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SCHEMATIC SECTION OF VIT
Metal Waste

Metal Entombed w/ élean Grout - WASTE PLACEMENT SEQUENCE
Concrete Rubble . FlGURE 5.2.6-6
x4

Concrete filled w/ VIT, Soil, or Gravel

L | Dashed Line = Active Placement Zone Grgater  JBF Gawe o JgF

Contaminated Soil Doco D RI21648411 l
Dste: December ﬂigh
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LEGEND: CELL COMPONENTS

TOP COVER

PERIMETER ENCAPSULATION SYSTEM (CLEAN -FiLL DIKES)

WASTE

BASAL LINERS AND LEACHATE COLLECTION AND REMOVAL SYSTEM
FOUNDATION

VADOSE ZONE

GROUNDWATER

il =ll=]

WASTE ENCAPSULATION SYSTEM COMPONENTS
The essential parts of a waste encapsulation system
which isolate waste and its emanation products from the
environment are the cover, dikes, basal liners. drains,

FIGURE 5.2.7-1
REPORT NO.
DOE/OR/21648-411
ORIGINATOR DRAWN BY DATE
JC MD ~ 05-04-93

527
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VEGETATION
10 soiL (1)

5 IR % {H??"‘{' ¥
iR % 2y R E St} PSR %
SHBVESHE LS
. . v a :. : v e

'
R

R A

3.0 FROST PROTECTION AND ROOTING ZONE (2)
INFILTRATION BARRIER: GEOMEMBRANE (3)
15-2.0' INFILTRATION/RADON BARRIER (9

...........
..........................

...........................

WASTE

MATERIALS: ALTERNATIVE TOP COMPONENTS

*0.5' EROSION RESISTANT ROCK
*1.0' EROSION ROCK WITH SOIL IN VOIDS
*1.0' GRAVEL MULCH (SOIL ROCK MIX)

(Z) MIXED CLAY SILT. AND SAND
@ A GEOSYNTHETIC SUCH AS PVC OR HOPE
(&) LOW-PERMEABILITY GLAY OR SILTY CLAY

NOTE. THiS COVER HAS BEEN USED ON
SANITARY LANDFILLS

ALTERNATIVE COVER 1:
- THE SIMPLE VEGETATED/ROCK COVER

FIGURE 5.2.7-2
REPORTNO' -
DOE/OR/21548-411
ORIGINATOR DRAWN BY DATE
JC . MD 05-04-93

52°2A.TCOV 1 - SiMP VEG/ROCK
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*THESE MAY BE COVERED WITH ROCK MULCH.

FOR A HAZARDOUS WASTE FACILITY

VEGETATION

SOIL: Random or selected*

FILTER/DRAIN/BEDDING: Sand

INFILTRATION BARRIER: Geomembrane
RADON/INFILTRATION BARRIER: Sikt & clay

WASTE

ALTERNATIVELY, THE UPPER 0.5’ MAY BE COARSER GRAINED GRAVEL.

NOTE; THIS COVER COMPLIES WITH EPA REGULATIONS FOR A COVER

\ALTERNATIVE COVER 2: THE RCRA COVER

FIGURE 5.2.7-3
REPORT NO
DOE/OR/21548-411
ORIGINATOR DRAWN BY DATE
JC MD 05-04-93

§2 ™3AL™COV 2 - ACAA COV




s IR, & T ol Bl S TR
Rt ‘?t"fx'.“g—g;: 1.0 EROSION BARRIER: Coarse gravel*

SASSESRNE AR 05  FILTERDRAIN/BEDDING: Sand
THC A AN g ‘

OOEE T O SRR % K LK "o R O

; I\, 20'  FROSTPROTECTION: Random soil

.....................

WASTE

NOTE: ALTERNATIVE TOP COMPONENTS

*1.0' SOIL FOR VEGETATION
*1.0' COARSE GRAVEL WITH SOIL IN VCIDS
*10' GRAVEL MULCH

NOTE; THIS COVER HAS BEEN USED ON THE SIDE SLOPE OF A
URANIUM MILL TAILINGS PILE. THE UPPER COMPONENT WAS ROCK.

e T ¥ FILTER/DRAIN/BEDDING: Fine-to-medium sand
ey ' INFILTRATION BARRIER (OPTIONAL): Geomembrane

1.5-2.0' RADON/INFILTRATION BARRIER: Sikt and clay

ALTERNATIVE COVER 3:
THE DOUBLE DRAIN COVER
FIGURE 5.2.7-4
REPOATNO - . -
. "4 DOE/OR/21548-411
GRIGINATOR DRAWNBY DATE
JC MD 05-04-93

§274ALTCOY 3- DOUBLE DRCOV




o* 1.0

3 R
SRR 20
' 0.5’

1.0'
0.5

SOOI

8

XA AR
%

9'0’0’0’0’0’»’~ o tadatels?,

1.5

.............

