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To establish a radiation safety assessment technology for the licensing of
low level radioactive waste final disposal site

Hsin-Fa Fang
Abstract

The people in Taiwan are very concerned with the problem of
low-level radioactive waste final disposal. To solve the problem is
one of the important goals of Taiwan government. Fuel cycle and
material administration (FCMA) has to review and approve the
application for construction license of final disposal facilities. The
purpose of this project is to establish the radiation safety assessment
technology to support the FCMA on the licensing of low-level
radioactive waste final disposal site. The development of the
technology must be based on science and be verified such that
review results by FCMA are accountable to the public and the
license applicant. The work of this project is divided into two stages.
In first stage, we will establish an approved technology, which is
suitable to the FCMA review work. In second stage, we will use the
technology to evaluate the cases assigned by FCMA. A training
course will be held for FCMA staffs that may help them to use the
technology in the review work. This is a report for the work of the

first stage.

Key words: Low-level radioactive waste, final disposal, and safety

assessment
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PRESTO-EPA-CPG/POP

PRESTO - EPA - CPG/POP

Version 4.2 for Windows 95

From the FILE Menu:
+ Select NEW 1o create an input file

+ Select OPEN to modify an existing file

| 2005/5/15 [ T4 07.58

@ 3-1 PRESTO & » % o

- BARig 6 T T ERE R RSB B R S kgt
WG o — ALE 41 (T AELF| File PAF ARG AltdEL R Féto L
BAE R E AR (New) o & B 5% (Open) i ¢ 58 New [
Ao R € D RACR] 3-2 F % 0 ¥ EH CPG & POP i éfﬂﬁigjxﬁ;ocp(}
Bah o B M AR IR g st A L POP & 5 5 - A R it
Bocfs o drk ERBEER M E N RAB33Fe - EFTHAY

i1 *.cpg 5 CPG & 4% » *pop & POP ¥ & 4% -
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Scenario of Interest

Please select the scenario of interest:

@ {ndividusl [CPGE
The Individual scenario determines the
marirnum individusl dose and risks.

£ Populatior (POP)
The Population scenaria determines the
health and genstic effects ta ansite,
lacal, and regional basin population

groups.
Cancel

[Status | 2005/6/9 | £ 0450

x eEsE

. samplecpg? cpg
| saraplecpaziehinese cpg

I
i

AR

L =
]

_'I

FEIFAER(D) [Taprt Files (*epe; * pop)

All Fles (£%)

| 2005/5/15 | "F4F 08.00

B 3-3 PRESTO ™ fx 4% % # CPG/POP % &

PRESTO@?]»4 RIS T A G 6 BeE s - i EE
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Site ~ Basement ~ Source % Results o iZd"iF #H ¥ 1U3E & * -‘ﬂk PR 8L 2

fEfry sk N Brrd g Sl - e g IR Tilte» ¥ J‘zﬁi%]»

[ 2005/5415 [T ta0i
CHp @l M—5p L m B T a0l

] 3-4 PRESTO E 4 Title #i » % o
i 4% Control #4 » % & 4c§] 3-5 7%  Control {4 ¥ c i
ELREBgA Rl s RO EEk U Rtk E B R
S E I B AU 2w e B BORAER R & peniE
BERY chafe, BRAPFIRET A2y - Efokis- B 5o ¥4
- BN OER R ER AR 36T 0 VEHE L E S

AL AT PR EE
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Ele View CGrph Window Help

C:AProgram Files\Prestod2\samplepop.pop

Basement |  Souce |  Resulls

Humber of Years to Simulate: [T0000
Nurbier of Years of Active Leachate Collection: [0
Humbe: of Years of Restited Land Use alter Site Clasue: [0
Number of Years before \Waste Containers begin Fafing: [0
Number of Years to Complete Wasts Container Failwe: [0
Nurnber of ears of Agricultural Application: |0

Leaching Optior: | Chemical Exchange -

Annual Summary Trench Cap Failure:

Fistear [0 Fist¥ear[T  Fraction[00
Last Year: [10000 Last'Year[T0000 Fraction 30
Increnient: 1000

[ Status | 2005/5/15 | T 0802

File ¥iew Groph Window Help

C:A\Program Files\Prestod 2\samplepop2.pop

Control Site | Basemert | Souwe Results

Murnber of Years to Simulate: 10000
Numbes of Years of Active Leachate Collection: |1

Mumber of Years of Restricted Land Lse after Site Closure: |0
Number of Years before Waste Containers begin Failing: [0
Mumber of Years to Complete Waste Container Failure: |0
Murnber of Years of Agricultural Applicatior: 10

Leaching Optian: | Chemical Exchangs -

Arnual Summarn Trench Cap Fallure
FistVear: [0 Fistvea:[1  Factonf00
Last Year h_DD-DD_ Last ear !TD-D-D-D_‘ Fraction: rD_D_
Increment (1000

| Status | 2005/6/9 | EF 06

] 3-6 PRESTO ¥ # Control- Leaching Option ﬁi%] >34 m

Site wﬁfimﬁpﬁﬂéiﬁuﬁﬂv—ﬁ“‘?&%% S HE A

17



( Characteristics ) ~ #* 3= ¥? & 4= ( Plants &Animal ) ~ 4 # 3P~ ( Human
Uptake )~ % Z &2 c 3 = (Cover & Waste ) ~ =% 7 27 -k %8 ( Vert. Zone

Aquiler) ~ = % (Atmosphere) % o I’-ﬁs?l & & 4c@ 3-7~8 3-12 #7

Input File 1 ;lgl El

Title Contral

B azement Source I Results I

Taotal Annual Precipitation: Rainfall Factor:

Annual Flavs B ate af Strean: Sail-Eradibility Factar:

Diztance from Site to Local Pop: Crop Management Factor;

Digtance between Well & Stream: Erogion Contral Practices Factar:
Sediment Delven Batio;

Slope Steepnesz-Length Factor:

Fraction of Residual 5 aturation:

Fraction af Tatal Annwal Precipitation for Infiltration Calculation:
Top Soil Laver Precipitation Bun-off Fraction:

Battorm Soil Laver Precipitation B un-off Fraction:

Active Depth of Sall in Surface-Contaminated B egion;:

