrudcr and air rcsourccs 

At tlic point of maximum cstimatcd impact, but no ncarcr than the fcncclinc of thc WMA 
downgradicni. from thc disposal facility for thc protcction of the public, workers, and 
groundwatcr 
In thc groundwatcr just bcforc it cntcrs thc Columbia Rivcr for thc protcction of surfacc 
watcrs. 

Impacts to groundwatcr and thc public will also bc generated for points at thc cdgc of thc 
200 Arca Corc Zonc and just bcforc thc groundwater enters thc Columbia Rivcr for information 
purposcs. 
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5.0 TlRlES OF ASSESSRIENT 

5.1 INIIIODUCTIOS 

‘Tinics of asscssmcnt” as usctl in this docutncnt arc not rcgulatory timcs of compliancc. 
Although thcy arc bascd on rcgulation, the tinics of asscssmcnt dclincd in this docurncnt arc only 
thc timc pcriods ovct which cstimatcd futurc impacts arc cotnparcd against lcvcls sct in 
Scction 3.0, at points spccificd in Scction 4.0. The rcgulatory timcs ofcompliancc will be 
dclincd in rcgulatory documcnts authorizing thc Facility (c.g., pcrniits, rccords of dccisions). 

Thc ncxt scction discusscs thc various options availablc, while the remaining scctions dcscribc 
tlic sclcction of tinic5 of asscssnient for each of thc itcnis to bc protcctcd. 

5.2 OPTIONS 

Although, in thcory, :here could bc a largc numbcr of possiblc choiccs for thc tinics of 
asscssnicnt, i n  rcalitj thcrc arc only scvcn dcfincd by rcgulatory drivcrs: 

From tlic cnd of institutional control to 500 ycars 
From thc cnd of institutional control to 1,000 ycars 
From thc end of institutional control to 10.000 ycars 
From thc cnd of institutional control to timc of maximum impact 
From thc timc: a rcsourcc can bcncficially bc uscd to 1,000 ycars 
From tlic timc: a rcsourcc can bcncficially bc uscd to 10,000 ycars 
From thc tinic: a rcsourcc can bcncficially bc uscd to thc time of maximum impact. 

Diffcrcnt rcgulations have differcnt philosophics. Thc sanic regulation (c.g., DOE M 435.1-1) 
may havc diffcrcnt pliilosophics for difkrcnt itcms bcing protcctcd. The following tcxt providcs 
information for c1ioo:;ing thc timcs of asscssmcnt for tank farm closure pcrformancc asscssmcnts. 

It is the policy of DOE (DOE 0 5400.5) that thc dcpartmcnt will not rclcasc land until all 
rcsourccs arc protcctcd. However, given tlic land itsc dccisions outlincd in Scction 2.6, tlic 
scparation of thc cnd tinic of institulional control and thc tirnc at which rcsourccs can bc 
bcnclicially uscd sho.tld be kept. 

As notcd in Scction 2.6, DOE along with its regulators, EPA and Ecology, havc dctcrmincd that 
for at lcast thc ncxt 1.50 ycars, thc 200 Area Core Zonc will bc undcr institutional control. 
During this timc, acccss to the sitcs will bc limitcd and controllcd. Thcrcforc, no significant 
impacts arc expcctcd. 

In gcncral, tlic timcs of asscssmcnt for hazardous materials are not explicitly dclinctl in thc 
rcgulations (c.g., 40 CFR 264.96, “Compliance Period“), but arc rather given in thc pcrmit. 

In gcncral, DOE (DOE M 435.1-1, [IV.P](2)) USCS a maximum timc of 1,000 ycars. Calculations 
may cxtcnd to 10.000 ycars, but only as part of sensitivity and uncertainty analyscs. 
Appcndix B.1.4 of DOE (1999b) prcsents a morc complctc dcfcnse of DOE’S choicc of 
1.000 ycars. 
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Thc NRC tiscs a longer timc: 10,000 ycars (c.g.. Brrrnclr Teclr~ricnl Position on (I Pcr/or/iici/rce 
Assessurnit hfetlrotlologyjor Low-Led Radiotictive JVusre Disposcil Futilities [NRC 19971). 
Thc iisc of 10,000 ycars as a timc of asscssmcnt is consistent with that uscd in thc othcr 
1 Ian ford Sitc pcrfomiancc asscssrncnts (Pe~$orirr~incc Assessmiit oJGroiitml Doirhle-S/wN 7 h k  
JV(rstc Disposcrl (it / /~ /$ord [Kincaid et al. 19951; Wood et al. 1995, 199G). 

Thc usc of thc timc having maximum cxposurc has not normally bccn uscd as tinic of asscssnicnt 
in pcrformancc asscssmcnts, bccausc such a timc is quite scnsitive to paramctcrs choscn for thc 
pcrformancc asscssrrcnt. Howcvcr, calculations out to this time arc oncn pcrromictl for 
infonnation. 

5.3 I’ROTECTIOS OFTIII: GENERAL l’Ul3l,lC, \\‘ORKERS, AND 
G I lOUND\~’AlER 

For thc protcction of thc gcncral public, workers, and groundwater, both a bcginning tinic and an 
ending timc must bc :onsidcrcd. Thcsc will bc consitlcrcd indcpcndcntly i n  thc following tcxt. 

5.3.1 Ilcginning h r i o d  

Noting that cxposurc is primarily througli thc usc of groundwatcr, thc bcginning tinic will bc set 
as thc timc that bcnclicial usc ofgroundwatcr is possible. This is consistcnt with thc guidancc 
givcn by DOE, EPA, and Ecology as noted in Scction 2.6. Ilowcvcr, sincc this is a rclativcly 
ncw policy, dctails h:ivc not bccn formalized. 

A path fonvard for tlic asscssnicnt points at thc 200 Arca Corc Zonc and ncar tlic Columbia 
Rivcr is casily suggcstcd. Kincaid et al. (1998) cstiniatcd groundwatcr impacts froiii 200 Arca 
soiirccs. Bccausc the composite analysis was pcrformed undcr AEA, ncithcr Ecology nor EPA 
fomially coninicntcd on tlic analysis nor approvcd the rcport. Kincaid et al. (1998) show that 
groundwatcr conccntations of bctdplioton emitting radionuclidcs at tlic Colunibia Rivcr will not 
fall bclow 40 CFR 14.1 limits until about 2032 (Bcrgcron 2002). Similarly, thc analysis shows 
that groundwater caniot bc bcnclicially uscd until approximately 2160 (Bcrgcron 2002) at thc 
boundary orthc 200 .\rea Corc Zonc. 

Obviously, thcrc arc iincertainties with this approach. Bccausc the compositc analysis in 
Kincaid ct al. ( I  998) was not dcsigncd to perform cxplicitly thesc calculations, judgnicnt must bc 
applicd on the choice of where along the Columbia Rivcr and where along thc 200 Arca Corc 
Zonc to apply the criteria of bcncficial use. Also, which criteria of bcncficial usc should be 
applicd is unccrtain. As noted in Scction 3.5, thcrc are various groundwatcr critcria that could bc 
applied. Finally, the .inalyscs for Kincaid et al. (1998) wcrc done in 199G and 1997, a timc 
pcriod prcdating a vast increase in  vadose zone and groundwater information and undcrstanding. 

It is highly likely that thc flow paths of future releases will basically follow the current 
groundwater steams and those predicted in the composite analysis. Although changes arc to bc 
cxpcctcd (c.g., from thc cessation ofdischarging liquids into the vadose zone and hcncc into 
groundwater), it is likely that stream path predicted by thc composite analysis will predict the 
timcs that groundwatcr could bc bcnclicial. 
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Thc analysis abovc assumed that 41 CFR 141 \vas thc appropriate standard for bcncficial usc of 
groundwatcr. Washington Statc rcgulations (WAC 173-200-040; WAC 173-340-720) dcfinc thc 
most bcncficial LISC cnf groundwatcr that must bc protected as a source ofdrinking watcr. 
Ilowcvcr, ratlicr thar. usc 40 CFR 141, othcr criteria could bc usctl (e.g., thc incrcasc in canccr 
tlcaths untlcr 40 CFR 300.430 or WAC 173-340). The fcdcral drinking watcr standards wcrc 
choscn as tlic standards to bc ;ipplicd to drinking watcr in Scction 3.6. Thc choicc ofaction lcvcl 
ant1 thc choicc ofcriicria to sct tlic bcginning of tlic asscssmcnt timc should bc consistcnt. 

Although thc compo.;itc analysis was issucd in 1998, DOE M 435.1-1 ([IV.R.3](a)) rcquircs that 
i t  must bc maintained to rcflcct ncw information and undcrstanding. Through thc dcvclopmcnt 
of tlic Systcin Asscnmcnt Capability and its associatcd data bascs, a new compositc analysis is 
cxpcctcd to bc issucc! in fiscal ycar 2005 or fiscal ycar 200G. 

I lowcvcr, thc approach of using thc composite analysis cannot be applicd for thc point of 
asscssmcnt ncar thc Ibcility. l hc  grid size (375 ni) is too largc to providc nicaningful rcsul~s so 
ncar thc focility (app-oximatcly 100 m) and the analysis was not implcnicntcd to pcrfonn 
calculations so ncar facilitics. Thus, each facility must cstablish its own approach. 

Thcrc is significant amount of groundwater contamination prcscntly around tank farms. Thc vast 
majority of this contamination rcsults from planncd intcntional past practicc liquid dischargcs, 
although some has comc from unplanncd tank leaks and rclcasc. It is unlikely that thc 
groundwatcrs ncar tank farms will bc of bcncficial use bcforc 2150. Thcrcforc, this tinic is 
tcntativcly takcn as tlic bcginning timc for the pcriod ofasscssmcnt for tank closurc pcrformancc 
asscssmcnts. tlowcvcr, rcsults will bc providcd starting in tlic ycar 2000. 

5.3.2 Ending I’rricid 

DOE M 435.1-1 makes clear DOE’S intention to LISC 1,000 ycars as thc timc ofasscssnicnt. 
tlowcvcr, as much ofthc wastc disposed ofat tlic IIanford Site is dcrivcd from high-lcvcl wastc, 
tlic NRC has indicated that DOE niust protcct tlic public and thc cnvironmcnt consistcnt with 
NRC standards (“Classification of IIanford Low-Activity Tank Waste Fraction” 
[Papcricllo 19971). l‘hus, the morc conscrvativc timc of asscssmcnt (10,000 ycars) should bc 
uscd to provitlc infonnation. 

5.4 PROTECTION O F T l l E  INADVERTENT INTRUDER 

The timc pcriod for analyzing the inadvertcnt intruder is usually taken from tlic end of 
institutional control out to 500 or 1,000 ycars. The choicc of the end timc is usually not 
significant as the dcc;iy of key radionuclidcs normally overcomes thc ingrowth ofany othcr 
radionuclidcs (usuall:~ actinides) or other concentration mechanism. 

Thc inadvcrtent intrusion time of assessment differs slightly between regulations. Current DOE 
rcquircmcnts (DOE h1435.1-1) are that active institutional control shall occur for at lcast 
100 ycars, but notes that longer times can bc used ifjustified. As noted in Scction 2.6, thc pcriod 
of control will bc at Icast 150 ycars from the present to 300 ycars from timc of closurc. 
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A sccontl considcrat on is that thc NRC allows a dclay in thc start of Ihc tinic of asscssmcnt for 
protccting inatlvcrtctit intnidcn ifthc wastc is placed in an cnginccrcd facility that is wcll 
niarkcd. Thc philosophy being that such a facility would bc rcmcmbcrcd and that thc waniing 
signs would dctcr inlrudcrs. For NRC Class C lcvcl wastc, thc 500 ycars is normally uscd 
bccausc of thc restrictions placctl on tlic disposal ofsuch wastc (10 CFR 61). Thc Hanford Sitc 
grout pcrforniancc a:;scssmcnt (Kincaid et al. 1995) uscd thc 500-ycar asscssnicnt timc bascd on 
tlic assumption that 1)assivc barricrs and markcn would bc prcscnt. Thc pcrfoniiancc 
asscssmcnts for thc tlisposal of solid radioactive wastc on thc llanford Sitc (Wood ct al. 1995. 
19%) also havc uscc an asscssmcnt time of 500 ycars. 

Following thc prccctlcnt of thc other I lanford Sitc pcrforniancc asscssmcnts, tlic 500-ycar 
asscssmcnt timc was uscd in this asscssmcnt bccausc passivc barricrs and markcrs arc planncd 
for this proposcd dis;,osal action. Thcrcforc, protcction of an inadvcrtcnt intruder shall bc 
considcrcd mct if thc cxposurc limits arc nict at 500 ycars aRcr closure. Calculations will bc nln 

from 100 ycars to 1,000 ycars after thc timc ofdisposal to obtain tlic doscs as a fitnction of timc. 

5.5 I’ROTECTI,DN OF SURFACE IVATER RESOURCES 

Thc timc pcriod of asscssmcnt for surface watcrs is bascd on thc discussion of protccting 
groundwatcr just berm it cntcrs thc Columbia Rivcr. Thcrcforc, thc timc pcriod of asscssnicnt 
will bc tlic timc ofsi.:c closure (2032 ycars) to 1,000 ycars. Howcvcr, results will bc prcscntcd 
out to IO.000 ycars. 

5.6 PROTECT113X OF AIR RESOURCES 

Bccausc ofdccay of Ihc radionuclidcs, the carlicst timcs arc usually the most important. 
Again, bascd on Scclion 2.6, the cnd of institutional control (300 ycars) from thc timc ofclosure 
will bc uscd as thc st.iTt of thc asscssmcnt pcriod. Thc cnd will bc taken to be 1,000 ycars, 
following DOE policy. 

5.7 PROTECTION OFTERRESTRIAL BIOTA 

Thc timc pcriod for analyzing thc terrestrial biota is the samc as that for the inadvcrtcnt intrudcr. 
Intrusion is tlic key ntcthod ofcxposurc and cannot occur until it is feasible for humans to havc 
acccss to the wastc. 

5.8 suninimy 

For tank farm closure pcrformance assessments, the timcs of asscssmcnt will bc: 

For thc protection of the gcncral public, workers, groundwatcr, and air rcsourccs: 2032 
to 12032 

For thc protection of surface watcrs: 2032 to 12030 

For thc protection of thc inadvcrtcnt intrudcr and tcrrcstrial biota: 2532 to 12032. 
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Howevcr, explicit calculations for thc protcctioii of thc general public, workers, groundwalcr, 
and surfucc watcrs will cxtcnd to 10,000 ycars. Rcsults will also bc providcd to show thc timc of 
pcak impact for thcsc itcms. Rcsiilts for thc inadvertent intruder will bc providcd starting 
IO0 ycars ancr closui~c. 
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6.0 PUBI.IC INVOI,\’EI\IEIVT 

It is important that IImford Sitc stakclioldcrs havc tlic opportunity to affcct tlic pcrformancc 
objcctivcs uscd in thc  tank closurc pcrformancc asscssnicnts. Public comnicnts wcrc rcqucstcd 
on Mann ct al. (200211 on which this documcnt is bascd. Only minor comnicnts liavc bccn 
rcccivcd. 