:m' ROCK OVER BEDDING
*1.0' ROCK WITH SOIL IN VOIDS
1.0'SOIL

** OPTIONAL: NOT NEEDED IF ROCK IS CHOKED.

TO COVER URANIUM MILL TAILINGS PILES.

VEGETATION
EROS N BARRIER: Gravelly silty sand *

FROST PROTECTION: Random soil
FILTER/DRAIN/BEDDING: Sand **:
DRAIN/BIOBARRIER: Gravel

FILTER/DRAIN/BEDDING: Sand
INFILTRATION BARRIER: Geomembrane and Geomat

INFILTRATION BARRIER: Silt and clay

LEAK DETECTION SYSTEM: Geogrid
(Optional Design Component).

RADON BARRIER: Siit and clay

WASTE

NOTE: THIS IS THE MOST COMPLEX COVER CONSIDERED IN THIS
REPORT. IT IS THE SELECTED COVER. VARIANTS HAVE BEEN USED

ALTERNATIVE COVER 4:
THE MULTI-COMPONENT COVER

FIGURE 5.2.7-5

REPORTNO:  KOE/OR/21548-411

| ORIGINATOR DRAWN BY- DATE
JC MD/BM 05-19-93

52 75A.TCOV 3- MULT-COM COV




VEGETATION
05'-15 SOIL*

1.0'-2.0' EROSION BARRIER: Coarse gravel
0.5'- 1.0' FILTER/DRAIN/BEDDING: Sand

f 20 FROST PROTECTION: Selected soil
: : ------------------------------------- . 'NF'LTRA"ON BARR'ER: G“m.m

iiii/////////////// ‘ 0.5-1.00 RADON/INFILTRATION BARRIER: Siit and clay

WASTE

.....

’ *THIS SOIL MAY BE ENHANCED WITH GRAVEL TO INCREASE EROSION RESISTANCE.
P ALTERNATIVELY. THIS COULD BE A LAYER OF ROCK WITH SOIL IN THE VOIDS.

ALTERNATIVE COVER 5:
THE EROSION RESISTER
FIGURE 5.2.7-6
REPORTNC OE/OR/21648-411
ORIGINATOR: DORAWN BY DATE
JC MD/BM 05-05-93

526 A.TCOV 3-ZROSION RES



COVER
COMPONENT FUNCTION MATERIAL
VEGETATION o Aasthetics ~ Prairie Grasé
o Evapotranspiration
o Erosion Control
TOP SOIL e Support Vegetation Gravelly Soil
o Control Erosion
SOIL o Frost Protection Mixed Clay,
o Root Zone Silt and Sand
FILTER e Control Piping Clean Sand
BIOINTRUSION o Inhibit Roots Cobbles and
: o Control Burrowing Boulders
Animals
BEDDING e Protect Geomembrane  Clean Sand
e Shed Water ’
INFILTRATION e Reduce and (a) FML: Geomembrane
BARRIER Control Infiltration (b) GLC: Bentonite Mat !
(c) Soil: Clay:Silt ;
* IISEEQ.E(CTION  Monitor Infiltration Geogrid
RADON o Control Radon Fiux Silty/Clay
BARRIER

*Design Option

'TOP SLOPE COVER:
- Atypical disposal cell multi-component cover provides
muitiple protection of the waste .
FIGURE 5.2.7-7
REPORTNO DOE/OR/21548-411
CRIGINATOR DRAWN BY DATE
JC BR/MD/BM 05-05-93

52 .7 TCPSLOPE COVER




' BIOACCUMULATION

b Y K I | Vegetation and debris

i ,%gs%’%}y{i{‘; : %3 accumulates on surtace

AR ESAA M atidn #° and builds up cover
St 200 2285%,

SHEET ERQSION

The surface of the soil is

AN lowered by uniform
Ry:: removal of soil

(a) original surface

(b) reduced surface

2455, Deep gully is eroded

4% into soil. The biotrusion
cobbles prevent further
qully development

v TOP COVER EROSION - ALTERNATIVE
LEGEND PERFORMANCE SCENARIOS
With time the upper surface of the cover may be