Wwfidth af the contaminated zite meazured perpendicular to groundwater flow;

Length of contaminated site parallel to groundwater flow:
. Characteristics l Plant & Animal l Human Uptake J
Cover & 'Waste 1 Yert, Sone & Aquifer L Atrmozphere J

®] 3-7 PRESTO :i% # Site- Chacteristics 35%1 »~F
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Input File 1 o ;|g|5|
Title Control Site B azement Source I Reszults
Agricultural Productivity wﬂ%ﬁ"ﬁtﬂsﬂﬂginn Egrlﬂggilgigﬁéﬁrigﬂun
Pazture Grasz: Drairy Cowe: FPasture Grazz:
Other Yeq.: Drairy Goats: Stored Feed:
Exposure Time in Beef Cattle; . Leafy Weq. [Ind.];
Contaminated Air Feed Consumption Produce [Ind.]:
Pazture Grasz: Drairy Goats: I_ Leafy Weq. [Pop.]:

Crops; Beef Cattle: I Produce [Fop.]:

Tranzport Time fram Animal Feed ta Local Population: I

Tranzport Time from Animal Feed to Hurman Receptor;
Time fram Animal Slaughter ta Human Consumphion: Irigation R ate:
‘Weathering Remaval Decay Canstant: I Fraction of Precip. that Infiltrates:

C-14 Fractional Equil. B atic: Fraction of 'ear that Crops are |migated:

Abzolute Hurniditw: Fraction of ear Animals Graze on Fasture Grazs
RBaat Depthjl Fraction of &nimal's Daily Feed that iz Fresh Grass:l

i Characteriztics J. iPlant & Animak l Human Uptake J J

L Covver & 'Waste l Yert, Zone & Agquifer l Atmozphere

B] 3-8 PRESTO :% # Site- Plant & Animal ﬁ%l r~F

Input File 1 ;IEI EI

Title I Cantral Site | B asement Source I Results

Human Uptake of Leaty Wegetables: I Human Uptake of Meat; I
Hurnan ptake of Produce: I Hurnan Uptake af Figh: I
Hurnan Uptake of Cow bilk: I Human U ptake of Soil I—
Hurnan Uptake af Goat Milk:l Hurnan Inhalation Fate: I—
Human Uptake of Drinking ' ater: I— Onzite Populatiorn: I—
Offzite Population; I
Fraction of Drinking ' ater Supplied fram el I
Fraction of Drinking *ater Supplied from Stream: I
Fraction of lmgation ' ater Supplied from el I
Fraction of lrmgation % ater Supplied from Stream: I

Fraction of Animal Drinking ' ater Supplied from YWWell: I
Fraction of Animal Drinking W ater Supplied from Strean: I

i Characteristics l Plant & &nimal L Human Uptake: l

L Cover & "Waste L Wert, Zone & Aquifer L Atmozphere J

B 3-9 PRESTO % # Site-Human Uptake ﬁ%l ]
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Input File 1 ;lgl EI

Title I Cantral Site | Bazement I Saource I R ezultz I
Thickness Dengity Porosity Permeability |
Cover: | | | |
Waste: | | | |
Average Ayg Slope  Pelicular Girawity
Slope Length  water Deficit %/ ater Deficit
Ciover: I I I I
Component of Porozity E guivalent pward
Pellicular ' ater Grawviby ' ater Driffugivity Hydraulic Conductiviby
I:::uver:l I | |
Absortbing Activated Solidified
Waste b etals W aste
Releaze Frachon: I I I
Wt azte:
Caontainenzed Frachon: I

.__Cover & Waste: l Yert, Zone & Agquifer l Atmosphers J
Characterizstics l Plant % Animal l Hurman Uptake J

®B] 3-10 PRESTO :% # Site- Cover & Waste @?J r~F

Input File 1 ;IEI EI

Title I Cortral Site | B azement I Source I Results I

Yertical Zone Aqguifer

Thickness:

Parozity:

Drenzity:

Permeability:
Fraction of Water 5 aturation:

Groundwater Yelociby:

Dizperzion Angle:

Allony Aquifer to Stream Flow:

i Cover & 'Waste Li‘hf'ert. Zone & Auuifell Atmosphere J
L Characternzstics Flant  Animal L Hurman Uptake J

@] 3-11 PRESTO % # Site- Vert. Zone & Aquifer 35%1 =]
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Input File 1 ;IEI 5'

Title Contral Site | B asement I Source I Fiesults I

Site Erwiru:unmentl IJzer Defined j
Deposition Welociky

Gravitational Settling Yelocity
Onzite Dugt Loading from kechanical Disturbance

Fraction of Time the 'ind Blows in Direction of Interest

il

Annual dverage Windzpeed in Direction of [nterest

Resuzpenzion Equation Parameter #1 |

+H+
[

B3
Stability Categaory Indicator| D -

Pazguill-Gifford Atmosphernic Stability Clazs Formation

Height of the |nwergion Laper
Hozker's Roughness Farameter
Atrmosphenic Tranzport Parameter

|]]1

Cover & "W aste l Yert, Zone & Aguifer l Atmozohere: l

L Characteriztics L Plant & Anirnal l Human Uptake J

B 3-12 PRESTO :iE # Site- Atmosphere ﬁ%l r~F

A

Basement 1 T i & ﬁis?l MENG BEER T ERNENF F ESAE

ip B Rl 0 4o 3-13 21 o

-
1

Y

£ Source M T LEEr NI RBRFE S HT AT A
<~ # ¥4/ % (Nuclide List) ~ #2~ (Uptake ) - f?iﬁ%] ( Transport ) ~
7# ¥ (Inventory) ~ i % > s & %]+ (HECF) ¥ - HECF #%£ 1 7]
X 5 ow R 4% ~ (Ingestion )~ *% » (Inhalation )~ 7 /% (Immersion )
% 5 4% (Surface) - % i\?éi%l % & 4oB) 3-14~ 8] 3-18-4 #771 o & #EIE

R AEAT P LR SR

21



Input File 1
Tile | Control Site

=100

| Source I Results I

Rin-222 Emanation Fraction for Contaminated Soil I—
Depth of Bazement below Surface: I—
Thickness of Concrete Floor in the Basement: I—
Puorozity of Concrete Floor: I—

Length of Bazement Perimeter: I—

Megative Indoor House Preszure:; I—

Perimeter Shrinkage Crack ‘width: I—

Basement Ventilation R ate: I—

Area of Basement Floor: I—

Bazement Occupancy Frachion: I—

COutdaar, Ongite Occupancy Fraction: I—

®B] 3-13 PRESTO :% #% Basement ﬁ%l r~F

Input File 1 ;IEI ﬂ

Title I Control I Site I B aseme . Source | Results I

NHumber of nuclides zelected: 3
[Uze the mouze or presz the space bar to zelect nuchides.]