Conimcnts on this vcrsion oftlic tlocumcnt slioultl bc scnt to: 

Frank J. Andcnon 
CH2M HILL tlanford Group, Inc. 
Mail Stop EG-35 

Riclilantl, Washingtoi 93352 

Bccausc calculations for tank closure havc already started, to bc effcctivc, tlic comnicnts should 
bc scnt as soon as po:;siblc. 

POSI o m  BOX 1500 
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109-74-0 
109-99-9 

110-43-0 

110-54-3 
110-59-8 

Tahlc A-1. hlost Oftcn Dctcctcd Organic Clicniicals in Tank \\'nstc. (2 shccts) 

Coiirtitucnl I CAS# I Cnnctituriit 
I 108-67-8 I I .3,5-Trimctl1ylbcnzcnc 

n-Butyronitrilc 
Tetrahydrofuran 
2-Ilcptanonc 
n-llcxanc 
Pcntancnitrilc 

I 108-87-2 I hlcthylcyclohcxanc 
I 105-88-3 I Tolucnc 

110-82-7 
110-86-1 
I 11-13-7 
1 11-65-9 

I 10s-94-1 I Cycloticxanonc 
I 109-66-0 I n-Pcntanc 

Cyclolicxane 
Pyridinc 
2-Octanonc 
n-Octane 

I 15-1 1-7 
I 17-8 1-7 
123-72-8 
124-18-5 

2-Mcthylpropene 
Uis(2-ethyllicxyl) pli~hal~ite 
n-llutyl aldehyde 
n-Decane 

I I 11-84-2 I n-Nonanc 
I 11240-3 I n-Dodecanc 

54 1-05-9 

556-67-2 
591-78-6 
61 1-14-3 

1 75-09-2 I Dichloromcthanc (hlelhylcnc Chloride) I 115-07-1 1 Proncnc I 

Cyclotrisiloxanc. hcxamethyl- 
Ocatamctliylcyclotctrasilo~anc 
2-Ilcxanone 
2-Ethvltoluene 

629-50-5 
629-59-4 
629-62-9 
1066-40-6 
1120-21-4 

I 126-73-8 1 Trihutyl phosphatc 
I .2.2-Trichlorotrifluoro~ll1anc I 127-18-4 I 1.1.2.2-Tetraclilorottl1cn~ 

n-Tridccane 
n-Tetradtcanc 
n-fcntadccanc 
Trimcthylsilanol 
n-Undccanc 

I 78-93-3 I 2-Buiancmc I 142-82-5 I n-llcptanc 
79-00-5 I.I.2-Tricl1loroctl1a11e I 144-62-7 I Oxalic Acid 

I 100-42-5 I Styrene I 628-73-9 I n-Ilcxancnitrilc 
10-1-76-7 2-E111vl-l-hexanol I 629-08-3 I n-llcotancnitrilc 

I 107-83-5 I Pentane. 2-niclhyl- 1 1330-20-7 1 Xylene 
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I 1825-GI-2 1 hlctlio~ytrinictliylsilanc 
I 3622-83-2 1 Derv.cncsulfonamide, N-butyl- I 

Organic compounds \\hose vapor \vas dctcctcd in more than 100 independcnt wniplcs from lank waste or who have been 
dv~cctcd more than 20 tinics in the solid or liquid phase. as cnlcrcd into the Tank \Vasle lnrormation Nclwork Syslcni 
(TWINS). Dala taken frcniTablc B.1 of Wicnicrscl 81. 1998. 

CAS = Chcniical Abstract !icrvicc. 
Wicnicrs CI al. 19%. K.D. \Vicnicrs. h1.E. Lcrchcn. hl. hlillcr. and K. hlcicr. 1908, Rrzidutvty D~i fc i  Qiifllily O/!icrriiv~.v 

Sitpporfiiig Tmik Jl’avfc K ciiicdiflrioii Sysfcm /’r;i~af;:afioii I’roji-rr. PNNL-IZWO, Rev. 0, I’acific North\vcst National 
hbontory. Richland, W;ahingron 
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n’ 

as low as reasonably achievable 
applicable or relevant and appropriate rcquircment 
US. D:parlmcnt of Energy 
Washington Statc Department of Ecology 
U.S. Environmcntal Protection Agency 
Ilr~rjotd Fcdcrol Fizcilily Agrccnrclrt crnd Co~rsc~rt Order 
International Atomic Energy Agency 
lntcrnational Commission on Radiation Protection 
Integrated Risk Information System 
lo\v-lc\’cl waste 
U.S. Nuclear Regulatory Commission 
Nation11 Council on Radiation Protection 
Resorrrcc Corrscn9crliorr mid Rccowy Acl of 1976 
Reviscil C O ~  of IYtdIiftglo!r 

bccqucrcls pcr litcr 
bccquercls per sqiiarc mctcr per sccond 
foot 
cubic f:ct 
mctcr 
millircn 
millircn per year 
millisii:vcrts 
picocu-ies pcr litcr 
picocuies per scluarc metcr pcr sccond 

B-iii 



IWP-14283, Rev. 2 

1Xl.O D O E  ORDER ON RADIOACTIVE \I‘ASTE RIANACERIENT 

B1.l RADIOACTI\‘E \\‘ASTE RIANACERIENT (DOE 0 435.1) 

Rritlioctctive IVmte Afoiicigcnieut (DOE 0 435.1). is the U.S. Department of Energy 
(DOE) ordcr on radioactivc wastc management that is currently cffcctivc. DOE 0 435.1 
rcquircs: 

(43) 

(4b) 

“DOE :adioactive waste managcmcnt activities shall bc systcniatically planned, 
docunicntcd, cxccuicd, and evaluated.” 
“Radioactive waste shall be managed to 

( I )  Protect the public from exposure to radiation from radioactive materials. 
Requirements for public protection arc in DOE 5400.5, Rndicrtioii Protection 
@/lie Prihlic t i r id tlie E~ivirotintent [DOE 19931. 
Protect the environment. Rcquircnicnts for environmental protection arc in 
POE 5400. I ,  Geuernl E~rvironi~tcutnl Profcctiott Progrant [DOE 19901, and 
EOE 5400.5, Rndiatioir Protectiou of the Piihlic nird the E/n*irmirticut. 

Protect the work force. Requirements for radiation protection of workers 
a-c in I O  CFR Part 835, “Occupational Radiation Protection”; rcquircmcnts 
for industry safety are in DOE 0 440. IA ,  Worker Protecfion Mtringcirie/it 

f i r  DOE Federal arid Coirtrnctor Eiirplojees [DOE 199Sb]. 

Comply with applicable Fcdcral, state, and local laws and regulations. 
Thcsc activities shall also comply with applicable Executive Orders and 
other DOE directives.” 

(2) 

(3) 

(4) 

(4c) “All radioactive waste shall be managed in accordance with the rcquiremcnts in 
DOE hl 435.1-1, Rodionctive Wmte Almtngetttent ~fonuctr‘ [DOE 2001~1. 

B1.2 IIADIOACTIVE \\’ASTI: RIANACERIENT hlANUAI, (DOE hl435.1-1) 

The document that implcmcnts DOE 0 435.1 is Radioactive Waste Mo/iogenie!it M r i i i i d  

(DOE M 435.1.-1). This manual requircs (Chapter I, ID) the following regulations and 
DOE directives for all DOE radioactive waste management facilities, opcrations. and 
activities. 

(ID) “An:ilysis of Environmental Impacts. Radioactive waste managcmcnt 
facilities, opcrations, and activities shall meet the requirements of I O  CFR 1021, 
‘National Environmental Policy Act lmplcmenting Procedures,’ and 
DOE 0 45 I .1 A, Natioiiol Eiivirorirrreritnl P o k y  Act Cottiplinrrce Progrnnr” 
[DOE 19971. 

(1 E10) “Rlined Waste. Radioactive waste that contains a hazardous waste component 
is also subject to the Resoitrce Consent7tiori and Recovery Act (RCRA) as 
amerded.” Note that liazardous waste is termed ‘dangerous waste’ in the 
Washington State requirements. 
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( I  En) “Radiation Protection. Radioactivc wastc managcnicnt facilitics, operalions, 
and activitics shall nicct thc rcquircmcnts of IO CFR 835, Ucriipcitioiinl 
Ratlitrtiorr Protecfioii. and DOE 5400.5, Ratlicitioit I’rotecfion offlie I’iihlic uiitl 
flre E~tviroriiiierir” [DOE 19931. 

( I  E18) “Site Evaluation and Facility Design. Ncw radioactivc wastc managcmcnt 
facililics, opcrations, and activities shall bc sitcd and dcsigncd in accordancc 
with DOE 0 420.1, Fiiriliy Sofefy [DOE 20001, and DOE 0 43O.lA. Life Cjdc 
Assef Alu:rcip:ic:rt” [DOE 199SaI. 

(1 E2 I )  “Workcr Protection. Radioactivc waste managcnicnt facilitics, opcntions, 
and activities shall mcct thc rcquircmcnts of DOE 0 440.1A, Workcr I’rotccfion 
Al~rirtrgcnici~tfor DUE Fetlerul niid Corrtrrrcfor Eirtployecs” [DOE I998bI. 

Scction P ofChaptcr IV of DOE M 435.1-1 has additional rcquircmcnts for low-lcvcl 
wastc disposal facilitics. 

( I )  “Performance Olijectivcs. Low-lcvcl wastc disposal facilitics shall bc sitcd, 
dcsigncd, opcratcd, niaintaincd, and closcd so that rcasonablc assurancc cxists 
that the following pcrformancc objcctivcs will bc mct for wastc disposed of ancr 
Scptcnibcr 26, 1988: 

(a) Dose to rcprcscntativc mcmbcrs of thc public shall not cxcccd 25 mrcm 
(0.25 mSv) in a ycar total cffcctivc dosc cquivalcnt from all cxposurc 
pathways, excluding thc dosc from radon and its progcny in air. 

Close lo rcprcscntativc mcmbcrs of the public via the air pathway shall not 
cvcccd 10 mrcm (0.10 mSv) in a ycar total cffcctivc dosc cquivalcnt, 
cvcluding thc dosc from radon and its progcny. 

Rclcasc of radon shall bc lcss than an average flux of 20 pCi/m2/s 
(0.74 Bq/ni2/s) at thc surfacc of the disposal facility. Altcrnativcly, a limit 
of 0.5 pCi/l (0.185 Bqll) of air may bc applicd.” 

(b) 

(c) 

(2) “Performance Assessment. A sitc-spccilic radiological pcrformancc asscssmcnt 
shall b: prepared and maintaincd for DOE low-lcvcl wastc disposed of ancr 
Scptcnibcr 26, 1988. The performance asscssmcnt shall include calculations for a 
1,000 year period ancr closure of potential doscs to rcprcscntativc future menibcrs 
of thc public and potential releases from the facility to provide a rcasonablc 
expcct.ition that the pcrformancc objcctivcs identified in this Chapter arc not 
excecdcd as a result of opcration and closure of thc facility. 

(a) Analyses performed to demonstrate compliance with thc performancc 
objectives in this Chapter, and to establish limits on concentrations of 
r;idionuclides for disposal based on the pcrformancc mcasures for 
inadvertent intrudcrs in this Chapter shall bc bascd on reasonable activitics 
in  the critical group of exposed individuals. Unless othenvisc spccificd, the 
assumption of average living habits and exposure conditions in 
rzprcscntativc critical groups of individuals projectcd to rcccivc thc highest 
doscs is appropriate. The likclihood of inadvertent intrudcr scenarios niay 
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b: considcrcd in intcrprcting thc rcsults of thc analyscs and establishing 
radionuclitlc conccntrations. i f  adcquatc justification is providcd. 

Thc point of conipliancc shall corrcspond to the point of highcst projcctcd 
d x c  or conccntration bcyond a 100 mctcr buffcr zonc surrounding thc 
disposcd wastc. A largcr or smallcr buffcr zonc niay be uscd if adcquatc 
justification is providcd. 

Pcrformancc iisscssmcnts shall addrcss rcasonably forcsccablc natural 
proccsscs that might disrupt barricrs against rclcasc and transport of 
rdioactivc materials. 

Pcrformancc asscssnicnts shall usc DOE-approved dosc cocfficicnts 
(tlosc convcrsion factors) for intcmal and cxtcrnal cxposurc of rcfcrcncc 
amlults. 
Thc pcrformancc asscssmcnt shall includc a scnsitivity/unccrtainty analysis. 

Pcrforniancc assessments shall includc a demonstration that projcctcd 
rdcases of radionuclidcs to thc environmcnt shall bc maintaincd as low as 
rcasonably achicvablc (ALARA). 
For purposes ofcstablishing limits on radionuclidcs that may bc disposcd of 
near-surfacc, thc pcrformancc asscssment shall includc an asscssmcnt of 
iinpacts to watcr rcsourccs. 

For purposcs of cstablishing limits on the conccntration of radionuclidcs that 
may bc disposcd of ncar-surface, thc pcrformancc asscssrncnt shall includc 
an asscssmcnt of impacts calculatcd for a hypothctical pcrson assumcd to 
iiiadvcrtcntly intrudc for a tcmporary pcriod into thc low-lcvcl wastc 
disposal facility. For intrudcr analyscs, institutional controls shall bc 
aisumcd to bc cffcctivc in dctcrring intrusion for at least 100 ycars 
Idlowing closure. Thc intrudcr analyscs shall usc pcrformancc mcasurcs 
fix chronic and acutc cxposurc scenarios, rcspcctivcly, of 100 mrcm 
( I  mSv) in a year and 500 mrcm (5 mSv) total effcccctivc dosc cquivalcnt 
excluding radon in air.” 

U1.3 II\IPI,EI\lENr‘ATION GUIDE FOR USE \%‘IT11 DOE h1435.1-1 

DOE has also issued hnpIcmfik7fio~i Guidcjor iise wifh DOEM435.I-I (DOE G 435.1- 
1) concerning how to usc DOE M 435.1-1 (DOE 2001~).  Section IV.P(I) providcs 
guidance on tke pcrforniancc objectives. 

(1) Thc usc of the phrase ‘representative members of the public’ is “to indicate that 
overly conservative assumptions such as agc, sex, or assumcd activities of pcrsons, 
arc not niade.” 

(2) Thc air-pathway objective (IO mrem in a year) “is for all sources on thc DOE sitc, 
not just the disposal facility.’’ 

(3) Sources of radon includc thc “conslitucnt of waste at thc timc of disposal or 
produced by radioactivc dccay following disposal.” 
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- “In most cascs, thc ground surfacc cinanation limit for radon of20 pCi/m2/s 
shculd bc uscd. However, in C ~ S C S  wlicrc thc disposcd wastc radiologically 
rcsmblcs uranium or thorium mill tailings, the limit on air conccntration may 
bc warrantctl. Thc radon dosc can also bc calculatcd as part of thc total air 
do:c, in which casc, radon docs not nccd to bc addressed scparatcly.” 