(D GRAVELLY SOIL ' affected by bioaccumulation, sheet erosion, or gully
(@ RaNDOMSOIL erosion

BIOTRUSION COBBLES
oot FIGURE 5.2.7-8
(® INFILTRATION BARRIER | REFORTN®  DOE/OR/21848-411
(6) RADON BARRIER

ORIGINATOR DRAWN 8Y DATE
Jc | DJK/BM 05-05-93

52 7.8 TOP COV ALT PERFL



COVER FEATURES TO PRECLUDE FAILURE

» Thick soils for root growth

* Biointrusion barrier cobbles

+ Low moisture content of cobbles and sand
» Geomembrane and bentonite

» Compacted clay

+ Grass mowing and burning

NORMAL SITUATION:
Roots grow in upper random soil.

Downward advance impeded by biointrusion
rock, lack of moisture in voids, grass type.

A

'4

Roots penetrate biointrusion and drain. A cover components.
Shedding of water in drains is impeded and
infiltration increased. Further root advance
impeded by geomembrane, bentonite, and

Roots penetrate waste. Increased infiltration
and radon flux. Physical degradation of

compacted clay.
LEGEND | VEGETAT;%PE :ESIOETS RATION
' FAILURE

(D GRAVELLY sOIL GRASS AND BUSHES Root penetration is impeded by the multicomponents
% RANDOM SOIL BUSHES AND TREES of the cover v
& Somauss ©® waste FIGURE 5.2.7-9

SAND :

REPORT NO

(®) GEOMEMBRANE AND GEOMAT DOE/OR/21548-411
@ SILT AND CLAY ORIGINATOR: DRAWN 8Y DATE
(@ crass Jc MD 05-05-93

52 ™3 vZG PENETRATION FAIL SC



A burrowing animal's progress is
impeded by the cobbles of the
biointrusion barrier.

(1) RANDOM sOIL

(2) BIOINTRUSION COBBLES
(3) DRAIN SAND

(@ INFILTRATION BARRIER
(® RADON BARRIER

HUMAN INTRUSION

Inadvertent human intrusion may
be impeded or slowed by the
cobbles of the biointrusion barrier.

ANIMAL AND HUMAN INTRUSION
FAILURE SCENARIOS

The large cobbles of the biointrusion barrier may
intercept and impede animals and humans and hence
protect the remainder of the cover and the wastes.

FIGURE 5.2.7-10
REPORTNO:  DOE/OR/21548-411

ORIGINATOR: DRAWN BY DATE
JC DJK 05-05-93

52710 AN RUM INTRY




(@ FILTER

COBBLES:
DRAIN SAND:

COVER PROTECTION LAYERS ABOVE INFILTRATION BARRIER

@ VEGETATION:
(2 GRAVELLY SOIL:
(3) RANDOM SOLL:

BIOINTRUSION

Control erosion and increase evapotranspiration

- Control erosion

Freeze/Thaw protection; rooting medium

~ Contol particle migration into biointrusion layer

Animal, human, and root intrusion control

Beddmg to preclude cobble punchmg and
deformation

INFILTRATION BARRIER COMPONENTS

[11] GEOMEMBRANE:
BENTONITE LAYER
’\'\'\'\’\'\'\'\'\'\'—ﬁ @ (IN GEOMAT):
RADON BARRIER
CLAY/SILT:

Very low permeability; may deteriorate with time

Very low permeability; long-term durable natural
material; also seals geomembrane pinhoie leaks.

Low permeability. Seepage not sensitive to water
ponding. Long-term functioning and effectiveness
may be affected by deformation, freeze/thaw, or
dessication.

INFILTRATION BARRIER MONITORING

@iesoemoi

Intercepts and directs infiltration barrier seepage
to monitoring stations.