AC-223 AC-224  AC-225  AC-226 (AC-227  ACZ228  AG-102  AG103  AG-104 .-’-'-.E-'IEI#Pﬂ

AG105  AG-10E  AG-10BM AG-102  AG-108W AGI09 AG-TT0  AG-T10W AG-T11 AG-112
AG115 AL-Z6 aAL-28  AM-237 AM-238 AM-233 AM-240  AM-Z41 0 AM-242 | AM-2421
AM-243  AM-244  AM-Z244k AM-245  AM-246 AM-246k AR-3F 0 AR-33 AR-41 | AS-R3
ASFO ASF1 AS-F2 ARSI (ASSY4 ASSTE ALY AL AT-207 AT-211
AT-215  AT-216 AT-217  AT-218  AU-193  AU134  AU-T95  AU-135W AU-133 | AL-135t
AU-T33 AU-200  AL-200m AU-201  BA-126 BA123  BA13 BA-13IM BA-133 | BA-133H
BA-135M BA137M BA133  BA-140  BA41 BA-142 BE-10  BE-TF Bl-200  Bl-20
BlI-202 |BI-203 BI-205 | BI-208 | BI-207 BI-210 BI-210M BI-211  BI-A12  BI-213
Bl-214 EBK-245 BK-246 BE-247 BE-243 BE-250 ER-74 BR-F4M BR-Y5 BR-76
BR-77 EBR-30 BR-30M BR-32 BR-83 | BR84 CMN C14 Ca-41 Ch-45
C4-47  |Ca43  CD-104 | CDA07 CD-109 CD-113  CD-113k CDA115  CD-115k CDA17
CO-117w CE-134  CE135 | CE-137 | CE-137M CE-133  CE-141  CE-143  CE-144 | CF-244
CF-246 CF-243 CF-243 CF-250 CF-251 CF-252 CF-253 CF-254 CL-36 | CL-38
CL-33  CM-235 CM-240 CM-241  CM-242  CM-243 CM-244  CM-245  CM-246 EM-E#?LI

.__Muclide List l I1ptake L Tranzport l | nventony L HECF

®] 3-14 PRESTO :% # Source- Nuclide List ﬁ%l r~F
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=101 x|

Rezultz I

Input File 1

Title Cantral I Site B azement Source

Soil-to-Plant Transfer Factor

Hetention Fraction
Grain Cow Milk Goat Milk Beef Fizh

Huclide Air  lmrigation  Yeq.
ALC-228
Ab-241
Bl-214

HECF

Muclide List l iUptake L Tranzport _L Iventony _l‘

@] 3-15 PRESTO :¥ # Source- Uptake ﬁi%] >34 m

Input File 1 0] x|
Title I Control I Site I Baszement Source | Resulks I
Vertical )
Decay Surface  Waste Zone Aquifer
Muclide Constant Solubility Kd Kd Kd Kd
AC-228
Ab-241
BI-214

Muclide List | Uptake | fitansoort. || lnwentary | HECF

] 3-16 PRESTO :¥ # Source-Transport ﬁi%] >34 m
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Input File 1 = ;lgl El

Title Control Site Bazement Source I Fesults I

Units: * Bq  Ci

Abzorbing Wazte Solidified Waste Activated Metals Convy.
Muclide Layer1 Laper2 Layer1l Layer?Z Layer1l Layer?2 Factor
ALC-228
Abd-241
Bl-214

Muclide List _L Uptake _I‘ Tranzport J_ iInventors L HECF

] 3-17 PRESTO :% # Source- Inventory ﬁi%J =]

Input File 1 _|- _|E| El
Title I Cantral I Site I Bazement Source | Rezultz I

Muclide Mo, | Inc. | Genetic

ALC-228 A13E-11 541E-11 0.00E+00

Al-241 201E-09 281E-09 0.00E+00

Bl-214 QO0E+00 | 0Q.00E+00 © 0.00E+00

T OB | UOREE | uonsabin

ERI=TVE

i Muchde Lizt |Jptake Transport |Fveentony HECEF:

] 3-18-1 PRESTO :% # Source- HECF-Ingestion ﬁi%] >34 m
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Input File 1 ;lgl EI

Title Cantral I Site I Bazement Source | Rezultz I

Muclide Mo, | Inc. | Genetic

ALC-228 1.33E-09 | 1.41E-03  0.00E+00
&k-241 9.04E-07 | 958E-0F | 0.00E+00
Bl-214 0.00E+00  0.00E+00 | 0.00E+00

T voElemn |

SIE[NG

|

L MHuclide List Iptake Tranzport | e eribony HECF

®] 3-18-2 PRESTO :% # Source- HECF-Inhalation ﬁi%] »>F o
Tnput File 1 =10 x|

Title I Contral I Site I B azement Source Fesults I

A

Muclide bar, | Inc. | Genetic

AC-228 2 45E-15 3E1E-15 | 0.00E+00
Abd-241 33317 5.00E-17 | 0.00E+00
EBl-214 3.98E-15 5.85E-15 | 0.00E+00

[ UOREELUT | uonsan

Muclde List |lptake Tranzpart |nventony

B) 3-19-3 PRESTO :% # Source- HECF-Immersion ﬁi%J »~F
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Input File 1 ;lgl EI