Scction IV.P.(Z) provides guidancc on thc pcrfoniiancc asscssmcnt. “Dctailcd guidancc 
on conducting pcrformancc asscssmcnts has bccn dcvclopcd and is containcd in 
DOE ( 1  9993). Foriiiot c u r d  Coillent Guide for U.S. Dep(irfiiieiit o/Eiiergv Low-Level 
Disposd Faci’ify PcrJiorririiiice Assessritetits arid Coriiposite Ana&ses. G uidancc 
cxplicitly stated in thc iniplcmcntation guidc includcs: 

( I )  Thc compliancc timc pcriod is 1,000 ycars ancr thc disposal facility has bccn 
closcd. “This timc was sclcctcd to encompass rates of proccsscs likcly to govcni 
migratioi of radiochcmical spccics most likcly to contributc to calculatcd dosc. 
Longcr timcs of asscssmcnts arc not to bc uscd to ~SSCSS compliancc bccausc of the 
inhcrcnt largc unccrtaintics in extrapolating calculations over long tinic framcs.” 

“Pcrfomiancc asscssmcnt analyscs should bc bascd on rcasonablc activitics of thc 
portion of thc cxposcd population likcly to rcccivc fhc liighcst dosc (i.c.. thc critical 
group). rhc pcrformancc asscssmcnt analyscs should not be bascd on “worst C ~ S C ”  

assumptions. Rather, thc analyscs should bc bascd on scenarios that rcprcscnt 
rcasonablc actions of a typical group of individuals pcrforming activitics that arc 
consistciit with rcgional social customs, work, and housing practices, and cxpcctcd 
rcgional cnvironmcntal conditions at thc tinic of the exposure scenario.” 

‘The conccpt of a buffcr zonc is inhcrcnt in tlcfining a low-lcvcl wastc disposal 
facility. Tlic disposal facility is compriscd of a numbcr of disposal units.” “Sctting 
thc cxtcrit of thc buffer zonc at 100 mctcrs is somewhat arbitrary, but 100 mctcrs is 
considcrxl to be sufficicnt, but not unreasonably largc, for the statcd purposes.” “In 
ccrtain cascs, c.g., if thc disposal facility is located adjacent to thc currcnt DOE sitc 
boundary, it may bc more appropriatc to usc a smallcr buffer zonc. In otlicr cascs, 
e.g., whcrc the disposal facility is located far from thc DOE sifc boundary, and thc 
sitc’s lard usc planning docs not envision rclinquishing control of thc sitc, a largcr 
buffcr zcmc could bc considcrcd.” 
Natural processes “might disrupt thc intended pcrformancc of thc disposal facility. 
but such consideration should be limited lo  those proccsscs which arc forcsccablc.” 
Examples of such natural processes are corrosion which “will, in timc, breach most 
containcs; environmcntal conditions, will, in time, consume the capacity of 
chcmica’ buffers, and burrowing animals and roof infrusion will evcntually breach 
disposal facility caps.” “Other processes or events, although not rcgularly 
occurrin.:, are, nonetheless, reasonably forcsccablc. Such events would include 
scvcrc weather such as flooding (e.& 100 year flood, probable maximum flood), 
and seismic events. Other processes, such as climate change, arc considcrcd to bc 
too speculative for consideration in the performance asscssmcnt.” 

(2) 

(3) 

(4) 
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( 5 )  Dose cal:ulations arc “for adults (i.c., Rcfcrcncc Man). Thc actual dosc to a 
particular individual from a givcn cxposurc to radioactivc material is dcpcndcnt on 
a numbc-of characteristics, including agc and SCX. Howcvcr, doscs arc not to bc 
prcdictctl for spccific individuals or classcs of pcrsons. Rathcr, tlic calculations arc 
to rcprcs-nt potcntial exposures to hypothctical futurc mcnibcrs of thc public.” 

“Pcrfommcc asscssmcnts should includc ALARA focus on altcrnativcs for 
low-lcvcl wastc disposal. Thc altcmativcs considcrcd might considcr tlic usc of 
diffcrcnt disposal unit covers, wastc fornis, containcrs, or othcr altcniativcs 
(c.g., corlcrctc vaults vcrsus carthcn trcnchcs) consistcnt with the situation bcing 
addrcsscd. Thc rigor of thc ALARA asscssmcnt and its analysis of altcrnativcs 
should b,: commcnsuratc with thc magnitudc of tlic risk and ilccisions to bc matlc.” 
“Thc hicrarchy for establishing watcr rcsourcc protcction pcrformancc mcasurcs is: 

Fitxt, thc DOE LLW disposal facility niust comply with any applicablc Statc 
or local law, rcgulation, or lcgally applicablc rcquircnicnts for water rcsourcc 
protection. 
Sccond, tlic DOE LLW disposal facility should comply with any formal 
agrccmcnt applicablc to watcr rcsourcc protcction that is niadc with 
appropriatc State or local officials. 

Th rd, if ncithcr tlic abovc conditions apply, tlic sitc should sclcct assumptions 
for usc in thc pcrformancc asscssmcnt bascd on criteria cstablishcd in thc sitc 
grcundwatcr protcction managcmcnt program and any fornial land-usc plans. 

If nonc of the abovc conditions apply, the sitc should identify a pcrformancc 
nicasurc for protection of watcr rcsourccs that is consistcnt with tlic usc of 
wafcr as a drinking watcr sourcc. Examplcs of this typc ofpcrformancc 
mcasurc would bc the assumption of tlic conccntration limits in 40 CFR 141 
or :i dosc limit o f 4  mrcm pcr ycar abovc background from thc ingcstion of 
watcr.” 

( 6 )  

(7) 
- 

- 

- 

- 

(8) “Although DOE is committcd to retaining control of land containing residual 
radioactive matcrial, such as disposed low-lcvcl waste, i t  is noncthcless 
appropriate to considcr thc impacts of potcntial inadvcrtcnt intrusion. 
Intrusion can bc considcrcd eitlicr as an accidcnt scenario which could occur 
during lapses of institutional control or as a hypotlictical situation assunicd simply 
to pro\ idc a basis for establishing control over thc conccntration of radioactive 
material acceptable in a near-surface disposal facility.” 

“lnstitiltional control should be assumcd to bc effcctive in prcvcnting intrusion for 
100 years following disposal facility closure. Longer pcriods may be assumcd 
with justification (e.g., land-use planning, passive controls).” 

“Dcve!opment of intruder scenarios should bc bascd on tlic following 
assumptions: 
- Intuders could carry out activitics for no morc than about a ycar bcforc 

discovery. 
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- An intrudcr pcrforms rcasonablc activitics consistcnt with rcgional social 
cusloms and well drilling, cxcavation, and construction practiccs, and the 
rcg O n d  cnvironmcntal conditions projcctcd for thc timc that intrusion is 
asstimcd to occur. 
Intrusion cvcnts involvc random contact with \vastc. 

An intrudcr will takc rcasonablc, invcstigativc actions upon tliscovcry of 
unt  sua1 matcrials. 

lntrusion cvents that contact wastc should nomially bc assumcd to bc liniitcd 
to drilling or siniplc extraction sccnarios involving use of rclativcly 
unsopliisticatcd tools and commonplace machincry. 

Do:;cs calculatcd for an intrudcr will dcpcnd on wastc disposal facility dcsign 
and opcrating practiccs, and may bc rcduccd by practiccs such as disposal 
bclow dcpths normally associatcd with common construction activitics, usc of 
intrudcr barriers or durablc wastc fonns or containcrs, or distributed disposal 
of highcr activity wastc.” 

- 
- 

- 

- 

“Thc iriadvcrtcnt intrudcr asscssnicnt should, at a minimum, includc considcration 
of an a,:utc construction sccnario, an acutc wcll drilling sccnario, and il chronic 
agricultural sccnario.” 

B1.4 TECIINICAI, BASIS FOR DOE R1435.1 

Further infomation is given in Appendix A, ‘Technical Basis and Considcrations for 
DOE M 435.1 .I,”of DOE (1999b). In particular, thc sections on thc pcrformancc 
objcctivcs and pcrformancc asscssmcnt givc justification for thc approach takcn and thc 
valucs uscd. 

1) Thc rcquircmcnt of an all-pathways effcctivc dose cquivalcnt “is consistent with 
cstablishd radiation protcction practicc that allocatcs a fraction of thc 100 mrem/yr 
public dose to a particular practicc or activity. It is also consistcnt with thc 
rcgulatoty practicc of thc NRC to rcquirc all-pathways asscssmcnts, and this is 
consistcrit with thc NRC low-lcvcl waste disposal facility licensing rcgulations at IO - -  
CFR 61.’’ 

2) The requirement on groundwater protection “provides dcfcnsc in dcpth to thc all- 
pathway; performance objective.” “Guidance developed for this rcquiremcnt 
describe:; a tiered structure for its application. The guidance is based on Ihc 
recognition that at thc current time, there are no applicable Federal regulations. 
Thcrefore, the emphasis is to bc consistcnt with the site’s groundwater protcction 
managecicnt program. Also, the rolc of future use commitments bctwecn DOE and 
othcr authorities in  the management of water rcsourccs may provide a sound basis 
for making decisions.” 

The time period for compliance (1,000 years aner closure) “was sclectcd ancr 
considcr.ition of the timcs uscd in othcr regulations (c.g., 40 CFR 191, 
40 CFR 192). and rccognition of thc uncertainties and hypothetical naturc of 
long-tcrrn projections.” To datc, DOE, NRC, and llic US. Environmental 

3) 
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Protcction Agency (EPA) have not spccifictl a timc of conipliancc for low-lcvcl 
wastc disposal facility pcrformancc asscssmcnts. A tcam composed of primarily of 
DOE contractor pcrformancc asscssmcnt staff cvaluatcd thc options for a timc of 
conipliarcc. This time W:IS consistcnt with tlic time spccificd on 40 CFR 191. 
“Envirormcntal Radiation Protcction Standards for Managcnicnt and Disposal of 
Spcnt Nuclcar Fucl, High-Level and Transuranic Radioactivc Wastcs,” for 
high-lcvcl and transuranic wastc disposal, and was considcrcd to bc conscrvativc in 
that no longcr tinics had bccn scriously proposcd. This timc or longcr timcs had 
bccn USCJ in DOE disposal facility pcrformancc asscssmcnts conductcd up to that 
timc. Subscqucntly, EPA asked agcncy revicwcrs for their opinions on tlic use of 
10,000, 1,000, or somc othcr timc frame as thc tinic ofcompliancc for low-lcvcl 
wastc disposal facility performance asscssnicnts. DOE responded that its position 
\vas that 1,000 ycars was an appropriate time.” 

Thc “point of compliancc is consistcnt with regulatory positions includcd in 
40 CFR 192.32 and 40 CFR 264.95. Thc NRC regulation at IO CFR 61.52(a)(8) 
statcs thzd a ‘buffcr zonc of land must bc niaintaincd bctwccn any burictl wastc and 
the dispcsal sitc boundary ...’ In NUREG-1200, scction 4.3.6 [NRC 19881 it is 
rccommcndcd that this buffcr bc at lcast30 m widc. 40 CFR 192.32 permits thc 
cstablishrncnt of altcmative concentration limits that arc as low as rcasonablc and 
nicct the standards of40 CFR 264.94(a) at all points at a grcatcr distance than 500 
mctcrs ftom thc ctlgc of thc disposal area and/or outsidc thc sitc boundary.” 

“Thc rationalc for using standard adult dose convcrsion factors conics from the fact 
that in a performance asscssmcnt onc is calculating a postulatcd dose to a 
hypothctical futurc pcrson assumed to bc cngagcd in a set of ‘normal’ activitics 
ovcr a pcriod of ycars. Consequently, pcrforming calculations as if real pcoplc of 
known age wcrc bcing inipactcd by rclcascs froni the facility is not rcasonablc.” 

“In addition to calculations over the time ofcompliancc (1000 ycars), performance 
asscssmcnts also arc to present calculations of maxima relative to cach of tlic 
pcrformz.ncc objcctivcs. The results of thcsc calculations arc part of tlic scnsitivity 
and unccrtainty analysis which would support a conclusion that tlic modcl is 
providin 5 a rcasonablc projection. Thcsc longer calculations addrcss thc nccd lo 
ensure ttat there arc no uncxpected significant increases shortly ancr tlic tinie of 
compliaticc and provide a mcclianism for understanding thc modcl pcrformancc and 
significancc of modeling parameters. The calculation of maxima docs present tlic 
possibilily that there may be results that exceed thc pcrformancc objcctives. Thc 
significance of thcsc results must bc handled with caution and judgmcnt. The 
further out in time that thc maxima occurs, the less significant is the relationship to 
the pcrfcrmance objective.” 

‘This rcquirenient represents a DOE policy decision; it derives in part from 

7) 

IAEA Fundamental Frinciples of Radioactive Waste Management.” 
‘The usc of the ALARA concept in long-term assessments is a best managcmcnt 
practice that contributes defense-in-depth to thc possible exposures from a disposal 
facility. Application of the ALARA principlc for managing current opcrational 
cxposurcs has practical and mcasurablc merit in that real doscs arc bcing avoided or 
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rcduccd. This conccpt is cxtcndcd hcrc by addrcssing projcctcd rclcascs of 
matcrials wcll into thc futurc which mny rcsult in doscs.” 

“TIK conccpt of protection of inadvcrtcnt intrusion is consistcnt with national and 
intcrnational practicc (NRCP, ICRP, IAEA). Thc NRC includcd thc protcction or 
inadvcrttnt intrudcrs as onc of thc pcrformancc objcctivcs in IO CFR 61. 
Othcr intcrnational and national organizations havc and continuc to inclutlc thc 
protcction of inadvcrtcnt intrudcrs as onc of the clcnicnts of radiation protcction.” 

“Sincc tkc intcnt of thc Dcpartmcnt is to control thc USC of thc land whcrc lo\v-lcvcl 
wastc is ilisposcd until the land can be rclcascd, inadvcrtcnt intnidcr calculations 
providc tlcfcnsc-in-dcpth by limiting the conccntration of wastc that can bc 
disposcd of in thc ncar surfacc. With cach pcrformancc asscssmcnt cvaluating and 
dcvcloping limits for ncar-surfacc disposal, DOE is morc cost-cffcctivc in 
managin:: wastc and is consistcnt with thc philosophy of using pcrfonnancc basctl 
rcquircnicnts.” 