(Des:gn Option)

BACK-UP INFILTRATION BARRIER

@5 RADON BARRIER:

Low-permeability soil may function as a back-up
or secondary infiltration barrier

INFILTRATION BARRIER COMPONENTS:
THEIR NATURE AND FUNCTION

Each component of the cover plays apartin -
protecting the infittration barrier and limiting infiltration

FIGURE 5.2.7-11
REPORTNO. DOE/OR/21B48411
ORIGINATOR. DRAWN 8Y DATE
JC DJK/BM 05-19-93

52 711 INFILTRATION COMPONENTS




- FEATURES THAT PRECLUDE
MALPERFORMANCE

The very high-permeability biointrusion
cobbles are not susceptible to clogging.
loss of flow capacity in the drain can be
augmented by cobble layer flow capacity.

(1) RANDOM SOIL
BIOINTRUSION COBBLES
% DRAIN SAND
INFILTRATION BARRIER
(® RADON BARRIER

Seepage through soil and cobbles
flows into drain sand and flows

laterally in drain layer above

: infiltration barrier.

(6) BLOCKED OR CLOGGED DRAIN

Seepage through soil and cobbles '
flows laterally in cobble layer above
clogged drain.

COVER DRAIN CLOGGING SCENARIO ANALYSIS

Blocking or clogging of the cover drain by physical or
chemical processes will not impair the cover's ability

to shed water
FIGURE 5.2.7-12
REPORTN:  DOE/OR/21548-411
ORIGINATOR: DRAWN BY: DATE
Jc. © DJK 05-18-93

5§27-12COV DRAIN CLOG
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CLEAN-FILL DIKE
~ WITH VEGETATION

CLEAN-FILL DIKE
WITH ROCK

MULTI-COMPONENT
COVER WITH
VEGETATION

MULTICOMPONENT
COVER WITH ROCK

&l soiL

V¥ VEGETATION
] SAND
ROCK

GRAVEL

CLAY AND SOIL
WASTE

~. GEOMEMBRANE

PERIMETER ENCAPSULATION:
Four perimeter encapsulation systems were evaluated

o

and compared
FIGURE 5.2.7-13
RPN DOE/OR/21648411
ORIGINATOR: N DRAWN BY: DATE
9 BR/MD/BM 05-17-93

52 7-13 PERIM ENCAP
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¥  SECTION OF VERTICAL INNER FACE CLEAN-FILL DIKE

(@) cover
(@ WASTE
INFILTRATION BARRIER
VERTICAL DRAIN
LOW-PERMEABILITY CLAY ZONE
(® CLEAN-FILL DIKE
(7) LEACHATE COLLECTION SYSTEM
BASAL LINER

FUNCTION OF VERTICAL DRAIN
SEEPAGE FROM THE WASTE INTO THE VERTICAL DRAIN WILL FLOW DOWN TO THE BASAL
LEACHATE COLLECTION SYSTEM. DIKE INFILTRATION WILL BE IMPEDED FROM ENTERING
THE DRAIN BY THE LOW PERMEABILITY CLAY ZONE.

VERTICAL FACE CLEAN-FILL DIKE
To achieve alil the advantages of a clean-fill dike. and
increase cell capacity, the inner face of the dike may be
vertical ’

FIGURE 5.2.7-14
DOE/OR/21548-411

REPORT NO

ORIGINATOR: DRAWN BY: . |oate.
JC MD 05-17-93

52 7-14 VERTICAL FACE CIN FiLL DIKE
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LEGEND

SHALLOW-ROOTING VEGETATION
EROSION BARRIER

CLEAN-FILL DIKE

DRAINS AND LINER

BIOINTRUSION LAYER
@ WASTE

00O OO

OCCASIONAL DEEP-ROOTING VEGETATION

VEGETATION GROWTH & ROOTING PATTERNS

To inhibit root penetration, the top cover inciudes a
biointrusion barrier, and the side slope clean-fill dikes

provide volume for root growth
F‘GURE 5.207.15
REPORT NO:
PR DOE/OR/21648-411
ORIGINATOR: DRAWN @Y. DATE
JC EBR 05-17-93

52 715 VEG GAOWTw 8 ROOT PAT




VEGETATIVE TOP COVER

ROOTING MEDIUM ¢ AND 2

FILTER

BIOINTRUSION LAYER

ORAIN/ BEODING LAYER

FuL

GCL (CLAYMAX TYPE LINER) (OPTIONAL)
INFILYRATION BARRIER (OPTIONAL)

COVER FAILURE LEAKX DETECTION SYSTEM (GEOGRID AND GEOFABRIC COMPOSITE NOP TIONAL )