Title I Cantral I Site I B azement Sounce | Rezults I

r

MNuclide Muart, | Inc. | Genetic

&C-228 2E64E-15 388E-15 | 0.00E+00
A -241 1.53E17 2.3BE-17 | 0.00E+00
Bl-214 4.37E-15 641E-15 | 0.00E+00

[ UOETEWI [ UOMeeq | uonsab

MHuclide List |1ptake Tranzpart | vemtar HECFE

®] 3-18-4 PRESTO :% # Source- HECF-Surface ﬁi%J »~F

W PRSI A VR % 0 k2 P L T File P & 0

—\\

Process s\ 3% A Ctrl 428 3% R4&r ¥ o BJ2:H {4 > T ¥ % # Results %

Mo H T AR NIRRT A S~ 4 & 2% (Infiltration) ~

7~

-

4242+ 8 (Initial Calculation ) ~ + % #& 1+ ( Daughter Correction) ~

# %2 (Annual Summary ) ~ 3k % 3% (Total Risk Summary) % i

B »cfls (Health Effects) % » % & 4@ 3-19 - PRESTO “7 @ % % » ¥
&

Jugﬁ@pﬂﬁ]»;ﬁ— Az Er 1 g\lﬁij’xjﬁi%]» 25 e 4 de@ 3-20
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I pop 100 Jpop

Cantral I Site I B azement Source
Units: * Bq = Ci
FEEEEEXEEETEXCUMOLATIVE ANNUAL VALUES (M) FOR TEAR 1 *****frxrtxxs -

PRECIP EVAT EUHNOFF INFIL
1.11E+00 S.72E-01 L.EEE-DE 1.51E-01
PELLICULAER GRAVITY SHO
DEFICIT DEFICIT

L. Z8E-04 1.00E+00 0. 00E+00

CHANGE OF TOTAL ANMNUAL INFILTRATION = 1.51E-01

FEREXEXELTLETESCOMULATIVE ANNUAL WALUES (M) FOR TEAR z *F*F+&+&ststss

Kl »

S I riikial D' aughter 1 Annual 1 Tatal Rigk 1
e L L e . Calculations Comection Summarnies Summary Health EHECtS,

B 3-19 PRESTO 2% A4 & w

PRESTO-EPA-CPG/POF

i Hindow  Help
Hew. — Cthll .
Open.  CukO C:\Program Files\Presiod2isamplepop2.pop

Closs Cte W Control Site Basement Source Fesults

Units: & Bq Coc

Save  Cths
Save fs...
CEss. CtrhR. HEALTH EFFECTS RESULTING FROM RESIDUAL

Input & Results PADIOACTIVITY RELEASED IN 10000 TEARS
i {WITH DAUGHTER NUCLIDE IN-GROWTH EFFECTE)

 Toput NUCLIDE  RESIDUAL HEALTH

m Al ACTIVITY — CONVERSION  EFFECTS
L W/ DNIE FACTOR W/ DNIE
Lnfiltration TH-230  1.2786E+1l1  1.0000E-12  1.2786E-01
Huclide Travel Time U-z34 3.5891E+10 1.0000E-12 3.5831E-0Z
Daughter Correction Factor U-z38 4.7947E+03  1.0000E-1Z 4. 7847E-03
sl Summeries
Total Risk Summary SUMMARY TAELE FOR YEAR 10000
Health Efferts

i Im |

Trial Daughier Bl TRl | {
Infitrstion | ooy iations | Comection | Summaries Summary | HFalthElfect

| Status

@ 3-20 PRESTO ﬁi%]» g er g S oG
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PRESTO-EPA-CPG/POP ¥ 11 % % 5% 7 %%z (Fetal Cancer Risks)
2 H 7k % (Genetic Risk ) se3tt #[B] » j€_Graph P 4T ZLiE ¥ o
4B 3-21 9701 0 BEE (S € IR Ac ) 3-22 F o 0 F iR 1148 B (Nuclide
Graph) % =R %2 /= W B (Pathway Graph) = fE:E# - £ > 2
¥ Nuclide Graph M %% > r# d 4o @] 3-23 vt @] o 2-iE Pathway

Graph » ¥ 4o @] 3-24 Gt i) o

I Basement Source

Units: * Bq " Ci

TOTAL GEMNETIC EFFECTZ RESULTING FROM RESIDUAL RADIOACTIVITY ATER DE
TOTAL GEMNETIC EFFECTZ FROM LOCAL POPULATION OWER 10000 YEARS AFTER

GRAND TOTAL GENETIC EFFECTS RESULTING FROM THE DISPOSAL SITE AFTER

TOTAL CANCER INCIDENCE RESULTING FROM RESIDUAL DADIOACTIVITY ATER L
TOTAL CANCER INCIDENCE FROM LOCAL POPULATION OVER 10000 YEARS AFTEE

GRAND TOTAL CANCER INCIDEMNCE RESULTING FROM THE DIZSPOSAL SITE AFTER

4]

L Initial I Daughter Annual Total Risk |
Uit Calculations Carrection Summaries Surnmar (ikealln [ty

[Status | 20057679 [FF1z08

amaaﬂ | & ™ 5 © ”|J|.PRESTO—EPA-CPG."POP BEPRESTO do; - Mierosatt .. | p DT T 1200

B 3-21 PRESTO v B:EHL &S o
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Collective Fatal Cancer Risks - C-AProgram Files\Presiod2\samplepop2. pop
‘Chert
Pathways k Nuclides | Nuglide Graph i Pathway Graph

Select which pathways to graph: 7 Ingsstion ¥ Ground Suflace
S ) W Inhalation ™ Airimmeision [ Total Risk

Select which nuclides to graph: ¥ Total Rick Al Claar Al

[Combination of all pathways)
¥ TH-230

VU234

¥ U2

| Status

i PRESTO-EPA-CPG/POP

Fathwiays & Nuclides ‘Nuclide Graph Pathway Graph

FATAL CANCER RISKS BY NUCLIDE
(Combination of All Pathways)

FATAL CANCER RISKS
(DEATHS { YEAR)

| |

u-234 U-238
NUCLIDES

| Status | 2005/515 | FF 0848

] 3-23 PRESTO ik 7 481* #eh 4 % o
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PRESTO-EPA-CPG/POP -2 x|

Pathways & Nuclides T MNuclide Graph

FATAL CANCER RISKS BY PATHWAY
{Combination of All Nuclides)

= ML

FATAL CANCER RI
{DEATHS ! YEAI

Ingesticn _
Inhalaticn i

Air Immersicn
Gmund Surface

PATHWAYS

[Status | 20057679 [FF1z24
|| & @ 9 © || @PRESTO-EPA-CPGROP | BFJPRESTO doc - Microsott . | PO T 122