8) 
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B2.0 \\’ASIIINGTO;V STATE DANGEROUS WASTE REGUI,ATIOSS 

B2.1 IXTRODUC1’ION 

WAC 173-30:. “Dangcrous Wastc Regulations,” “implcmenls chaplcr 70. IO5 RCW, Ilic 
Ilaziirdous \Vzstc Managcmcnt Act of 1376 as anicndcd, and implcmcnts in part chaptcrs 
70.105A. 70.1 D5D, and 15.54 RCW, and subtitlc C of Public Law 34-580, tlic Rcsourcc 
Conscrvation and Rccovcry Act, ...” (Scction 01 0). Scction I0 also statcs ‘Thc purposcs 
of this rcgulation arc to ... (4) cstablisli thc siting, dcsign, opcration, closurc, 
post-closurc, financial, and monitoring rcquirenicnts for dangcrous and cxtrcmcly 
hazardous waztc transfer, trcatmcnt, storagc, and disposal facilities; ... : (6) establish and 
atlniinistcr a p:ogram for pcrmitting dangcrous and extrcmcly dangcrous wastc 
managcmcnt facilitics; ...” 
Dangcrous ant1 cxtrcmely hazardous ~ a s t e s  arc dcfincd in Scctions 70 through 100 of tlic 
rcgulation. In gcncral, Hailford tank wastcs arc considcrcd dangcrous or extrcnicly 
hazardous wastcs. As notcd in Scction 70(2)(a), “oncc a matcrial has bccn detcrmincd to 
bc a dangcroui wastc, thcn any solid wastc gcncratcd from tlic rccycling, Ircatmcnt, 
storagc, or dis?osal of that dangcrous wastc is a dangerous wastc unlcss and until ...” a 
spccific actior agrccd to by tlic statc has occurrcd. 

Although Scction I60 docs not apply to Hanford tanks - thc scction applies to containcrs, 
which arc portablc dcviccs - it gives insight into thc dcfinition of empty. By scction 
IGO(2). “A containcr or inncr liner is “empty” whcn: (a) All wasks in i t  havc bccn taken 
out that can bc rcmovctl using practices commonly employed to rcniovc matcrials from 
that typc of ccntaincr or inncr liner (c.g., pouring, pumping, aspirating, ctc.) and, no niorc 
than onc inch ofwastc remains at thc bottom of the containcr or inncr, or ... if tlic 
containcr’s total capacity is grcatcr than onc hundrcd tcn gallons, thc volumc of wastc 
remaining in thc container or inncr liner is no niorc than 0.3 pcrccnt of thc containcr’s 
total capacity.” For 100-scrics tanks, which havc a diamcter of 75 It, thc tank would bc 
empty if tlic t a k  had less than 367 R’. For 200-scrics tanks, which havc a diamctcr of 
20 It, thc corrcsponding volume is 27 n”. Thc Ihitflord Fcdercrl Fmilify Agrectticiif flnd 
Cotisciir Order (HFFACO) [Ecology ct al. 1983]rcquirenicnts for maximum volumc ancr 
rctricval (see Jvlilcstone M-45-00) arc 360 It’ for 100-series tanks and a volumc of 30 R’ 
for 200-scrics tanks, unless thc Appendix f I  proccss of tlic IIFFACO is implcmcntcd on 
the tank. 

B2.2 CLOSURE AND POSTCLOSURE 

Sub-section (2) of WAC 173-303-610, “Closure and Post-Closure,” requires as a closurc 
performancc standard that “the owner or operator must closc tlic facility in a manncr that: 

(a) (i) Minimizes the need for further maintenancc; 

(ii) Controls, minimizes, or eliminatcs the extcnt ncccssary to protect human 
health and thc environment, post-closurc escapc of dangcrous waste, 
dangcrous constituents, Icachatc, contaminated run-off, or dangerous 
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wastc decomposition products to thc ground, surface watcr, ground watcr, 
or thc atinosphcrc; and 

rcturns thc h n d  lo thc appcarancc and usc of surrounding land arcas to thc 
dcgrcc possiblc givcn thc iiaturc of the prcvious dangcrous wastc activity. 

( i i i )  

(b) Whcrc the closurc rcquircmcnts of this scctions, or of ...[ various WAC 173-303 
scctions] or 40 CFR 264.1 102 (incorporatcd by rcfcrcnce at WAC 173-303-695) 
call foi thc removal or dccontamination of dangcrous wastes, \vastcs rcsiduals, or 
cquipnicnt, bascs, lincrs, soils, or othcr matcrials containing or contaminatcd with 
dangcrous wastes or wastc rcsiduc, thcn such rcmoval or dccontamination must 
assurc that thc lcvels of dangcrous wastc or dangcrous wastc constitucnts or 
rcsidu:.ls do not cxcccd: 

(i) For soils, ground watcr. stufxc, and air, thc numcric clcanup lcvcls 
calculatcd using rcsidual rcsidcntial cxposurc assumptions according to 
tlic Modcl Toxic Control Act Rcgulations, Chapter 173-340 WAC as now 
or licrcancr amcndcd. Primarily, lhcsc will bc nunicric clcanups 
calculated according to MTCA Mcthod B, although MTCA Mcthod A 
may bc usctl as appropriatc, scc WAC 173-340-700 through 173-340-760, 
excluding WAC 173-340-745; and 

For all structurcs, cquipnicnt, bascs, and lincrs, ctc., clcan closurc 
standards will bc sct by thc dcpartmcnt on a casc-by-casc basis in  
accordancc with thc closurc pcrformancc standards of 
WAC 173-303-610(2)(a)(ii) and in a manncr that niinimizcs or climinatcs 
post-closurc escapc of dangcrous waste constitucnts.” 

(ii) 

Scction 610(31 providcs thc rcquircmcnts of thc closurc plan. Scction GlO(4) providcs 
schcdulc rcquircmcnts. Scction GIO(5) providcs gcncral rcquircmcnts for thc disposal or 
dccontamination of equipment, structurcs, and soils, whilc (6) deals with thc ccrtificatc of 
closurc. Scctim G10(7)(a) statcs post-closurc carc “must continuc for thirty years’’ ancr 
closurc. Scctim GI 0(7)(b) allows thc Washington Statc Dcpartmcnt of Ecology 
(Ecology) to shorten or Icngthcn that timc. 

Scction 640(4) providcs rcquircmcnts for containment and dctcction of rclcascs froni 
tanks. Scctiori 640 @)(a) requires “At closurc o f a  tank system, thc owncr or operator 
niust rcmovc or  decontaminate all wastc residucs, contaminatcd containmcnt systcni 
components (liners, etc.), contaminated soils, and structures and cquipmcnt contaminatcd 
with waste, and managc thcm as dangcrous waste, unlcss WAC 173-303-070(2)(a) 
applies. The c losurc plan, closure activitics, cost estimates for closurc, and financial 
rcsponsibility for tank systems must meet all rcquircmcnts spccified in 
WAC 173-30:;-610 and WAC-173-303-620.” Scction 640(8)(b) goes on to statc: “If thc 
owncr or opcr~tor dcmonstratcs that not all contaminated soils can bc practically rcmovcd 
or decontaminated as required in (a) of this sub-scction, thcn thc owncr or opcrator must 
closc the tank system and perform post-closurc care in accordance with thc closurc and 
post-closurc c.m rcquiremcnts that apply to landfills (SCC WAC 173-303-665(6)). 
In addition, for purposcs of closure, post-closurc, and financial responsibility. such a tank 
systcm is thcn considcrcd to bc a landfill, and thc owncr or opcrator niust mcct all of thc 
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rcquircmcnts lor landfills specified in WAC 173-303-610 and 173-303-620.’’ 
Scction 640(8,1(c) rcquircs conipliancc with 640(8)(a) and (b) for tanks that do not havc 
sccondary conlainmcnt. 

Scction 645 govcnis thc rclcascs from rcgulatcd Facilities unlcss excmpt according to 
WAC 173-30:-2(a). Sub-scction 3 dcscribcs thc groundwatcr protcction standard i n  
gcncral tcrnis. Sub-scction 4 authorizes Ecology to spccify tlic contaminants of conccrn 
in thc pcnnit. Sub-scction 5 providcs conccntration limits. The sub-scction states: 
“Thc concentration of a dangcrous constitucnt (i) must not excccd thc background lcvcl 
of that constitiicnt in thc ground water at tlic timc that limit is spccilicd in thc pcmiit; or 
(ii) for any of lhc constitucnts listcd in Tablc 1 of this sub-scction, must not excccd thc 
rcspcctivc valiic givcn in that tablc ifthc background lcvcl ofthe constitucnt is bcfow tlic 
valuc givcn in Tablc I ;  or (iii) must not excccd an altcrnatc liniit cstablishcd by tlic 
dcpartmcnt undcr (b) of this sub-scction.” Tablc 1 is reproduced as Tablc C-6. 
Sub-scction (k) states: “TIE Dcpartmcnt will establish an alternate conccntration liniit 
for a dangcrois constitucnt if it finds that the constitucnt will not posc a substantial 
prcscnt or potcntial hazard to human hcalth or thc environmcnt as long as thc altcrnatc 
conccntration limit is not cxcccdcd.” 

Sub-scction (C)  dclincs thc point of compliancc with ‘Tlic dcpartmcnt will spccify in thc 

sub-scction (3) of this section, applies and at which monitoring must bc conductcd. 
Thc point of csmpliancc is a vcrtical surfacc located at thc hydraulically downgradicnt 
limit of the wastc managcmcnt area that cxtcnds down into thc uppcrmost aquifcr 
undcrlying tlic rcgulatcd units. Altcrnativcly, thc point of compliancc may bc any closcr 
points idcntifi:d by the dcpartnicnt at thc timc the pcrmit is issucd, considering thc risks 
of thc facility, thc wastcs and constitucnts managcd thcrc, thc potential for wastc 
constituents tc- have alrcady migrated past thc altcrnatc compliance point, and thc 
potcntial thrcats to the ground and surfacc waters. Sub-section (7) dcfincs thc timc of 
compliancc as “thc compliance pcriod during which thc ground watcr protection of 
sub-scction (3) of this section applies.” Sub-scctions (8) through (1 1) providc gcncral 
groundwatcr rionitoring rcquircmcnts. In particular, sub-scction ( I  1) dcscribcs thc 
rcquircmcnts Ibr a corrcctivc action program. Scction 646 furthcrs dcscribcs “corrcctivc 
actions.” 

f. xility . .  pcrmit thc point of compliancc at which tlic ground watcr protection standard of 

B2.3 AIR EhlISSlDNS 

WAC 173-303-692, “Air Emission Standards for Tanks, Surface Impoundments, and 
Containers,” applies the requircments of40 CFR 264, Subpart CC, “Air Emission Standards for 
Tanks, Surfacc Impotindments, and Containers.” 

B2.4 IIANFORD SITE REQUlREhlENTS 

WAC 173-303, Section 700, (Requirements for the Washington State extremely hazardous wastc 
managcmcnt at Hanfcmrd) sets no pcrformancc objcctives, but rathcr dcals with administrativc 
mattcrs. 
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R3.0 I\IODEI,TOSlCS CONTROL ACT 

WAC 173-340 is “promulgatcd undcr thc Modcl Toxic Controls Act [RCW 70.10SDI. 
I t  cstahlislics ;.dministr:itivc proccsscs and standards to idcntify, invcstigatc, and clcan up 
facilitics whcrc hazardous substanccs havc conic to bc locatcd. ... This chaptcr is 
prinlarily intclidcd to addrcss rclcascs of hazardous substanccs caused by past activitics 
although its provisions niay bc applicd to potcntial and ongoing rclcascs of hazardous 
substanccs from currcnt activitics (Scction 100) ... I f  hazardous substanccs rcmain at a 
facility ancr a:tions havc bccn complctcd undcr othcr applicablc laws or rcgulations, this 
chaptcr may be applicd to protect human hcalth or thc environmcnt” (Scction 1 IO). 
Rclcvant hazardous substanccs arc tlcfincd or dcsignatctl undcr 70.105 RCW or 
Scction 101 (14) ofthc fcdcral cleanup law, 42 U.S.C., SCC. 9601 (14) [CERCLA] and 
includes radioactivc isotopcs and hazardous chemicals.” 

Undcr Part VII, “Clcanup Standards,”clcanup standards arc dcfincd as ARARs undcr 
CERCLA actions. 

Part VI1 of WAC 173-340 cstablishcs clcanup standards that “consist of thc following: 
1) clcanup lcvcls for hazardous substanccs prcscnt at the sitc, 2) thc location whcrc thcsc 
clcanup lcvclr must bc mct (point of compliance), and 3) othcr rcgulatory rcquircmcnts 
that apply to t i c  sitc bccausc of the typc of action and I or location of tlic sitc (applicablc 
statc and fcdc-al laws).” “Thc cleanup lcvcl is tlic conccntration of a hazardous 
suhstancc in sail, watcr, air, or scdimcnt that is dctcrmincd to bc protcctivc of human 
hcalth and thc cnvironnicnt undcr spccific exposure conditions.” 

Thrcc mcthods arc dcfincd undcr this scction for establishing clcanup Icvcls. Method A 
“may bc uscd to establish clcanup lcvcls at sitcs that havc fcw hazardous substanccs and 
that mcct onc of tlic following critcria: 

a) Sitcs undergoing a routinc cleanup action as dcfined in WAC 173-340-200, or 
b) Sitcs whcrc numcrical standards are availablc for all indicator hazardous substanccs 

in tlic mctlia for which thc Mcthod A clcanup lcvcl is bcing uscd.” 

This nicthod providcs a tabular list of concentrations for thc diffcrcnt mcdia 
(groundwater. soil, surface watcr, and air). 

Method B (Universal Method) “applies lo all mcdia at all sitcs.” Undcr Method B, 
“clcanup lcvcls shall bc at least as stringcnt as all ofthc following: 

a) Concentrztions of individual hazardous substanccs cstablishcd undcr applicablc sfatc 
and fcdcnil laws, 

b) Concentntions that arc estimated to result in no adverse cffects on thc protection and 
propagation of aquatic life, and no significant adverse effccts of terrestrial ecological 
rcccptors using thc procedures spcci fied in WAC 173-340-7490 through 173-340- 
7494, 
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c) For Iiazard~ius substances for which sufficiently protective healhbascd crileria or 
standards kavc not bccn cstablishcd undcr applicable statc and fcdcral laws, thosc 
conccntrations which protcct human hcalth as dctcrmincd by thc following mcthods: 

I )  Coiiccntrations that arc cstiniatcd to rcsult in no acutc or chronic toxic cffccts 
on human hcalth as dctcrmincd using hazard quoticnt of 1 and thc proccdurcs 
spcificd in WAC 173-340-720 through 173-340-760 

boind on thc eslimatcd exccss canccr risk is lcss than or cqual to onc in one 
niillion as dctcrmincd thc proccdurcs spccificd in WAC 173-340-720 through 

2) For known or suspcctcd carcinogcns, conccntrations for which thc uppcr 

172-340-760 

3) Coiiccntrations that eliminatc or minimizc thc potcntial for food chain 
contamination as ncccssary to protcct human hcalth.” 