(L L L L LS » $LQ
L L ~ ‘
'1’}11111’11 \
y ARV 4V 4 s EROSION PROTECTION LAVER
7 (RIP RAP)
FILTER
GEOTEXTILE FRTER _ s
“m' T R
FuL— — J
6CL —- — . 3
— WASTE
e T
e
. B RIP RAP APRON
SEOTEXTLE FUTER g CLEAN-FI L OIKE -~ DESkon To e UM
\ 9 3 \ PROVIDED) EXISTING
”‘Q GCL (CLAYMAX TYPE LINER) SURFACE
X3 FT. CLAY LINER
S Fa
o n v 110 2% SLOPE Y=
= o WP Pl B S Pl AL ST o N ST, B T v4 "':?\!" i
SRR R BT s e St £t S AL M BT P WL e R ACY O .
RNANNRS . FEsESEa N ikt 1o T T E gy edioyel gyl 4 1 !

15 FTSELECTED SOIL. WASTE
FILTER .
LCRS (WITH GIN.# SLOTTED COLLECTION PWES)
FML
GCL (CLAVMAX TYPE LINER)
FILTER

—————— LCAS (WITH ¢ N.§ ILOI"I'E? COLLECTION PIPES )
———--——— 3 FT. CLAY LINER

S FV COMPACTED FOUNDATION SOILS
(OPTIONAL - TO BE DETERMINED DURING FINAL (TITLE H) DESIGN)

SOLID PIPE SURROUNDED
OV 3 IN - THICK GRAVEL BEDDING
AND LINED WITH FML AND GCL

NOTES:

1. ANCHOR DETAILS FOR FiMLs ANO
GEOSYNTHETIC PRODUCTS NOT SHMOWN.

2 DETARLS ALSO APPLY TO SECTIONS ON THE
SOUTH, EAST AND WESTY Si10t . F DISPOSAL
CELL, EXCEPT THERE ARE NO LOLLECTION
PIPES AND COLLECTION SUMPS UNDERNEATH
AND OUTSIOE THE CLEAN FiLL DIE.

CONNECTOR PIPE

TO OTHER COLLECTION
MANHOLES AND FINALLY
TO RETENTION BASIN

CLEAN-FILL DIKE LAYOUT

FIGURE 52.7-16

Ty o,




SHALLOW GULLY ERODED INTO
CLEAN-FILL DIKE

ERODED SOIL

DEEP GULLY ERODED INTO
CLEAN-FILL DIKE’

|
LEGEND

CLEAN-FILL DIKE EROSION GULLY GEOMETRY
(@) wasTe Even significant gully formation by erosion of the
(2) CLEAN-FILLDIKE . clean-fill dike will not expose the encapsulated wastes
(@ SHALLOWGULLY '
(@) DEEP GULLY , FIGURE 5.2.7-17

REPORT NO: Dwo”z 1 8-411

ORIGINATOR: DRAWN BY: DATE ‘

JC , "~ MD 05-17-93

§2 717 CLN FL DIKE EROSION GULLY .




FLOW COMPONENTS

@ TOP COVER RUNOFF

(@) SIDE SLOPE RUNOFF

(8) SIDE SLOPE EVAPOTRANSPIRATION
TOTAL CELL RUNOFF

() OIKE INFILTRATION

(7) SEEPAGE TO VADOSE ZONE

@ SIDE SLOPE INCIDENT PRECIPITATION

CLEAN-FILL DIKE WATER BALANCE MODEL FOR

ROCK COVER
Some incident precipitation on the dike runs off and
somae infiltrates to seep to the groundwater

FIGURE 5.2.7-18
REPORTNC: HOE/OR/21548-411
ORIGINATOR DRAWN BY' DATE
Jc MD/BM 05-17-93

52 7.18 CLEAN FL DK WTR BAL MOD




— _ (A)
GRS Ry ABOVE GRADE CELL WITH

o R MULTICOMPONENT COVER

e, SYSTEM (AG-MCS)

/®

(8)
ABOVE GRADE CELL WITH
CLEAN-FILL DIKES
(AG-CFD)

(©)

PARTIALLY BELOW
GRADE CELL WITH MULTI-
COMPONENT COVER SYSTEM

(PBG-MCS)

, (D) ’
PARTIALLY BELOW
GRADE CELL WITH CLEAN-FILL

DIKES (PBG-CFD)

LEGEND CELL TYPES:
These are the four basic cell types discussed
% ::PEZ‘L‘;:EE‘;%‘CEE: < ] and evaluated in this report
(3) CLEAN-FILL DIKE FIGURE 5.2.7-19

(@) EXCAVATION ZONE

REPORT NO:
(5) ENCAPSULATED WASTE ‘ DOE/OR/21548-411
ORIGINATOR: DRAWN 8Y DATE
Jc BR 05-17-93

§27-19 CELL TYPES




FEATURES THAT PRECLUDE FAILURE

» Foundation soil preparation
+ Dike soil selection & compaction
» Flat siopes

« Calculated tactors of satety
above industry minima.