Bl 3-24 PRESTO B i /5t b % % &

A & FFuEad PRESTO A4 P2 B2 E BV G % 4ok
PoaAE Y o R PRGN IALFL B H gk FIR
T F4E o 7 0 A1* Arcobat 0 3t S| Er o ZRig & PDF 4% 0 £ < H

—

e = :*Jf;;;\écu—f
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ERH 9

EERH 10

ERA 11

1. Assessment
contest

2. Deseribe —
system
3. Develop e
and justify
seenarios
4. Formulate and =
implement
models
———
10, Review and

| modifiestion

w 16, Interpret vesulis
against
ansessment

’ 7.Compare

critoria

-A/mp-.m}) <
S

£ Adequate
safety case

¥ o
.

f 1-2ISAM A} 7% LLW & 4374 a4 8 &) #2 &, ( Example Code)

Near field Geosphere Biosphere System level
BARRIER DRAF GENII AMBER.
DUST FEMWATER RESRAD  PRESTO-EPA-CPG
HELP GRDFLX TAME GIM-1
SOURCEland MIGRAD GOLDSIM
SOURCE2
UNSAT-H  MODFLOW-96
PORFLO
TOUGH2
VAM2D

P s L

2 P

3. GTEA N -NEA FfEV13 WA R 2kl
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e

e

o FHRBERT (S R S o (B3 BIEPA
AL T SRS P AN e R P

( Naturally occurring or Accelerator produced
Radioactive Material » NARM ) ~ 1&[& & (5%}
o BRENIPVERERITFHEASE - T RE RS va
FHEPIET ( Technologically Eenhanced Naturally
Occurring Radioactive Materials » TENORM ) fi*J
Y]~ B35 TENORM G P2p0 -+ By [pl TR fil
JELER

PRESTO A=V

Code Purpoze

PRESTO-EPA-POP | Estimsater cusmalative powslation health affacts to local and
regional basin populations from Land disposal of LLW by shallow
methods; long-term: analyses are modsled (ganevally 10,000

years)

PRESTO-EPA-DEEP | Estimsates cumwlative popslation health =ffects to local and
regicnal basin populations from Lland disposal of LLW by deep
methods

PRESTO-EPA-CPG | E:tinrates maxinmm annual whale-body dose to 2 exitical
pepulation group fom land dispesal of LLW by shallow or desp
methods:

: dose m masim yesr is deternzined.

PRESTO-EPA-BRC Eztimates cumulative popalation health ffscts to local and
regional basin pepulations from less restrictive dispozal of below
regulatory concern (BRC) wastes by sanitary land#l] and
incmeration metheds.

PATHRAEEPA Estimates anmual whole-body doses te a eritical population group
from less restrictive disposal of BRC wastes by samitary landfill
and meinaration: 5

PRESTO-EPA- Estimates maximum doses, risks, and cunlative population

CPGPOP Lealth effects fom LIW d.lsposal sifes, coniaminated soul sites,
land application sites, or emerzency response sites.

L
. III HH\B“[I%U%‘ /J*_JL[HJ ?{'%}H@Iﬂ;ﬁ»rﬁn
EH* IE‘[FU

(http /IWWWwW. epa gov/radlatlon/assessment/pr
esto.html ) :
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FERYH, 21

FERYH, 22

FERYH, 23

2-1 % B4 B PRESTO il # X A X HTF#&

FILE SIZE DESCRIPTION
PRESTO-EPA-CPG/POP Operating System
prestovd 2 mexe 13.5MB
Version 4.2, setup package
PRESTO-EPA-CPGIPOP Operating System
402-r-00-007 pdf 647Kb ) B
Version 4.2, users's guide, main text
PRESTCO-EPA-CPG/POP Operating System
402-r-00-007_app pdf 647Kb i )
Version 4.2, users's guide, appendices
decom%8.exe 1.17MB Microsoft patches for Windows 95 and 98
i ZEANiE Microsoft data access components 2.5 setup
C_typ.exe i
software for Windows 95 and 98 patches
ad Soia PRESTO-EPA-CPG-POP Operation System
e : installation instructions

AR TR 2Tk
- ;\: %

& A Windowst » 4r% ¥ Window 95 & Window 98 &

Y

IBMﬁ'}“

u’@

T

5
\([ ’

< CPU! 't Pentiuma®!"| F ;
% RAM 16MB/I'] -
p‘ B 10MB) F o

42



JERYH, 24

ERYH, 25

FEEYH, 26

PRESTO-EPA-CPGITOP

Ste | Bosemen | Sowce | Rets

Nuberof Vo to S [10000
Nberof Yo of Actve Leschal Colecio [0
Nonber of ears of Resticted Land Use e S Conas [§

 lehCofae
FeaYes [T Fochon 00
Lot oufiO00 Fiachon 00

tive Fatal Cancer C AProgram Files\Prestod Z\samplepop pop. =101 x|
Pathways & Nuclid L Nuclide Graph I Patfiwiay Graph

Select which pathways to graph: [¥ Ingeston ¥ Ground Suface

[Combination of all nuckides) I Inhalation [ Aillmmersion [V Total Risk

Select which nucides to giaph: [# Towlfisk AL | Cleattl |
]

[Combination of all pathways|
v u-233

¥ U-234

¥ TH-230

FATAL CANCER RISKS BY NUCLIDE
(Combination of All Pathways)

25805

20E05

15605

1.0E05
5.0E-06

FATAL CANCER RISKS
(DEATHS ! YEAR)

U-238 U-234 TH-230

NUCLIDES
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ERYH, 27

FERYH, 28

FERYH, 29

ctive Fatal Cancer Risks -

C:\Program Files\Prestod2isamp

Paihwiays & Nuciides

I fiuciide Graph |

FATAL CANCER RISKS BY PATHWAY
{Combination of All Nuclides)

L
B2 2005 _—
gg 10805 j
Sfocco WL
£ £ g £ £ 2
]
PATHWAYS

<= | J

ERRAE S i
Print View Graph

et L AT

— Input&Results

Print

Input

Infiltration

Initial Calculation

| Results

Daughter Crrection

Annual Summaries

et L AT
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Total Risk Summary
Health Effects