Mcthotl C (Conditional Method) clcanup lcvels rcprcscnt conccntrations that arc 
protcctivc of human hcalth and thc environmcnt for spccificd sitc uscs and conditions. 
Each mcdium must bc cvaluatcd scparatcly using thc critcria applicablc to that nicdium. 
Undcr Mclhod C, clcanup lcvels for individiral hazardous substanccs arc cstablishcd 
using applicablc state arid fcdcral laws and thc risk factor equations and othcr 
rcquircincnts spccificd in this Chaptcr. Undcr Method B, “clcanup lcvcls shall bc at lcast 
as stringcnt as all of the following: 

a) Conccntralions of individual hazardous substanccs cstablishcd tindcr applicablc state 
and fcdcra laws, 

b) Conccntralions that arc cstirnatcd to rcsull in no advcrsc cffccts on the prokction and 
propagation of aquatic lifc, and no significant advcrse effccts of tcrrcstrial ccological 
rcccptors Lsing thc proccdurcs spccificd in WAC 173-340-7490 through I73-340- 
7494, 

c) For hazardous substances for which sufficicntly protective health-bascd critcria or 
standards liavc not bccn establishcd undcr applicablc state and federal laws, those 
coiiccntrat ons which protcct human hcalth as dctcnnincd by thc following mcthotls: 

chronic toxic effects on human hcalth as estimated using a hazard quoticnt of 
I a id  thc proccdurcs spccificd in WAC 173-340-720 through 173-340-760 

bound on thc estimated exccss cancer risk is lcss than or cqual to one in onc 
huridrcd thoiisand as dctcrmincd using the proccdurcs spccificd in WAC 173- 
340-720 through 173-340-760 

cor.tamination as necessary to protect human health.” 

I )  Co iccntrations that arc estimated to rcsult in no significant advcrsc acutc or 

2 )  Foi known or suspcctcd carcinogens, concentrations for which thc uppcr 

3) Co iccntrations that eliminate or minimize the potential for food chain 

Thc dcpartmcnt may establish more stringent cleanup lcvels “whcn bascd on sitc spccific 
cvaluation thc dcpartmcnt dctcrmincs such lcvcls arc ncccssary to protcct human hcalth 
and thc environmcnt. ... conccntrations of individual hazardous substanccs ..., 
including thos: bascd on applicable statc and fcdcral laws, shall be adjustcd downward to 
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takc into account cxposurc to multiplc hazardous substanccs andor exposures rcsulting 
from morc thaii onc pathway of exposurc. Thcsc adjustments nccd to be niadc only if, 
without thcsc sdjustmcnts, thc hazard indcx would cxcccd onc ( I )  or the total cxccss 
canccr risk wo ild cxcccd onc in onc hundrcd thousand (1 x IO5).” 

Scction 708 “dcfincs thc risk asscssmcnt framework that shall bc uscd to cstablish 
clcanup lcvcls and rcnicdiation lcvcls using a quantitativc risk asscssmcnt ... 
Clcanup and rcmcdiation lcvcls shall bc bascd on estimatcs of currcnt and futurc rcsourcc 
uscs and rcasonablc maximum exposures expcctcd to occur undcr both current and 
potcntial futun: site usc conditions. ... WAC 1733-340-720 through 173-340-760 dcfinc 
fhc reasonablc maximum cxposurcs for groundwalcr, surfacc water, soil and air. . .. 
Land uscs other than rcsidcntial and industrial shall not be uscd a basis for a rcasonablc 
maximum exposure sccnario for thc purposes of cstablishing a cleanup Icvel. 
Estiniatcd doses of individual hazardous substanccs rcsulting from morc than one 
pathway of cxposurc arc assumcd to bc additivc.” 

Scction 708 prescribcs rcfcrcncc doscs, carcinogcnic potcncy factors, bioconccntration 
factors and cxposurc pararnctcrs to bc uscd in human hcalth risk asscssmcnts. “For thc 
purposcs of csrablishing clcanup level and rcnicdiation Icvcls, a rcfcrcncc dosc/rcfcrcncc 
conccntration i:stablishcd by thc U.S. Environmcntal Protcction Agcncy and availablc 
through thc IRIS data hisc shall bc uscd” (if availablc). Othcr EPA databascs arc 
rcfcrcnccd if tlic IRIS d;ital)asc docs not includc thc hazardous substance. “For thc 
purposes of es-ablishing clcanup levcls and rcmediation lcvcls for hazardous substanccs, 
... a carcinogcnic potcncy factor establishcd by the U.S. Environmcntal Protcction 
Agcncy and availablc through IRIS shall bc uscd.” Othcr EPA databascs arc rcfcrcnccd if  
thc IRIS databisc docs not includc thc hazardous substancc. “For the purposes of 
establishing cl:anup lcvcls and rcmcdiation lcvcls for a hazardous subsfancc undcr 
WAC 173-34C-730 (Surfacc watcr clcanup standards) a bioconcentration factor 
establishcd by thc U.S. EPA and uscd to establish thc ambicnt watcr quality critcrion for 
that substancc undcr section 301 of thc C/cm Worcr A d  shall bc uscd.” “... the 
dcpartmcnt ha:; dcfincd in WAC 173-340-720 through 173-340-760 thc dcfault valucs for 
cxposurc pararnctcrs to bc uscd when cstablisliing clcanup Icvels and rcmcdiation lcvcls 
...” Exccptioris for thcsc dcfault valucs are explicitly defincd in WAC 173-340-708 and 
173-340-720 iirough 173-340-760. “Probabilistic risk assessment mcthods may bc uscd 
only undcr this chapter on an informational basis for evaluating altcrnativc rcmcdies. 
Such methods shall not bc uscd to rcplace cleanup standards and remediation levels 
dcrivcd using iktcrministic mcthods.” 

Clcanup stand irds arc estahlishcd under WAC 173-340-720 through 173-340-760 for 
groundwater, surface watcr, unrestricted land use soil, industrial properties soil, air, and 
sediment clcarlup. Thc procedurcs for determining cleanup levels are described for 
Methods A, B. and C. Points ofcompliancc arc established for the groundwater and 
surfacc watcr standards. Mcthod B and Mcthod C cquations for estimating bo[h 
carcinogenic and noncarcinogenetic limits on allowable concentrations are also providcd 
for sclcctcd m,:dia. 
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Thc Codc also rcquircs Icrrcslrial ecological evaluations. “WAC 173-340-7490 Ihrougli 
173-340-7494 dcfinc thc goals and procctlurcs tlic dcparlmcnt will usc for: 

a) Dctcrminiiig whctlicr a rclcasc of hazardous substanccs lo tlic soil may posc a threat 
to tlic tcrrcstrial cnvironnicnt; 

b) Cliaractcrking existing or potcntial thrcats to tcrrcstrial plants or animals cxposctl to 
hazardous substances in soil; and, 

c) Establishir g sitc-spccific clcanup standards to tlic protcction of tcrrcstrial plants and 
animals.” 

No furthcr ecological cvalualion is rcquircd if thc sitc mccts any of thc following critcria 
(WAC 173-343-7491): 1) “all soil contaminatcd with hazardous substanccs is or will bc 
locatcd bclow tlic point ofcompliancc ... (an institutional control is not rcquircd iftlic 
contamination is at lcast finccn Fcct bclow ground surfacc),” 2) “all soil contaminated 
with hazardou; substanccs is or will bc covcrcd by buildings, pavcd roads, pavcmcnt, or 
othcr physical barricrs that will prcvcnt plants or wildlifc from bcing cxposctl to tlic soil 
contaminations ...,” 3) “whcrc sitc conditions arc rclatctl or conncctcd to undcvclopcd 
land in Ihc following manncr: ...” such that thcrc is limited undcvelopcd land, or lhc 
contamination includcs specific hazardous substanccs, or 4) “tlic concentrations of 
hazardous sttbjtanccs do not cxcccd background lcvcls as dcfinctl i n  WAC 173-340-709.” 
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134.0 CO>IPREIIENSI\’E ENVIRONRIENTAI. RESPONSE, 
COAIPEKSATION, AND I,IABII.ITJ’ ACT 

(Text of Sulicliapter 1, section 9621, Cleanup Standards) 

(a): 
Thc Prcsidcnt shall sclcct appropriatc rcmcdial actions dctcrmincd to be ncccssary to bc carricd 
out undcr scction 9604 of this titlc or sccurcd under scction 9606 of this titlc which arc in 
accordancc with this zcction and, to thc cxtcnt practicablc, tlic national contingcncy plan, and 
which providc for cost-cffcctivc rcsponsc.” 

(W): 
Rcmcdial actions sclcctcd undcr this scction or othcnvisc required or agrecd to by tlic Prcsidcnt 
under this chaptcr shall attain a dcgrec of clcanup of hazardous substanccs, pollutants, and 
contaminants rclcasd into thc environmcnt and of control of furthcr rclcasc at a minimum which 
assurcs protection of human hcalth and the environnicnt. Such rcmcdial actions shall bc rclcvant 
and appropriatc undcr the circumstanccs prcscntcd by thc rclcasc or thrcatcncd rclcasc of such 
substancc, pollutant, or contaminant. 

(a(”: 

(i) any standard, rcquircmcnt, critcria, or limitation undcr any Fcdcral cnvironnicntal law, 
including, but not limilcd to, the Toric Srilntcurces Con/rolAct (15 U.S.C. 2601 et scq.), 
tlic ScrJe Drinking IYotcv- Act (42 U.S.C. 300fel scq.), thc Clecrn Air Act (42 U.S.C. 7401 
et scq.), thc Clean IYrrrer Act (33 U.S.C. 1251 et scq.), the hkrrine frotectiou. Resecrrcli 
ci,rdS~i,icfrrcirics Acf ( I6  U.S.C. 1431 et scq., 1447 et scq., 33 U.S.C. 1401 ct scq., 
2801 ct scq.), or thc Solid Ikrsrr Disposd Act (42 U.S.C. 6901 ct scq.); or 

With rcspcct to any h;izardous substance, pollutant or contaminant that will rcmain onsite, i f -  

(i i)  any promulgztcd standard, rcquircmcnt, critcria, or limitation undcr a Statc 
cnvironmcntal or facility siting law that is morc stringcnt than any Fcdcral standard, 
rcquircmcnt, xitcria, or limitation, including each such Statc standard, rcquircmcnt, 
critcria, or linlitation containctl in a program approved, authorized or dclcgatcd by the 
hdministrato- undcr a statutc citcd in subparagraph (A). and that has bccn idcntificd to 
thc Prcsidcnt by thc State in a timely manncr, 

is legally applicablc to thc hazardous substance or pollutant or contarninant conccrncd or is 
rclcvant and appropri:ite under the circumstances of the relcasc or threatened relcasc of such 
hazardous substance or pollutant or contaminant, the rcmedial action selected under scction 9604 
ofthis title or sccurcd under scction 9606 of this titlc shall require, at the completion of thc 
remcdial action, a lev4 or standard of control for such hazardous substance or pollutant or 
contaminant which at least attains such legally applicablc or rclcvant and appropriate standard, 
requircmcnt, criteria, or limitation. Such remedial action shall require a level or standard of 
control which at least attains Maximum Contaminant Level Goals established under thc 
Sffe Drinking I~r/er.lct (42 U.S.C. 300f et scq.) and water quality criteria established undcr 
scction 304 or 303 ofthc Clerrn IVciter Acf (33 U.S.C. 1314, 1313). whcrc such goals or critcria 
arc rclcvant and apprcipriate under thc circumstanccs of thc rclcasc or thrcatcncd rclcasc. 
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Facility PcrJorniowe Asscssmeiifs air(/ Composite Aiia~ses, U.S. Dcpartment of Encrgy, 
Washington, D.C. 
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DOE G 435.1-1, 1999b. lniplenienfafiou Giritlr for iise ivifli DOEM435.1-1, U.S. Dcpartmcnt of 
Encrgy, Washington, D.C. Onlinc at littp://w~~~.dircctivcs.doc.gov. 

DOE M 435.1-1. 2001~. Radiotrcfive Ll’rrsfe hf~uiagenierif Altrtiiicrl, U.S. Dcpartmcnt of Encrgy, 
Washington, D.C. Onlinc at litlp://ww.dircctivcs.doc.gov. 

DOE 0 420.1,2000. FocilifyS(ljefy, U.S. Dcpartmcnt of Encrgy, Washington, D.C. Onlinc at 
http://ww.tlircctivi:s.doc.gov. 

DOE 0 430. I A. 19981. Lye Cvck Asset hfmagcttwN, U.S. Dcpartmcnt of Encrgy, 
Washington, D.C. Onlinc at  http://ww.dircctivcs.doc.gov. 

DOE 0 435. I ,  2001 b. Radioactive I&iste hfmi~igenwrrf, U.S. Dcpartmcnt of Encrgy, 
Washington, D.C. Onlinc at http://ww.dircctivcs.doc.gov. 

DOE 0 440.1 A, I998b. Worker Profecfiou Afwtcrgenrmrfjor DOE Federal crritl Co/ifrricfor 
Enplo~ws,  U.S. [)cpartmcnt of Encrgy, Washington, D.C. Onlinc at 
http://ww.dircctivi:s.doc.gov. 

DOE 0 45 1.1 A, 1997. Nofioncrl Emirowieufd Policy Acf Cowpliarrce Progrrmr, 
U.S. Dcpartmcnt of Encrgy. Washington, D.C., Junc 5. Onlinc at 
littp://ww.tlircctiv~~s.doc.gov. 

DOE 0 45 1.1 B, 200 13. Nafioml Erivirorinioifd Policy Acf Corripliance Progranr, 
US. Dcpartmcnt of Encrgy, Washinglon, D.C. Onlinc at htfp://w~v.tlircc~ivcs.doc.gov. 

DOE 0 5400.1, 1990. General Ertvirorrn/enfal Profecfion Progran,, Changc I ,  U.S. Dcpartmcnt 
of Encrgy, Washiiigton, D.C. Onlinc at http://ww.dircctivcs.doc.gov. 

DOE 0 5400.5, 1993. Rndiafion Profccfioii ojfhe Piihlic md flie Etiviro/ii/ienf, US. Dcpartmcnt 
of Encrgy, Washington, D.C. DOE, 1993, Radiofion f‘rofecfion ojfhe Ptthlic n/rtl the 
Ewiro/i/nenf, DOE Ordcr 5400.5 Changc 2, U.S. Dcparlmcnt of Energy, Washington, D.C. 
Online at littp://www.dircctivcs.doc.gov. 

Ecology ct al. 1989. Ecology, EPA, and DOE, 1989, Ifarljortl Federal Fucilify Agrecnrenf a d  
Cotismif Order, ar amcndcd, Washington Stalc Dcpartmcnt of Ecology, US. Environmcntal 
Protection Agency, and US. Department of Encrgy, Olympia, Washington. Onlinc at 
hltp://www.lianfo~d.gov/tp~tpaliomc.htm. 

Marine Profection, Rt.senrc/i. undSanctiinries Act, IG USC 143 I el scq. Online at 
littp://w~vvw4.law.c:omelI.edu/uscodc~itml/uscodc/16/ch32.html. 

NRC 1988. Standard Review Plan for the Review of a Licensc Application for a Low-Levcl 
Radioactive Waste Disposal Facility, NUREG-1200, Rev. 1, U.S. Nuclear Regulatory 
Commission, War hington, D.C. 

RCW 15.54, “Fcrtiliz:rs. Minerals, and Limes,” Revised Code of Il‘m/ringfo/i, as amcndcd. 
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RCW 70.105, “I lazartlous Wastc Managcmcnt,” Revised Codc of Ifirsliingfo~r, as amcndcd. 

RCW 70.1 OSA, “tlazxdous Waste Fccs,” Revisctl Codc of Mrsliirrgfon, as amcndcd. 