EARTHQUAKE

LEGEND

(1) CLEAN-FILL DIKE

(@ WASTE

(@ EROSION ROCK

(@ DRAIN SAND

(®) DISPLACED ROCK & SAND
POTENTIAL FAILURE PLAIN

- DIKE POTENTIAL SLOPE FAILURE MODES

An earthquake could induce siope instability and
potentially cause dike soils to displace

FIGURE 5.2.7-20
REPORTNG  OE/OR/21548-411
ORIGINATOR. DRAWN 8Y DATE
JC EBR 08-17-93

§27.20 POTENTIAL SLOPE




Waste

Liner for drainage channel

Drainage berm, contaminated soil
(1-3 ft high)

Sandbag, lifting edge of
~ Phase | FML
Upper FML

Upper LCRS
Drain layer

1-2' Layer of contaminated soil '
FML, Phase Il

Phasel | Phase ll
< | >
Legend Drainage Collection at
FML Flexible Membrane Liner Edge of Phases | & |l
. LCRS Leachate Collection and Removal System ' ( Alternatives A-A, B-B, C-C)

Figure 5.2.8-1

Repont Mo NOE/OR/21648-411 | Drawing Me.

Ougmater  jor Dawa by 4BF 0% December 1992

Note: Figure is schematic and not drawn to scale.

1:\wssrap\id1738\Fig-1.ch3




Legend

FML
LCRS

Note: Figure is schematic and not drawn to scale.

1-2' Layer of contaminated soil

Waste

Aﬂ"u'

Sandbag to hold down
edge of FML until remaining
Phase Il FML is attached

N
L Upper FML T
Upper LCRS Low point of LCRS bay,
Drain Layer = flow channel for runoff
'
Phase | | Phase |l
< I —»

Flexible Membrane Liner
Leachate Collection and Removal System

Drainage Collection
Edges of Phases | & I

(Alternative D-D)

Figure 5.2.8-2

Onginator:

JBF

Orwn by: JBF D% December 1992

1:\wssrap\idu738\Fig-2.ch3




Start Placing Cover Here

Final Top of Cover

Then Progress Outward

Perimeter
Collector Ditch

Perimeter
Collector Ditch.

.« odwe .
.....
.....
.....
.....
- .

r
)

L

Legend

Clean-Fill Dike

Area of Clean Cover Placement
] Area of In-Place Clean Cover

Note: Figure is schematic and not drawn to scale.

I

Placement of Initial Lifts of
Disposal Cell Cover

FIGURE 5.2.8-3

Repot N DOE/OR/21548-411 | O™ Mo

Originator:  JBF Dwn by:  yBF Oate: November 1992

E\Wan AR ANIAR\FigiranedS
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Disposal Cell Operation
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NOTES

1. WHEN THE MATERIAL STORAGE AJSLE WIDTH 1S REDUCED T0 20 FEET.
THE PMC WILL EVALUATE MATERIAL QUANTITIES TO BE PLACED. A
DECISION WILL BE MADE WHETHER TO PLACE THE REMAINING MATERIAL
USING THE PMASE 11 OR THE OPTIONAL PHASE 1§ CONFIGURATION AS
SHOWN IN SECTION A AO 8.

3. PHASE 1A AND 11 CONFIGURATIONS TO OE USED IF REQUINED
AFTER EVALUATION OF MATERIAL QUANTITIES TO BE PLACED.

S. IF PHASE 11 IS NOT MEEDED FOR PLACING DECONABLE MATERIAL.

MC WILL DETERMINE MATERIAL TYPE TO BE PLACED WERE. IF ANY. MATER'AL ' STAGING AREA
LEGEND STOCKPILE CROSS-SECTION VIEW

@ Puast 1 PactiENT
@ Puase 1 PLaCEsENT v
% PHASE 11 PLACEMENT ’ FIGURE 6.1.2-5
1 ' g
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RAFFINATE PIT
4

WELOON SPRING

SITE *
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DITCH 4 RAFFINATE
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PERMANENT DRAINAGE
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WELDON SPRING SITE

¢ » 650’ .y ASH POND
DRAINAGE
DITCH
. .
3° DEPTH OF EXCAVATION PERMANENT
. SURVEY MARKER
N233164226 & E10000.0013
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EXISTING
OUTLET
STRUCTURE

PHASE Il
2.14 AC.