YA 30

% Infiltration ‘

Initial Calculation

% Daughter Correction ‘

View

Annual Summaries

% Total Risk Summary‘

Health Effects

TQ‘;E%”[ 31
Fetal Cancer Selection
Risks
Graph Nuclides
Genetic Pathways
Risks
TQ‘;E%”[ 32

P B
1. PRESTOf" £~ |ﬁ7FE[F4 T 4E\Ffﬂisystem-
level E‘?E L
2. USRS B
3. i Y
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s 33

1Y% ]

DKL
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‘it 2 NEA 7 M Mo i P el £ R AR R

4 OB PSR R AR P 2R AN E 5 P
(Nuclear Energy Agency » NEA) %2 F*% h+ &t %% (IAEA) [1-2]
FOE B AR e 05T o BN PLE SRS Sl G G AR B
EAN A PR S AN FAE Y F T - 26T o

AT HAR 5
ACT-ARA
AN APRBEIPBOFRF SIBERIE LR o A E -

AN L PRI A 4 o Bl o R EE - B iR TH e

PP R RNV A AR T o ACT-ARA 25N S 1 i3 128
WREFPAAEL BT AR & - B PRAFEATEER
AR L AR PEE R o FREISS B A A 10 B s o

Mg s L S L EY AR T P A2 F AR 1S30
IS50 ~ IS60 ~ 1S90 % 1S106 FklAh® o ¥ it PxchiE B » far & Bps
BT BT 2 iR~ eV gy fE3h 8 o Bk SRR OB JE A de

X P B R K A Lpg‘-ﬁ&,;g\@ O%Q\ig}a%‘ﬂgpﬁ& ST 5 M

Y
W
\1'

% (non-zeoing ) > * ¢ Wisconsin Regressionc & #ci-z¢ it o & —

—\

frimd BT P o fr PR G G foq F o

BLT-FEMWATER
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BLT 425" f# A-figh & KRR P » 3 AP I 2 BE R A5 -
BEE- B HPELT (L2l hINLpEF > dow ) & -
B #2530 Rp R B p AN B 4 B R
SRR B ERA  FACIE S BfE 2 R G P REOA IR BRR P
AT 5 FAR G @,éi%li*’%iﬁ/% > AR SR o @%J € & Rk T
N - A ‘a'.@@]f"* HoN o IR/ (@@l Il R |

T+
=

SRR $ 30 112 G AR AR R G

ke

f@éi%J ~ (user supplies control)#1] o =3k & * Euler & st v
Cranck-Nicolson % ¥z PFF FF ¥ 8cy 3 R 7F Boa 5d F %M &
LR el By o BRSO Sl

(£ RS FHARF AN ) A 4E4 2 2 S i 50 - #2
HaEd - f[%sﬁig?l *ECTE Rdg THfEF REZHG o SRR LAY i@
L EHEE T ROIRER AT IR RR TUFIAALE -
DISPOSAL-SITE.

—DISPOSAL SITE ECONOMIC #5435 T35 0 4 4 4 —‘F‘j’ e

BAERE AR F AL FARE 20 H RS T

R e R P kol HolRE & AR 4 it A 2 R AT
PEBES BRI RER TP AP

MEFHRSL 2 HFEAENFFER Pwdpo g 223
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ERS N A EAH D 7T R EH U I F RS Rl

(shallow land disposal ),® % & /&% ( intermediate depth disposal ),
+ B T E N ¥ (above or below ground vaults ) H- e 1t AR R G R E
(' modular concrete canister disposal ) , 2 2} .-k k5 & (earth
mounded concrete bunkers ) % > FiEHE A N oK VR o KAME
FTAEEGEEE S T kP d AR P2 (DOE/LLW-60T -
June 1987 » Rodgers Associated Engineering Corporation # 3 ) © *73 %
* 111986 £ AW 5 E > A FHAEERF TR BT o 2B
LTS VAP FEFOT AN S SR FREF NG E o T
FARZERDT AT T O FIVEILE SRS S PN a3 (TP R e
WAPPA

WAPPA % Waste Package Performance Assessment programme H8

B R IEFTERARY ¢ AR HE S e > A RA

WP o dg Il A ER AR 2 LRF R T WAPPA Lo T

%

BB H- BRARAS S ERRY MBS c WAPPA & § 5 B B % k)
SALRHC (5o~ o PR RETBIe) R P IVER IR
ProhINpr i AR R R o ENE 2 2 2 L BRI oAk
Lo T AFENSPRAEPFBAFETNE - BEFE B ERPS

ok TETERFE K2 BHBR AR > BRI 5 DR
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Moo WAPPA #0354 45 it 257 iR)% - B BRACEMAR P ¢ KORIHF
ERA >N ARBERE I R FOER > AR EREEER 5100
E oo dis - Bl sfanio A L 5 - B
ARt TEEF A B R EE (R E S B

g NIE P gt X

=

A ZER) 2R AT R

—

BRSPS 0 PR SR D2 3R R AP

NP Gl R A - BEREOR BN § RS K

fIRENE R B AR R Bl Bl A SRR AR RSP AR E o

B.ig 342 ;0
2D-SEEP ~ 3D-SEEP

2D-SEEP and 3D-SEEP : ¥ R % 2306 » 3+ B & fo-7 & v
PRRAPBE AR T B TP ek TR o 2D-SEEP W * -
OS2 FIHL AR & 3L o 3D-SEEP # * %75 3z R R ¥ Vi
A E R AR R AF SR 3 ks FHRCA| o 7R * i Galerkin 5 FU &
FE B ToRVEHEC TR Darcy’s R ka2 HApUE o 2 f i EIVHEC
7O St B o 2D-SEEP f2 - E Ao EinAest o i
Bubnove-Galerkin (& F /B E) 7 U~ F 3 F o Rin{roRk T?;%?lﬁ)% )

GEd R R BRI S - 4A23D-SEEP ¥ a2 2355 3 & R



FFSM
FFSM (Far Field State Model)3g ip[+% B 3 47 B 13 Hht > 1P § & FF

B % e i Fiof KRG - FFSM enp i & 2 Bt § 1§

foA2 B ft— B {5 AR IR L R R B IR T o 25 T

*ﬁﬁé% ' e "'KA-,\J, JIJ)\ 5}"?& (.QF;F “f b‘&ﬁ)’t) E}f@@ﬁ%mln\ /f_é_%
PP AR HREPR AL s B AT S R e