RCW 70. 105D. “tlazmlous Wastc Clcanup - Modcl Toxics Control Act,” Rcviscd Code o j  
lfidirrgtorr, as anicnded. 

Rcsorrrce Conscrvrr/iorr mid Recovety Acf of 1976.42 USC 6901 ct scq. Onlinc at 
littp://www4.law.c omcll.ctlu/uscodc~itml/uscodc/42/ch82.html. 

Scrjc Dridiing IVu/crAcf, 42 USC 300f et scq. Onlinc at 
littp://www4.law.c orncll.edt1/uscodc/42/chGAscliXll.litnil. 

Solid Ifirs/e Disposal Acf, 42 USC 690I et scq. Onlinc at 
Iittp://\~~ww4.law.c omcll.cdu/i1scodc~itml/uscodc/42/cli82.litml. 

Toxic Srthsiorrccs Corrirol Act (TSCA), 15 USC 2601 et scq. Onlinc a1 
http://www4.law.c orncll.cdu/uscodc/l5/ch53.htmI. 

WAC 173-303, “Dangcrous Wastc Regulations,” IVmhingfoir Adririnis/ra/iw Code, as amcndcd. 
- “Dcsignalion of Dangcrous Wastc,” Scclion 070 
- “Closurc and Post-Closurc,” Scction 610 
- “Financial Rctluircmcnls,” Scction 620 
- “Landfills,” Scction 665 
- “Air Emission Standards Tor Tanks, Surfacc Impoundmcnts, and Containcrs,” 

Scction 692 
- “Containmcnt Buildings,” Section 695. 

WAC 173-340, “Modcl Toxics Control Act - Cleanup,” CI4rslring/ori Adnriuisfwfiw Code, as 
amcndcd. 

- “Dcfinitions,” Scction 200. 
- “Clcanup Standards,” Part VII, Scctions 700-760. 

B-19 

http://www4.law.c


RPP-14283, RCV. 2 

APPENDIX C 

SUFI'ORTING TABLES 

C-i 



RPP.14283. RCV . 2 

LIST OF TABLES 

Tablc C.1 . 
Tablc C.2 . Numeric Requircnlcnls for Prolccting lhc Public from Hazardous Chemicals. ..... C-2 

Tablc C.3 . Numcric Requircmcnls of Rclcvanl Workcr Protcction Regulations ..................... C-3 

Tablc C.4 . 
Tablc C.5 . 
Tablc C.6 . 
Tablc C.7 . Summary of Numeric Rcquircmcnts of Rclcvanl Drinking Walcr and 

Tablc C.8 . 
Tablc C.9 . 
Tablc C.10 . Numcric Rcquircmcnls of Relcvant Rcgulations for Conccnlralions in 

Tablc C-I 1 . Numeric Rcquircnlcnts for Tcrrcstrial Ecological Evaluation Procedure ............ C-33 

Numcric Rcquircmcnts for Protccting thc Public from Radioactive Malcrials ...... C-I 

Numcric Rcquircnlcnts for Protccting an lnadvcrlcnl Intrudcr .............................. C-4 

Numcric Rcquircnlcnts of Relcvant Drinking Water Rcgulalions ......................... C-5 

Numcric Rcquircnlcnts of Rclcvant Groundwalcr Rcgulations ............................. C-9 

Ground\vatcr Regulations ..................................................................................... C-13 

Numcric Requiremcnts of Rclcvant Surf;icc Walcr Rcgulations ......................... C-20 

Numcric Rcquircmenls of Relcvant Air Rcgulations ........................................... C-21 

Waste. ................................................................................................................... C-23 

C-ii 



RPP-14283. RCV. 2 

All-natliwavs lCl.000 vcars) 

l a b l e  C-1. Numeric Reqtiiremmts for Protecting tlir 
Public frtrm Radioactiw Rlnterials. (2 sheets) 

25 nircndvr 

I 1101: Order  1111 Ilatlieactivc \Vasle hlanaeeiiient I 

facilities at llic silc) 100 mrcndyr 

Federal Standards for Froleetion Against lladiation 
IO CFR 20.1301 

100 n i redyr  
2 mrcndlir 

Federal Liecnsing Hcquirenients lor tlie Land Disposal of Radioactive \Vaste 
10 CFIl 61.41 

25 mrcndvr 
75 m r e d y r  

I 25 m r e d v r  

\\‘asliington State Radioactive Waste Licensing for I.and 1)isposal 
\VAC 246-250-170 

25 m r e d y r  
1 5  mrcndyr 
25 m r c d v r  

Federal Slantlard for DOE \Vorkers 
10 CFl1835.208 

IO0 mrcndyr 

C- 1 
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cancer risk) (single mterial) 

Tablc C-1. Numeric Requirements for Protccting the 
Public from Radioactive Rlatcrials. (2 sheets) 

CERCI.,% Ci i idanrc Tor Radial ion Pro ler l ion o f  (lie Public 
CERCl,A,EPA 1999. \Vl)Oll 1997 

IO” 
~~ 

~~ 

I Increniental lifetime canccr risk 

cancer risk) (single chemical) 

cancer risk) (multiple chemicals) 

I 1 0‘ 

IO“ 
I 0’ 
I .o 

I 
10 CFR 20.1301 .“Dose Limits for Individual hlcnibcrs of the Public.” Code ofFedcra1 Rcplarinm. as anienrlcd. 
IOCFR GI.JI,“Proiection o‘the General Population from Releases o f  Radioactivity.”CwleofFe~l~~ralXe~il~iri~iii.~. 

I0 CFR 835.2OS. ”Limits foi hlembcrs ofthe Public Entering a Controlled Area,“ CcNIe of Fcdwal Rr~u/ali~Jll.s’, as anicndcd 
Coiiipreh~vsiw Lni~imnnrenmal Re.rparise. Conipeiisatian, and Liability Art of 1990, Public Law 96-150, 94 Slat. 2767, Titlc 26. 

42 USC 9601 ct scq Onliiic at h1tp://wwwJ.Iaw.cornell.edu/uscode/4~ch103.h1inl. 
DOE hl 435.1-1.2001. Rcnl.mctiw ll’asrc Aluna.civirenf Alanual. US. Department o f  Energy. Washinglon. D.C. Online at 

http://www.dircctivcs.doe..;ov. [Chapter 11. “Rcqiiiremcnts for Radiation Prolection o f  the Public and the Environment.” 
Parlgraph 1. ”Public Dose Limits,” ltcrn a, “DOE Public Dose Limit-All Exposure hlodcs. All Sources of DOE Radialion”]. 

Emergency and hledieal Rxponse and Olfice o f  Solid Waste and Emergency Response, \Vashington, D.C. 

as amcndcd. 

Washington Slate Dcpannent of1 lealth, Olympia. Washington. 

DOE 

as anicnded. 

CPA I9Wh Radiurioir Risk As.wssnienI a1 CLRCLA Sites: Q R A. US. Environmenul Protection Agency. Ollicc of 

WAC 246-250-1 70. “l’rotection o f  the (icnccil Populalion from Releases o f  Radioac~iviiy,” Il’ashiiigran A~biriiii.~rrnri~.c~ Crxle.. 

WDOII 1997. llai$ird GiiihnccJiw Ra&do.cical Clcuiiitp. WD011/320-015. Rev. 1. lnterinl Regulatory Guidmcc. 

CERCLA = Conrprrlrcvrziir i~ i i~ ironmc~i i t~~I  Ra?sponse. Conipcasorioii. aid Liuhiliry Arr qf 1980. 
= U.S. Dcpaniricnl of Energy. 

Table C-2. Numeric Rcquircments for Protecting the Public from Ilazardous Clicmicals. 

I CERCLA Slandard f o r  Risk 
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All-pathways (effective dose equivalent) 
Sum of deep dose equival,:nt for external exposures and tlie committed dose 
equivalent to any organ 01 tissue otlier tlxtn tlie lens of the eye 

5,000 mrern’yr 
50,000 nirem 

I 500 mrendvr 

Air Dose 5,000 mreni’yr 

Fcder:tl Standards lor  I’rotcction Againsl Radiation 
IO CFIl20. S u b ~ a r t  C 

~ 

All-pathways (effcctive dose equivalent) 
Sum of deep dose equivalmt for external exposures and tlie committed dose 
equivalent to any organ 01 tissue otlier t l m  the lens of the eye 
Lens of tlic eye (dose equ:valent) 
Sliallow dose equivalent t > the skin or any extremity 
Minor (10% ofabove) 

5,000 mrendy 
50.000 mrem 

15,000 mrem 
50,000 nirem 
500 niredyr  

l:mhrvn/feti,c I 500 mrem 

Uranium intake to body 

Air dose I 5,000 mrern/y 

10 mgI\veek 

All-pathways 
Sum of deep dose equivalmt for external exposures and tlie committed dose 
equivalent to any organ 0 1  tissue otlier than tlic lens of tlie eye 
Lens of tlie eye (annual litnit) 
Sliallow dose equivalent t > tlie skin or any extremity (annual limit) 
Unnium intake to body 

5,000 mredyr  
50,000 nirem 

15,000 nirem 
50,000 nircm 
I O  nigheel; 

c-3 



RPP-14283, RCV. 2 

Intnider (> 100 years or Izrger) 

Table C-4. Numeric Itequircments for Protecting an Inadvertent Intruder. 

DOE Ordcr on Hadioartiw Waste ~lanagenicnt 
I)OE ni 435.1-1 ~ O E  2001) 

500 mreni (single eswit) 

Fcilcral Lircn~ing Ilrquirenientc for the Land 1)isposal of Kadioactive \Vaste 
10 CFK 61.4 

See Table C-IO 
I O  CFR 61.41. “l’rolection of thc GcnCrJl Polnhion froni Rclcascs of Ra~lio~clivily,”C~i~l~~ o/Federol Re&wlutioii.~. 

as amended. 
DOE hl435.1-I. 2001. Rod oarlive l!irrfe Mona~c’woil A ~ ~ ~ i t i i f l l ,  US. Departnlcnt of Energy. IVashin~ton, D.C. Onlinc al 

hllp:llww\r,.dirccli\cs.doc. p v .  
DOE = US. Dcpxtnicnt of lincrgy. 
LLW = lo\\~-lc\el \vasle. 
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Alnha emitters (but not RII nor U) 

4 mrendyear 

1.5 x IO' iiCi/ml I =  15  nci/l\ 

5 x 109 tIci/nli (= 5 p c ~ ~ )  

~ r h'ativn:il Priiiiarv 1)rinkinr \Vatcr Hceulations I 

Ka-226tRa-228 
Alplcl activity (except R n  and U) 
Ikta and photon activity (2  Ud) 

Sr-90 

.. .. 
40 CFll  I4l.SS 
40 CFR 141.11 I 

5 pCi/l 
15 pCil 

4 mrcdyr  

8 DCUI 
20,000 pCi/l 

0.05 mg/l 
41) CFR 141.66 lErfcctivc 12/8/2003\ 

Constituent I.iniit 

30 pdl 
40 CFR 141.61 

Carbon tetracliloricle ' 
Clilordme 
Denzcn: ' 
I,I,I-T~icIiloroetli:inc' 
Endrin 
Methoxychlor 
Vinyl c:iloriilc. 
I,I-Dic~loroelliylene' 
Dichlorxncthane (hlethylcne Chloride) ' 
Dalapon 
I lentaclilor 

CAS # 

0.005 mg/l 
0.002 mgll 
0.005 mgll 
0.2 nidl 

0.002 mg/l 
0.04 mgll 

0.002 nigll 
0.007 mg/I 
0.005 mg/l 

0.2 nidl 
0.0004 mdl 

50-32-8 

I lexaclilorocyclopenta~iene 

56-23-5 

0.05 mdl 

57-74-9 

7 1-43-2 

1,l,2-T:icIiloroctliane a 

7 1-55-6 

72-20-8 

0.005 nidl 

72-43-5 
75-01 -4 

Trichloocthylene a 

75-35-4 
75-09-2 

0.005 nigll 

75-99-0 

76-44-8 

Diquat 
Pentact lorophenol 
Dinoscb 

77-47-4 

78-87-5 

0.02 nigA 
0.001 nidl 
0.007 nidl  

79-00-5 

79-01-6 

85-00-7 

87-86-5 

88-85-7 
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Iable C-5. Numeric Ilequirenlmts of Relevant Drinking \ \ ' a h  Ilegulations. (4 sheets) 

National i'rirnary Ilrinkiny: lvater I<cgulationr 7 
40 CFll l4l.XX (Cont'd) 
40 CFll 111.61 (Cont'cl) 

Conrtitucnt I Liniit I 
0.06 nidi 
0.05 mg'l 
0.07 nig4 

- 
0.7 nidl 
0.1 m g l  
0.4 m d l  

0.075 m d l  
0.00005 mdl 
0.005 nidi 
0.00 I mg/l 

1 .O m d l  
105-90-7 hlonoct lorobcnzcnc 0.1 m d l  

0.003 nidl 
I 17-81-7 Di(Z-ctl~yllicxyl) plitlialatc 0.006 m d l  

0.07 mgll 
0.004 nidl 

127-18-4 I ,  I .2.2~~etrachloroethcnc 0.005 m d l  

.2-Dichlorocthylcnc 0.1 m d l  
0.0002 nidi 

0.7 nigll 

1330-zn.7 Xvlcncs (total) ' 10.0 m d l  
0.0005 rndl 
0.01 mdl  
0.001 rndl 
0.002 mdl 

3 x IO' nidi 
0.003 mdl  
0.5 mgll 
0.003 rndI 
0.002 mdl 

0.2 mgll 
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hntimonv 0.006 m d l  Rarium 2.0 mx/l 
Rerylliuni 0.004 mdl Cadmium 0.005 mgil 

Kational Secontlary Drinking Water Kcgulalions 
40 C:FR 143.3 

0.05 10 0.2 m d  I Chloride I 250.0 m d l  

Cliromium (total) 0.1 mdl Cyanide 0.2 mg/l 
Fluoride 
Nitrate (as N) 
Nitrate + Nitrite (as N) 
Thallium 

I CEIZCIA Standard for Risk I 

4.0 mdl hlcrcury 0.002 mdl 
10.0 mp’l Nitrite (as N) I .O mg/l 

10.0 mg‘l Selenium 0.05 mg/l 

0.002 nigll - - 

40 CFR 300.430(e)(Z)(i)(B) 
hfaxiniuni contaniinmt level coals m a t e r  than zero sliall be attained 

I .O mg/I Fluoride 2.0 m d l  
0.3 mdl  Maneancsc 0.05 mdl  

C-7 

0.1 mgll suiratc 250.0 mg/l 

Zinc 5.0 mg/l - - 

0.006 mg/l 
Ilarium 2.0 mg/l 

0.005 my11 
0.1 m d l  

Arsenic 0.05 mgll 

Rerylliurn 0.004 mgll 
Chloride 250.0 nidl 
Cvanide 0.2 m d l  

2.0 mdl 
0.05 mg’l 
0.1 mdl 
1 .O mdl 

Iron 0.3 mdl 
Mercury 0.002 mg/I 

Nitrate (as N) 10.0 mgll 
Selenium 0.05 mgll 

0.1 mdl I Sulfate 250.0 mg/l 
Thaliurn 0.002 rnfl Zinc 5.0 nidl 
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Table C-5. Numeric Rrquirenients of Relevant Drinking Water Regulations. (4 slirets) 

a Orpnic compounds u how vapor u3s dctcclcd in more than 100 indcpcndcnt wmplcs from tank uastc or \\ho ha\c bccn 
detected niorc tlidn 21) 1imc.i in  the solid or liquid Fhasc, as cntcrcd into the T\VINS ddabasc. Data talcn from Tablv B.I o f  
\Vicmcrs. K.D.. h1.E. Lerc).cn, hl. hlillcr. arid K. hkicr. 19%. Rq?ht<Jr).  h a  Quoltry Ol!jcrliI'rs S:tpppPorl,,rg T u r k  I l i rs f r  
Rcrtc.clrortou Srsr~~nt l'riva~carion Projrrr. PNNL- I2040. Rcv. 0. Pacific Nonhucst National hboratory. Richland. 
\Vichinston. Octuhcr. 