)

EXISTING

ASH POND
ISOLATION DIKE
SPILLWAY -

ASH POND SPOILS AREA
DEVELOPMENT SEQUENCE

FIGURE 6.1.2-14
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ASH POND SPOILS AREA
ALTERNATE DEVELOPMENT SEQUENCE

FIGURE 6.1.2-15
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RECYCLE WATER
DURING DREDGING

CUTTER HEAD
"DREDGE

SLURRY PUMP
AND PIPELINE

DEWATERING
FACILITY

TREATMENT
FACILITY

TRANSPORT TO
DISPOSAL

REMOVED WATER TO
SWTP
AFTER DREDGING

REMOVAL

LINER

RAFFINATE PIT SLUDGE
FLOW DIAGRAM

FIGURE 6.1.3-1
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LIMIT OF 300’
BUFFER ZONE

CLEAN FiLL DIKE
(CFD) EXTERIOR

TOE LIMIT
- TOP OF BEDROCK
e S F%5 1 ELEVATION CONTOURS
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FIGURE 6.2.3-1
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SCALE

CSS
WASTE LIMIT
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FERRELVIEW CLAY TO BEDROCK

FIGURE 6.2.3-2
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PHASE A DIKE GEOMETRY
PROVIDE EARLY WASTE PLACEMENT

VOLUME

PHASE B DIKE GEOMETRY
FLATTEN DURING OR
AFTER WASTE
PLACEMENT

PHASE C DIKE GEOMETRY
RAISE AND FLATTEN DIKE
DURING WASTE PLACEMENT
FOR DESIGN VOLUME

PHASE D DIKE GEOMETRY
RAISE AND EXTEND DIKE

TO PROVIDE FOR ADDITIONAL
WASTE VOLUME

Vo

N

LEGEND

H

o

— INITIAL DIKE HEIGHT

AH - INCREASE IN DIKE HEIGHT
Vo - INITIAL CELL VOLUME

oy - INCREASE IN CELL VOLUME

CLEAN-FILL DIKE CONSTRUCTION:
ALTERNATIVE PHASES

in order to provide for immediate waste volume, and
possible increased waste volumes, the dike construction
may be phased.

FIGURE 6.2.6-1
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QUARRY SOILS

SURFACE SOILS

i |

RAFF INATE

RADON
EMISSION
CONTROL

NOTE

CLAY

Css
PARALLEL

PLANT

CLAY

SOLID MATERIAL LIQUID MATERIAL RADON

PREPARATION PREPARAT |ON EMISSION
SYSTEM _l SYSTEM CONTROL
—PROCESS .4 CSS PLANT _..I REAGENTS  § _ FLY-ASH
WATER ‘rm SYSTEM STORAGE :
RADON I
MIXING
EMISSION
CONTROL SYSTEM | L