=

£

N

e
fa
I

BRpe 2 RS A SRR EHE IR ENTHF IR
3 F% gy o FFSM P 2 15 B3 5% » 1 4cid i 5 Frht P B w) &

BLE B fooiptt 3 550 @ 42 5 R P  (undetected features ),

# 1% (climate) , & B 7k 1¥* (worldwide glaciation) ,§ % 7k " i
* (local glaciation ), ¥ 4= %X (folding ), % -k #%+47 (salt dispersion ),

# % %  (magmatic events ), %7k (faulting), 2 4 Bl i (biosphere
state ) , %75 (regional deformation) , % # #2 5 ( geomorphic
processes ) , # 2= v (dissolution fronts ) , % #% # % (localized
dissolution ) , 7P| # B 4 (‘solution mining, and drilling ) . FFSM
TR TGN S R N E H B s O N
Pk ket G H o 5 ‘ﬁﬁﬁ&%%?ﬁ%@ﬁ%’ﬂ?%

P BT L R S 4 L R RUR R T R
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B a ] & o
CHEMTARD
CHEMTARD 5 - & 7 v/ ff 1t 5 4 655 G fedt B 4 7 @ il
HopieNRr s E L ELE LA F TR IEP %':‘@%?]’% AR R
PGB B s TR T e A g ka £
EF S SRRV EARB R I RS A ST

PO R R RRE B E A B R B AR

C. 4 ¥ Bl ;"
GENII-S
GENII-S #_GENII £2 SUNS st &2 {82 & 5 o SUNS % PP B

F2ZPeha it FEe RS ZRY AT E N LA
F¥ 42 o GENII-S #2;V & 2. ¢ e GENIl > ¢ #&2#- ICRP &2 ) & &
2 1732 ~ Hanford @ * 2 BB 24 #7417 2 4258 « GENIIL =r
CCC-0601 » # 3= Hanford #| & & % %u(Generation II)z_ = & 4p B £2.5¢
2Ry FORE 0 P D a3 Bl R h R D s
PR~ 2 Ak BIBIRS RS R A B A ST g
i A o GENIT 4 26 e 20 Rt TG0 - % ¥ 7 1fih ¢
A LSS gl TR DS W PR E F]S A

it
PRBAE AR o A T R E U Sl
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2 27 5 g o GENII-S ¥ 4 2 FfoiT B &5l 42 BT 4 -
EHT A E A d SiRUee b 0 TS A e R R e e R
+ o GENII-S # 3-8 & A& ~ ¥ TR £ {r } f A G ol it SO
oo AR EAPRRE T AR BA LG EA iR, T
TR EBRIS cHEEREBR KA FTEEA S MG, RE) 2
H(F 2 oz » aitiR) F(Ea "fl'fr’ﬁ RWZEAP) 3T r
*ikfE o ¥ ¢b > GENII-S 7 34 {7 10,000 #1845 A 45 > g * 5t 4 F]
WA AT g AR v i 2 LAY
m B Bes ERKE  REPFER v 2447384 - HEDL
h 1995 & 30 F kg b cndcdi % CCC-0601/GENIL © ig 4 dicd e

1“‘\5
\_
4o
-
X
=R
e
fa
3\
o
Ak
&

P v eie® 44 3 G Bcp # (82

FOE2 7 E 0 N EE R B ARG AL B

%8 1 2 i & CCC-0601/GENII 3% & chdicdy » 399 35 hie B
GENII-S 32 o H v FHL { AT+ 35 d 1»% 18 Ric g EE 2 Ry

TALgE o s Bz TALE GENII-S P &5 # { B ans+(4 2 P.D.
Rittmann % %3 o 7R {3 £z 248 A 478k (SUNS) #& #11 - =
PH R R EFRR MBI AT S o gbuﬁg A f S N

4% GENIIL A2 5* & % foac g e 2 /22 4 47425 o SUNS 2 & 45 8L5 ¢

1) #75 BV 2 @iy > s 2 a5 ~,2) - B> g engfes ki,

—=



3)% SUNS # & ¢ » 73 i eaik T8/ 4) TR 87 g0t e
£,5) A enp Ine BE I O)F A A ey 2 LR E R
e S NI TR SIS P R S £ &) SRR N G
FHAITL B %)E L RBRERL S %, 8) h - ML 0 T
— ASCIL#& 2 Rl gy HAR(TF & AL b, 4, fo2bd 155 A,
9) MFAFF R RN, £ FiE ) Efodt B TIHE P { Holich
additionto R 4> ¥cHp 2 £ 5 dicdh 2 ff B fr3n i Ap b (8 10) ¥ A4 &
Bl o e dE 2 B R oA 2 R T ST Bl fox-y B,
11) 2 (- &Ren® = g ) $HEE A0 Rk %, {0 12) 7 ud @
PE R F HERT T T 2@ DOS A0 A4
RESRAD
AN Y Bl G 2 A ARSI B2k 0 SR B ey
B Z BiEh 'G(EH/X 1 E kG2 B L) 3] 2 R UE(guideline)
Hapde S Frph B-7 2 4 % pF o> TR R st Pk R kT o
ERILSRRER A VAT R YR HES £ BRSNS
B2 -y A RIS FeE X RN ZRVERFYT R
Bl (1) 33 »e % »a@ 47 i end 2 41 2 izded 100
mrem/yr > ¥R ek Kad 2 A1 2 Ri%Ag D 30 mrem/yr ; (2) Al

ER#E ALARA Rl 285 Y od AREABLE: EHER S+
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* ﬂj:i «fr;? f’f" ~HE 1‘15_#9' ~ R N AN Y . :Ei‘-';ﬂ}rfjioRESRAD—BUILD
Mo 236 1@ g T AT HCR] 0 R EER 1 IR B Ay AR
PRAFREF Y 2B AT R HHE o pE 5P i
R T AR ERE RN 2 A R A0 % B4 2 mag
(",f BT, MFACEH TN g4 w5 4) RESRAD & * 25 4 47
S IEE S| ;,ga eig,j-ﬁ#,fg/}g)ibtayﬁgﬁa.;gﬁa =N ﬁ 7 a‘}lﬂ ?_ ¥ erifid % >
- RS A fo(pathway sum) K £ T o 3RER A0 R A BLE TS
(pathway factors) 3k #f 2. M fre B /@ F]F R N EEH 2 L 24
M2 BIEHRER ABRB 2 A AR 2 F o st A v g
{5t B o