40 CFR I J I ,  "h'dtional Primuy Drinking Walcr Rc!!:ulations," Cah oJFcdwal Rcp/dinirs, as amcndcd. 
40 CIR 141. Subpdn F,"hld<inium ConlJmitmt Levcl Goslsand hldximum Rcsidudl Disinfectant Lcvcl Godls."Scclions 5 1  

40 CFR IJI . I  I ,  "hlaximuni 13ontamin3nt Lcvcls for Inorg3nic Chcmicals," Cali* oJFrtlcral Rt~pi/~irw!#c. as anicndcd. 
40 CFR I4 I 01. "hldximuni ContaminJnl Levels fui Orgdnic Contaminants." ( 'ale oJFrdcral Rr~78/8mm~,  as a i imdrd  
40 CFR I4 I 62. "hlainium Contamindnl Lc\cls fut Inorg3nic Conldminants." Cwlc* oJFrdcral Rt~:, Iurwu\,  as amcnclcd. 
40 CrR I4 I .66. "hldximum ,Contaminant Lctcls Tot Radionuclides." Cod&* oJFr:lcrol Rrpt1diotr.v. x amcndcd. 
40 CFR 143.3. "Scconddry hldximum Contaniinant Levcls." CaIc ({Frdt'ral Rcplurionr. as 3nicndcd. 
40 CFR 31~11.~~n:'Ucn~cd~~i Invcstiptioil/rc~sibillty Study and Sclcction o f  Rcnily." Scction (c). "Feasibility Study." 

DOE Order 5401).5. lW3, Hcrlteriwr l'rorit-rion nJrAe I'rihlir ondtlrr f7iivfroitnw#tr. U.S. Dcpdnment of Cncrgy. \\'ashinston. 

WAC 246-2911-I 10. "hlaximum Contaminant Lcvcli (hlCLs) and hfaximum Residual Disinfcctant Levcls (hlRDLs)," Scction I, 

CAS = Chcmical Abstm:I Scrvicc. 
CCRCLA = ~'uwprcltrnsrvr I.~,,~ironrnriihil Rt*.<pwt.w. Cowprnsorhn. and Liohltry Art " / I  YSO 
DOE - U.S. Dcpdrtmcnt of Energy. 
l\\'IXS = Tml \Vasrc Infoniation Nctwork Systcm. 

through 55." (&IC oJFrdc:aI R~~pt1doii.v. 3s amended. 

ltcm (Z)(i)(B). C m k  r{Ftx'cral Rcgrrl~:riatts, as amcndcd. 

D C. [Chapter I I .  "Rcquirc ncnts for Radial on Protcction ofthe Public and the Environmcnt," I(d]] 

"horg~nic Chcniical and Physical," ll>shh*g/on Ahdiicrrariir Cml'; as anrndrd 
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0.05 nip,‘I Parium I .O mg/l 
Cadmium I 0.01 mdl  

\VAC 173-200-040 
Alpha cmittcrs 
Beta emitters 
11-3 
Sr-90 

Ra 226 

Arsenic 0.00005 nidi Barium 
Cadmium 0.01 mgjl Chloride 
Chromium 0.05 mg/l Copper 
Fluoride 4.0 mdl Iron 
Lead 0.05 mg/l Manganese 
Mercury 0.002 nigll Selenium 
Silver 0.05 mgll Zinc 
Sulfate (SOJ) 250.0 mgll Nitrate (as N) 

Ka 226 plus Ra-228 

Clieniiral 

Lead 0.05 

Scleniuni 

I5 pCi/l 
50 pCill 

20,000 pCill 
8 pCiA 
5 pCill 
3 pCill 

I mgll 
250.0 mg/l 

I .O mdl 
0.30 nidl 
0.05 mdl 
0.01 mgA 
5.0 mdl 
10.0 mg/l 

Endrin 
hletlioxvclor 

2.4-D 0.1 mdl 

Chromium 0.05 nidl 
hlcrcurv 0.002 m J I  

Lindane 

0. I O  mg/l 
0.01 mg/l 

0.00002 nigl 
0.00007 mgll 

0.000005 m d l  
0.014 mgn 
0.003 mdl 
0.0007 nidl 
0.001 mdl 

0.0000004 mdl 
0.000005 m@I 
0.000007 mdl 

0.0005 mg/l 
0.00007 mdl 
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Table C-6. Numeric Requiremenls of Ilelevant Groundwater Ilegulations. (4 sheets) 

DDT (includcs DDE and DDD) 

\Vatcr Quality SI:ind;irds for the Groiindwaters of Ihe State of\Vathington 
N ' A C  173-200-010 

0.0000005 mg/l 
0.006 nidl 
0.0003 m d l  

0.0003 nidi 

0.005 nidl 
Carhozolc I 0.005 n i d l  

1.4-Dichlorohcnzcne 

0.0003 mg/l 

0.00006 mdl  
0.0005 mg/l 
0.007 nidi 
0.0001 mg/I 

0.0002 mg/l 
0.003 n id l  

0.000001 lllg/l 

0.004 mdl 
0.0002 m d I  

- 
0.005 mdI 
0.030 m d l  

Direct Drown 95 
0.000009 mgll 
0.000009 m d l  
0.0002 m d l  

Epichlorohydrin 

- 
0.001 m d l  

I 0.0005 m d l  

0.00s nid l  

I 0.0006 nigll 
0.0002 mg/l 
0.0003 mg/l 

0.000005 nidl 
0.006 mdl  

0.000007 m d l  
0.060 m d l  
0.0001 mcll 
0.0001 mg/l 

I A Dioxane I 0.007 m d l  
0.00009 mdl 

I 0.000009 m d  
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?'able C-6. "smwic Requirements of Rclcvnnt Groundwater Regulations. (4 sheets) 

Iithyl acrylate 
Ethylene dibromide 
Ethylenc thiourea 
Folpet 
turazolidone 
Furium 
Furniecyclox 

Ileptaclilor Epoxide 
I lexaclilorobcnzcne 
I lexachlorocycloliexane (: 
I lexaclilorocycloliexane (I 

I lexaclilorodibenzo-p-dio 
Ilydrazinell lydrazine sulf 
Lindane 
2 hle1lioxy-5-nitroaniline 
2 hlerliylanilinc 
2 hlelhylaniline hydrochli 
4.4' hlctliylene bis(N.N'-d 
hlelhoxychlor 
Methylene cliloride (diclil 

Mirex 
Nitrofurazone 
N-N itrosodietlianolaminc 
N-Nitrosodictliylaniinc 
N-Nitrosotlimethylamine 
N-Nitrosodiplienylaniine 
N-Nitroso-di-n-propylami 
N-Nitrosopyrrolidine 
N-N itroso-di-n-butylamin 
N-Nitroso-N-metliylet hyl; 

PAll  
runs 

I Icptaclilor 

rcns 
o-Phenylenedianiine 
Propylene oxide 
2,3,7,8-TctncliIorodibenzo~~dioxin 0.0000000006 mdl 

c-11 
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Total excess cancer risc (carcinogen) 

Talile C-6. Numcric Requirements of Relevant Groundwater Regulations. (4 sheets) 

\VAC 173-200-0-10 (Conl'd) 
Stand;trds for the Groundwatcrs of the State of \\'ashington 

0.0005 m d l  
0.000004 mg/l 
0.000002 mg/l 
0.0002 m d l  

I x IO' 

- 
0.00008 m d l  
0.003 m d I  
0.004 m d l  
0.002 nid l  

0.00002 nidl 

I lazard index (noncarcinogen) I 

Arsenic 0.05 nidl  Barium 
Cadmium 0.01 nidi Chromium 

Selenium 0.01 mdl  Silver 
0.05 nidi Mercury 

0.1 m d l  
0. I O  nidi 
0.01 m d l  

0.004 nigll 
0.005 nifl 

'Organic compounds whose vapor was detected in more than 100 independent samples from lank waste or who have been 
detected more than 20 times in the solid or liquid phase, as entered into the TWINS database. Data taken from Table n. I of 

I m d l  
0.05 nid l  
0.002 mg/I 
0.05 n id l  

. .  
Wiemcrr et at. 1998. 

40 CFR 264.94, "Concentration Limits," Code ojFcdera1 Rcgilafions, as amended. 
\VAC 173-200-040, "Critcrin," IVasliington Adniinisfraliw Cale, as amended. 
WAC 173-340-730. "Surfaa. Water Cleanup Standxrds." Ii'asshingron Adniinistrariw Cmk. as amended. 
WAC 173-303-645,  rel leas^:^ from Regulated Units." Il'ashingfon Adniinisfrarive Codc. as amended. 
Wiemcn et at. 1998. K.D. Vlicmers. h1.E. Lerchen, hl. Miller. and K. hteicr, 1998. Regrlatory Dora Qiialify Ohjrcfivcs 

Siipppporting Tank Ii'arfe Rewcdiafion Systcni Privuti:ation Projccf, PNNL-12040, Rev. 0, Pacific Nonhwest National 
Laboratory. Richland. Washington. 

TWINS -Tank Waste Infonnation Network Systcni. 

Endrin 

c-12 
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4 .O mgll 
Catlmiuni * 0.00052 mgll 

0.0087 nidi 
0.0052 ntdl  

0.000012 mgd 
0.005 mdl  

Tablc C-8. Numeric Requirements of Relevant Surface Wnler Rcgul:itions. 

for Surlarc \Vaters of the State of \Vasl~ington -Toxic Sul~stances 
\VAC 173-201A-210 

Arsenic 0. I9 mgll 
Chloride 230.0 mg/I 

Chromium 0.01 I mgl 
Lead 0.00178 mg/I 
Nickel * 0. I20 nidl 
Zinc 0.080 nidi 

Sc-79 

\Vatcr Quality Standards for Surface \\'aterr of the State of \\'adlington - Iladioactiw Substances 

640.0 pCill 

216-221-290 
'40 CFII 14l.seeTableC-5 ahove) 

\VAC 173-201A-250 

Sr-90 40.0 DWI I ~ r - 9 3  3200.0 nCi/l 
16000.0 pCill 

80.0 pCil 

Ra-225 4.8 pein I I 

Tc-99 4500.0 pCill 

0.45 p C i  
U-234 24.0 pCil 

24.0 pCill 
I .(I pCVl 

Pu-240 1.6 DCVl 

U-233 24.0 pCill 
U-235 24.0 pCVl 
U-238 24.0 pCVl 
l'u-239 1.6 pcil 
Am-24 I 1.6 DCVI 

\Varliington Slate hloclel Toxics Control Act 
\\'AC 173-340-730 

Am-243 

I 
~~ ~~ 

Exnosurc IO multide hazardous substances I more than one nathwav 

I .6 p c i  - 

Total excess cancer ri ;k (carcinogen) 

For drinking water standards, see Tablc C-5. 
40 CFR 14 I, "National Prirwry Drinking Watcr Rcgulations:' Cmlr o/Fedwal Repnlarionr. as amcndcd. 
WAC 173-20 I A-240, 'Toxic Subsvanccs." IVaslringron Adniinisrrariir Code. as amcndcd. 
WAC 173-201 A-250. "Radioactive Substances:' IVosIiinglon Adiiiiirislrarive Coile. as amended. 
WAC 173-350=130. "Surfxe Watcr Clcanup Standards." ll'asliinprun Adininistrafiw Corle, ar; amended. 
WAC 246-221-290. "Appeiidix A - Annual Limits on lnvake (ALI) and Derived Air Concentrations (DAC) of Radionuclides for 

Occupation4 Exposure; 1:mucnt concentrations: Conccntnlions for Rcle~sc 10 Sanitary Seweragc." ll'asliin~fun 
Adttii~iisfrafii~e Code, as amended. 

EPA = US. Environmcnlal Protcclion Agcncy. 

1 x I O 5  
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Table C-9. Numeric Recluirernents of I<elevant Air Regulations. (2 shcets) 

Carbon hlonoxide I 35 m m  for I hour 

DOE Order  on Iladioactive \Vasle nlanagement 
I)OE 0 435.1 (DOE 20011 

9 m n i  for 8 hours 

IO mrcndycar 
20 pCiini's 

Order  on Radiation I'rotection of the I'ublic and the Enviroiinicnl 
DOE Order  5400.5(11)(b) ( W E  1993) 

I IO nircdvear 

Lead 

N:ilioiiaI I'riniary ontl Secondary Ambient Air Quality Standards 
40 CFll SO 

I h i i t s  for Averacc hlarimtrni 

I 1.5 pg/nd (quarterly) I 

Sulfur dioxide 

0.12 ppni for I hour I 0.0s ppm for 8 hours 

Nilrocen I)inxidc I 1 0.053 m m  (annual) 

1 PPm 

National Enii\rion Standards for Eniissimc of Iladionuclidec Otlicr tlian Iladon from 
Dcpartnirnt of Energy Facilities S tandmls  

40 CFIl 61.92 

1 

National Emission Standards for Iladon Eniissions from 
I)cpnrtnient of Energy Facililics Stantlards 

40 CFR 61.192 

20 pcilni's 

Washington St:ile Gcncral Regulations for Air Pollution Sources 
\\'AC 1734RO-40 

Statc uAnil~icnI Air Quality Standards for  Radionuclides" 
\\'AC 17348040 

25 m r e d y r  
75 mrendvr 

\\'ashington State Radiation Protection for Air Emissions 
WAC 246-247-010 
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Tal)le C-9. Numeric Requirements of Relevant Air Regulations. (2 slirets) 

\\‘ashinglon Slale Model  loxirr Conlrol Act 
\VAC 173-340-750 

substances I more than onc patliway 

I x I O ’  
I .o 

Biscd on Columbia River at Pasco having a nican h;irdness of 73 mu1 (DOE, 1988, Sirr Clfara~i‘,ri~iiiif,ff I’lun. DOEIRW-I1 I (A. 
Consultation DrJn. Volunic :!, Page 3.4-16, U.S. Dcpanmcnt of Encrgy, Washington. D.C.. Janiiary). 

40 CFR 50. “h’ational Primary and Secondary Anibicnt Air Quality Standards.” Cm/c of fi*dcra/ Rrpilaliiin.~, as anlcndud. 
40 CFR 61. “National h i s s  on Standards for Hamdous Air Pollutants.” CmleofFriIrral Rc~pdaririirs. as amcndcd. 
40 CFR 6I.92. “Stilndard.” ( in le  o/Fdi*ral Ilrpliluiiatfs. as amended. 
40 CFR 61.102, “Standard.” Cadi* o/Feilrral Rrpds~riniis. as amcndcd. 
DOE Order 5400.5, 1993. Rodiifiiaff l’rorerrion o/ilfe I’ithlir and rlfr ~nt‘iroffnfrni, U.S. Dcpanmcnt of Encrgy. Washington. 

DOE 0 435. I. 20111, Radiau:livr llirsrr hlan.7grnfrnr. US. Dcpanmcnl of Encrgy, Washington. D.C. 
\VAC 173-340-750, “Clcanup Standards to Protccl Air Quality.” I l ‘ as I t i~~~ro~~  Ahritii.Waiive Cor/<: as anicndcd. 
\VAC I73-480. “Utilities and Transportillion Commission,” ll‘a.~hit~gioff Ahinisiraiiw Cmle. as anicndcd. 
\I’AC I73-480-40, “Passengx Charter Carriers.” llhhingio~~ Ahtinislraiiw Cale, as amcndcd. 
WAC 216-24 74140, “Gencr: I Standards,” I~irshingran Ad,rrini.srrarilz Code,, as anmdd.  
DOE = US. Dcpanmcnt of I‘:ncrgy. 

D.C. [Scction II .  ”Rcquircmcnrs for R:rliation Protection o l lhc Public and thc Environmcnr,”(llXb)] 
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Table C-10. Numeric Requirements of Jleleim~t Regulations 
for Concentrations in \\'ask. (10 shccts) 

10 CFIl61.55 (Class C )  
C-14 (activated niclal) 80.0 cilin' 

220.0 ci;m' Ni-63 700.0 Cilm' 
Sr-90 7000.0 Cilm' 7000 Cdm' 
Tc-99 3.0 Cilm' 

0.0s Cdm' cs-137 4600.0 CL'm' 
100 nCilg 

3500 nCi/g Cm-242 20000 nCi/g 

loxicity Cliaracterirlics - TC1.P I.iniilt 
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Cliromium 110131) 

Table C-10. Nunieric Requirements of Nelcvnnt Rcgulations 
for Concentrations in \Vaste. (IO sheets) 

2 I .O mg/l 
I .22 mg/l 
0. I I nigll 
0.60 mrl l  

‘Toxicity Characteristics - TC1.P Liniits 
40 CFK 261.21 (Cont’cl) 

Constituent 
200.0 mgll 

7.5 mgll 

0.5 mv11 
- 

200.0 mgll 
105-90-7 I 100 nidl 

5.0 nidl 
0.13 nis/l 
0.13 nidl 

llClZ.4 lrcalnicnl Slaadards 
40 CFl1268.40 

IlCIlA I‘niversal Treatment Standards 
40 CFR 268.48 

TC1.I’ llrsult I.iniits 
I .  I5 nigll 
5.0 nidl 

0.75 nig/l 
0.025 mdl 
1 1 .O mg/l 

5.7 mgll 
0.14 m d l  
0.20 mgll 

1.6 mg/l 
4.3 nidl 

I 590 mg!kg 
30 niglkg 
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I lexachloroethnne 
n-Butyl alcoliol 
I h z e n c  

Tabli: C-IO. Numeric Requirements of Relevant Regulations 
for Concentrations in \\‘aste. (10 sheets) 

RCRA (Ilniversal Trcatnient Stantlards 
40 CFR 268.48 ICont’d) 

30 m d k s  
2.6 niglkg 

IO mflx  

CAS n 
67-56-1 
75-1 5-0 

108-91-1 

CAS n 
50-29-3 
50-32-8 
51-28-5 
52-85-7 

53-19-0 
53-70-3 
53-96-3 
55-18-5 

56-23-5 
56-38-2 
56-49-5 

56-55-3 
5 7-4 7-6 
57-64-7 
57-74-9 

58-89-9 
58-90-2 
59-50-7 
59-89-2 

60-29-7 
60-57-1 
6241-2 
62-53-3 
62-75-9 
63-25-2 
64-00-6 
67-64-1 
67-66-3 
67-72-1 
7 I -36-3 
71-43-2 

Constituent 1 ‘ICLP I < ~ S I I I I  1,iniits 
hlclhmol a I 0.75 nidi 

~~ 

Carbon d 
Cyclollcx 

p,p’-DDT 

2.4-Diniti 
Fampliur 

0.p’-DDD 
Dihenz(a. 
2-Acetyla 
N-Nitros 
Carbon IC 

I’arathion 
3-Melhyl. 
Denz( a)31 

I’hysostig 
Physostig 
Chlordan 
gamma-E 
2.3.4.6-T. 
p-Chloro. 
N-Nitrost 
Ethyl etht 
Dieldrin 
Phcnaceti 
Aniline 
N-Nitrost 
Carbaryl 
m-Cumer 
Acetone 
Chlorofoi 
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Constituent 
71-55-6 1.1.1-Triclilorocllianc 

Tnbli! C-10. Numeric Requirements of Relevant Regulations 
for Concentrations in  IVaste. (IO sheets) 

I IlCKA llnivcrsal Ircatnienl Standards 

Conccntration Limit 

6 mdkg 
0. I3 niglkg 

72-54-8 

CIiloromc-lhane/Metliyl chloride 

0.18 mg'kg 
0.057 mgkg 
0.057 niglkg 

15 nigkg 

30 nigkg 

65 nigkg 
I5 nigkg 

6 niglkg 

6 niglkg 

30 mgkg 

15 nigkg 
15 mgkg 
6 mgkg 

6 niglkg 
30 niglkg 

7.2 mglkg 
mocthanc 
:hloro-l,2.?-trifluorocthanc a 

)r 
rocyclopentadiene 
llC0llOl 
oropropane 
.hyl ketone ' 
:hloroethane ' 
ethylene ' 
de 
etnchlorocthanc 
lethacrylate 
wonitrobenzene 
.hem 
hthalatc 
11 phthalate 
rcnc 

6 nidkg 
30 niglkg 
0.066 mdkg 
2.4 m@g 
170 niglkg 

18 mgkg 
36 mgkg 
6 mgkg 

6 mgkg 
23 mgkg 

160 mgkg 

4.8 mgkg 
3.4 mgkg 

25 mgkg 

28 mgkg 
5.6 nis/lig 

6 mdks 
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Tahll: C-IO. Numeric Requirements of Relevant Regulations 
for Concentrations in \\‘aste. ( I O  sheets) 

I K K A  Onivcrsal Treatnlcnt Standards I 
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Tabl: C-IO. Numeric Requirements of Relcvant Regulations 
for Concenlrations in \Vaste. (IO shcets) 

HCllA I'nivcrsal lrcalnicl i t  Standards 
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Tabl? C-10. Numeric Requirements of Relevant Regulations 
for Concentrations in Waste. (IO sheets) 

HCRA I.'niversal l'rcafnicnf Sfantlards I 
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Table C-IO. Numeric Jlequirernents of Relevant Regulations 
for Concentrations in Waste. (10 sheets) 

1IC:IIA Iliiivcrral 'lrralmenl Standards 
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Constituent 

oroisopropyl) etlicr 

arb 

fan 

7.8-llcptachloiodibcnzofliiran ( 1,2.3,4.7,8,9-1 IpCDF) 

.b 
7.8-1 lcptaclilorodihciizofliiran ( I  ,2,3.4,6.7,8-1 IpCDF) 

banwtcs (total) 
(A11 Ilcxaclilorodibmzo-p-dioxins) 
(All llexachlorodibcnzofurans) 
(All Pcntaclilorodihcnzo-p-dioxins) 
:A11 Pcntachlorodibcnzofiirans) 
All Terrachlorodihciizo-p-dioxins) 

411 Tctrachlorodibenzofiir~iis) 

Coiicentratieii Liniit 

7.2 nigkg 

I .4 nigkg 

I .4 nigkg 

0.0025 m@g 
I .4 nigkg 

0.0025 ni@g 

28 ni@g 

0.001 mgkg 

0.001 nig/kg 

0.001 mg&g 

0.001 nig/kg 

0.001 nig/kg 

0.001 nig/kg 
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Constituent a 

iroplicnol 

:lilorophcnol 

(Silvex) 

ihlorophenol 

rent 

lorobenzcnc ' 
loroetliane 

menc 

irobcnzcnc 

Table C-10. Nurneric Requirements oTReIevant Regulntions 
for Coneentrations in Waste. (IO sheets) 

TCI.1' Ilcsult I h t t i t  

100 nigA 

2 mgll 

1 nigll 

IO nidl 
200 nidi 
400 mgll 

2 mgll 

200 mdl 
7.5 mgll 

0.5 nigll 

200 mgll 
IO0 nigll 

5 nidl 
0.13 mdl 

Sum of ri-, 0-, and p- Cresol 

- 
0. I 3  nidi 

I 0.7 mgll 

200 mdl 
'Organic compounds whosc w p r  was dctccwd in more than 100 indcpcndcnt samples from tank waftc or who have been dctcctcd 

more than 20 times in the solid or liquid phase. as enlcrcd into the TWINS database. Data taken frohi Table D. I of 
Wicnicrs et at. 1998. 

I 0  CFR 6 I .55. "Waslc Classi ication," Corlc of F i ~ d m d  Rcgulurions, as amcndcd. 
40 CFR 26 I .24. '"Tooxicily Chirac~cris~ie." Cotlc o/Fclcral Rcpi1dioir.v. as amcndcd. 
40 CFR 268.41). "Applicabilily olTrcatmenl Srandards," Cmlr o/~cdwal Rcp1orim.v. as atncndcd. 
40 CFR 268.48. "Universal Tmmncnl Standdrds." Cmle o/Fcdi~ral Rcgrrluriorrs, as amcndcd. 
Rc.sortrcr Conscn~arinir and RLTO)TI~ Arr 61976.42 USC 6901 et scq. Onlinc at 

\VAC 173-303-030, "Dangcrws Waste Chxactcristics," Il'ashirrgrorr Adiirirtisrrarive Cmfc. as amcndcd. 
Wicmers ct 81. 1398. K.D. Wicmcrs. M E .  Lerchcn. M. hlillcr. and K. Meicr. 19% Rcprlirroory Dam Qualiry Objccriws Siipprirriii(: 

ht tp : / lwww4. la~v .comcl l .ed i~usc~~tml lus~~~ l4~ch82 .h1n i l .  

Torik Il'asrc Rcrircdiarion Syncni Privarixrion Projccr. PNNLIZ040. Rev. 0, Pacific Northwest National Laboratory. 
Richland. \Vashington. 

CAS =Cheniical Abstract Service. 
RCRA = Rcsorrrce Coriscnwriorr ond Recover A N  o/1976. 
TCLP =Toxicity Charactcristie Leaching Froccdure. 
TWINS =Tank \Vasle Inlormation Ncluork System. 
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Priority Conlaniinant 

Tnhlc- C-l 1. R’unieric Requirements for Terrestrial Ecological 
Evaluation Procedure. (2 slieets) 

Soil Conccntmtion (nig/!q) 
Ilnrrstricted lnduslrial or 

I:1ntl use cninnirrrial site 

Aldicarb/aldicarb sulfone (total) 
Aldrin 
Benzene hexachloride (including 
lindane) 
Carbofuran 
Chlordane 
Cblorpyrifos/chlo~yrifo~ -methyl 
(total) 
DDT/DDD/DDE (total) 
Dieldrin 
Endosulfan 

c-33 

See noted See note d 
0.17 mgkg 0. I7 mgkg 
10 mgkg IO nigAg 

See noted See note d 

I m g k s  7 mgkg 
See noted See noted 

I mdks 1 mgAg 
0.17 mgkg 0. I7 nigkg 
See note d See note d 
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I ~ e p t a c ~ i ~ o r ~ i e p t a c ~ i ~ o r  cpxxide (totat) I 0.G nignig 

Tabk C-11. Xunicric I<cquircments for Tcrrcstrial Ecological 
Evaluation Procedure. (2 shcets) 

0.G nigkg 

Table 749-2 
Priority Contaniinants or Ecological Coticcrtr for Sites tlral Qualiry 
for the Siniptified 1’crrcrtrial Ecolnpical Evaluation I’roccdure. 

Soil Concentration (nigllig) 

I’csticides (Cont’d) 
Fndrin I 0.4 mckc I 0.4 nicnir 

I lexachlorobcnzene 
Paratliion/nicthyl paratliitm (total) 
Pentacliloroplienol 

31 nignig 31 nigkg 
See notc d See note d 
I I nignig I 1  mgkg 

Other  Clilorinated OrCatiies 
Clilorinatcd dibenzofurans (total) 3E-06 nigkg 
Dioxins (total) 5E-06 mgkg 

I lcxachloropliene See note i t  
PCU tiiixtures (total) 2 nigkg 
I’entaclilorobenzcnc 168 mdkg 

Acenaplitliene See note d 
Bcnzo(a)pyene 30 nignig 
Uis (2-etliylhexyl) phtlia1:ite See note d 
Di-n-butyl phthalate 200 nidkg 

Gasoline Kangc Organics 200 mdkg 

Otlicr Konclilorinatccl Organics 

I’elroleitnt 

Diesel Range Organics 460 nigkg 

‘Tnxanhenc I See note d I See noted 

3E-OG mgkg 

SLOG nigkg 
See note d 

2 nigkg 
See notc tl 

See note d 
300 nig/kg 
See note d 
See note d 

12,000 mgkg except that tlie 
eoncentration sliall not cxcecd 
residual saturation at tlie soil 
surface. 
15.000 mgkg except that tlie 
concentration sliall not exceed 
residual saturation at tlie soil 
surface. 

‘Caution on misusing these chemical concentration numbers. These values have been developed for use at sites where a 
site-specific terrestrial ecological evaIu3tion is not required. They are not intended to be protective of terrestrial ecological 
receptors at cvcry site. Exi:ecdanccs of the values in this table do not neceswrily trigger requirements for cleanup action undcr 
this chapter. The table is not intendcd for purposes such as evalua~ing sludges or wastes. 
This list docs not imply that wmpling must be conducted for each ofthcsc chemicals at every site. Sampling should be 
conducted for those chemicals that might be present based on available information, such as current and past uses ofchemicals 
at the site. 
Applies to any site that dotsnot meet the definition of industrial or commercial. 
For arsenic, use the valenci: state most likely to be appropriate for site conditions, unless laboratory information is available. 
Where soil conditions alteinate between saturated, anaerobic and unsaturated. aerobic states. resulting in the altemiling 
prescnce ofarsenic 111 and arxnic V, the a rmic  111 concentrations shall apply. 
Safe concentration has not yet been est;iblished. See WAC 173-340-7192 (2)(c), “Contaminants Analysis,” 
ll’usliiiigmi A ~ l i ~ ~ I i ~ i . ~ ~ r u f i v i  Code, as amended. 
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