RIVER-RAD

RIVER-RAD & i scbfid 2 4h > f » P {8 7 it ind i o 354255 @ *
] o p e hst s R H A SR R R BT R
£ & gk IT i F BRI E M AR B2 15 o
RIVER-RAD & * [ B sV U8 #503] « 4255 7 9 0k Sec3 ) &
FHpE ) AR REIER) FRFIAE - THEREF AT 2

T ookt P e d - kSR 2 PR Rl R IR R 2 B
B o BT P (F R IR B RSP G

i oo ARFR R viFe F AW 0 RIER 2 F’&":IE’TH’P‘f BA P P
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i T o R R ot AR R B e b P A 2 B B UK o R

(‘%

AR i d Y Fdg R TG T RSP R R Rl k2
MR RR BASF L AE BBBE Y I B o b BPE R

B iy » o f i oo LA e S F R A ALY ¥ R

D. > & ¥Ag N
NUTRAN
NUTRAN & - @ 4 % 5of2s8 2 ;5 23R FA» T2 P

ALRTERCE 2 s P g 5 d B TR (S5 4 M2 #E - NUTRAN
d =z 255 ¢ & FORTRAN %2 22 ORIGEN1 4= BIODOSE; Fr
PL/1 %% 22 WASTE {r PLOT - ORIGENI o ¥+i B 73 5% 3 B 3,
A A g NEPERF FR 2 W PE Ty fF ¥ - BIODOSE 3+ ¥ #44
»Av P B2 P E R R A W2 B E o WASTE B3] st d i fd
FERTEOE 2. N1 {o v 7 & subsurface c:B 45 o 3 F PLOT % &

BIODOSE fr WASTE th#{ 7 % % : & 48 ) MWe-yr i & 2 &£ 2

MWe-yr 5 B 22 R @I o 4ot 7 L EEHEZ 2 B -

NUTRAN 3|8 & 0 T HFBhprid B2 2k R EHE & B b A 18
2% RS F AR ARRS Y B E E%Jr’ TR R RTR

B, frot M52 ok d R HE B BT 2 B Tk
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=1

B P okt 2 ¥ end i k2 B8 A MBS EB SR E s
| oo A H-Z B2 T oRGEH - B2 RGN S (stream tube) 2. d

%, o stream tube = 2 w7 i FB(Blho 0 ¥T R - BIL) LF- Bap
e oW\ EDEA T NELEGITHEY 25 Ui LA
B R RfRAZ ARG M2 B AL & - i stream tube ¥ >
PifE2 1845 ¥ 12 Green SiBc(P% ek Ji)eh> 2 0 B E BROfREE o 4
P Bl B4 o RIS s R et EIER 2 R Al 0 T iR IR R
A AV B PR R B A HE o

PRESTO II
IR%HHI%%@%&%%#&E@E’?%?ﬁﬁ%%ﬁ%oﬁ

‘jtll—’; P s l{tq"\ﬁé - 2 ){3‘ L}%‘ﬁ_j\ v}-“,ﬁ_‘ l] » 14 ;‘;311,'_ /%E'ﬁg

BRI S F B T R R folEBs
Bos2dm s 5ifp ko AT I EHEMAE B AXE 2
mEfrR A hAE o AEN Y EFEPA BE 24 A
(life-table approach » CCC-422/RADRISK) » ri 3+ 5 348 4 v &iF 1000
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EHF2 prr- KEARDAFREE>T - A2V * DARTAB #°

SRR RS NP TE T D R = S N TR B

B o PRESTO-II i Bidkdt i faisd £ 5 fodk kT 2848 5 A 42

%?Eﬁ%’ ;}-’.’Eﬁ I‘%:E%\V)g)\ \vfr%%(ljlﬁ Z«i!_\-g:) %%E_‘\*7"’é:‘

FIRH HEA g HY 50 E P BB GAe BiE 2 FHeaicd o
PRESTO-II jf St 2 M kenZd Sk | PFEa 2@ > - 5§

AR EM2Z RFe 2 kB F 2 mi% %hd - B %87 evapotranspiration
BARR R R AR R R A R B e IOV 2
s f}?;ﬂ Vi 75 ERETE Sl gi;aj o
GOLDsim

GoldSim > % sifidw A 788 iad 2 3B ¥ & o 2 (Golder
AssociatesInc., GAI )3t 1990 & 4= # &% £ K it 7% (Department of
Energy) £ 3¢ > % I+ & (Yucca Mountain) 3 3t gofl ek 34 3
B2 s frEa £ H R ERIP (Repository Integration
Program ) ~ STRIP ( Strategic Planning Simulation and RIP) % 7 & F¢¥
Boawagg & 2 T#/T N AT B 831999 % AR F R 2 ERTR B
¥ % % GoldSim - % # e1GoldSim %115 4 4~ 18 ﬁis?l(contaminant
transport)~ 7 5 A #E 78 B AT ERE A & E

I S B AR RIPN v}’?ﬁ_@ﬁ%]/a\ﬁ 7 iy ~GoldSim 4 47 78 HeruE = R P
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d @ T (top-down)en jE o HER A AN pr4-Hp iR 2 1 FR D R AR
AEEL P FRESRAESE BRI L SR TS RS

Moo pb T2 PIENAFRE R X e AT FannB it A B PR b
HA B A o g eh s GoldSim 1A A & 2 A 5 0 e

P RRERP AR EAMERHE RS THEFER (G o BE
BEARAMATET R AR T PE T AR EEr I {nd
FIE L 2 ehre s o {1 GoldSim & 7 #5% e 4 > (27 e ihen
it (element) & # ic 2 P s B A IPEARNY F Fadh N I

BERI A O IR 2 R SR E Y A

AN

ik

FARPLTF2#0 " P p FERARNEEG S oo HE* i

iéi o
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