—

MIXER

SYSTEM

$
RADON EMISSION CONTROL 1S APPLICABLE ONLY

AS DEVIATION OF CENTRAL RADON REMOVAL
BEFORE DEWATERING PLANT

STABIL1ZED/SOL IDIF IED
PRODUCT INTO WASTE CELL

CSS PLANT OPERATIONS

FIGURE 6.3.2-1
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e h % 6 s
PRODUCTION IN HRS/DAY
NOTE: 'CSS PLANT CAPACITY CHART
| s proucr—167:008 ToKs (Parallel plant
J To 370.000 Tows not included)
REF. OMLY PARALLEL PLANT
. SOIL-LIKE PRODUCT 90.000 TONS
L FIGURE 6.3.2-2
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RAFF INATE SLUDGE SOLID WASTE CLAY
222,000 TONS 76,000 TONS 77,000 TONS
" | RAFFINATE SLUDGE
USED FOR SOIL-LIKE
- 76,000 TONS
RAFFINATE SLUDGE USED
FOR GROUT-LIKE
PRODUCT
146,000 TONS
CSS PLANT PARALLEL :
80 TPH CAPACITY €SS PLANT
14.5 HRS/DAY - | 80 TPH
OPERATION - CAPACITY
CEMENT FOR 8 HRS/DAY
GROUT-LIKE PRODUCT | 23+214 TONS © OPERATION
CEMENT FOR FLY ASH
SOTL-L IKE PRODUCT 6048 TONS | =555 TONS
FLY ASH FOR
GROUT-LTKE PRODUCT | 4+354 TONS
__FLY ASH FOR__|
SOIL-LIKE PRODUCT 9100 TONS
FLYASHFOR | i
PARALLEL PLANT
TOTAL SOIL-LIKE
GROUT-LIKE Sgéhabé§5 PRODUCT
PRODUCT 167 B TONS 90.000 TONS
204,168 TONS ' 78 DAYS OPERATION
N L Iz
AV ~N
320 DAYS OPERATION SOIL-LIKE PRODUCT
TOTAL 257.148 TONS
~_ P

~_

TOTAL CSS AND PARALLEL PLANT PRODUCT IS 461,316 TONS .
PRODUCED IN 320 WORK DAYS @ 14.5 HOURS/DAY AND 80 TPH CAPACITY

CSS MATERIAL BALANCE

FIGURE 6.3.2-3
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250-300 Horsepower (Process rate per day)
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DISPOSAL

e

N 1042000 pArFINATE

400

121.9

ON EXISTING TOPOGRAPHY.
CELL VOLUME =1.5MCY

DASHED LINES SHOW NORTHERN LIMIT
AND TOP COVER FOR 1.O M CY

SCALE

P
o™
w r—
NOTE: CFD TOE LINE SHOWN HERE IS BASED

400 FEET

121.9 METERS

PLAN VIEW OF CSS CELL CONFIGURATION

FIGURE 8.1
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SCALE: "= 300’
LEGEND | DISPOSAL CELL CONFIGURATION
(D) cover
(@ wasTE ] |
(® LINER & LEACHATE COLLECTION REMOVAL SYSTEM FIGURE 8-2
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0-5

5-50
50 - 200
200 - 1,000
1,000 - 10,000

YEARS

PERIOD

CONSTRUCTION
SHORT TERM
MEDIUM TERM
LONG TERM
VERY LONG TERM

PERFORMANCE

OPERATION AND ACTIVE MAINTENANCE

MONITORING AND PASSIVE MAINTENANCE
POSSIBLE MAINTENANCE -
IN EQUILIBRIUM WITH ENVIRONMENT

DISPOSAL FACILITY PERFORMANCE PERIODS

The disposal facility is designed to perform for
1,000 years to the extent reasonably achievable.

FIGURE 8-3
REFORT NO:
DCE/OR/21548-411
ORIGINATOR. DRAWN BY. DATE.
JC MD/DJK 06/03/93
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LEGEND

QUANTITIES (m3/yr)

(1) PRECIPITATION

(2) EVAPOTRANSPIRATION

(3 RUNOFF

(@) COVER INFILTRATION

(5) SEEPAGE THROUGH WASTE

(7) SEEPAGE FROM CELL
SEEPAGE THROUGH LINER

LEACHATE COLLECTION SYSTEM FLOW

AVG. RANGE

FHESFFX

3979 (2gpm)

&

NOTE: Quantities refer only to the top cover

DISPOSAL CELL TOP COVER

HYDROLOGIC MODEL
A small fraction of precipitation infiltrates
the top cover, and leaves the cell via drains.

FIGURE 8-4 rRevs

REPORTNG:  DOE/OR/21548-411
ORIGINATOR: DRAWN BY: DATE:
Jc MD 08/05/92

DISP CELL HYDRO MOD




FLOW

(1) TOP COVER RUNOFF

(2) SIDE SLOPE INCIDENT PRECIPITATION
(3) SIDE SLOPE RUNOFF

(@) SIDE SLOPE EVAPOTRANSPIRATION
(5) TOTAL CELL RUNOFF

(6) DIKE INFILTRATION

(7) SEEPAGE TO VADOSE ZONE

CLEAN-FILL DIKE WATER BALANCE
MODEL FOR ROCK COVER

Some incident precipitation on the dike runs off
and some infiltrates and seeps to the groundwater.

FIGURE 8-5
REPORT NO'
DOE/OR/21548-411
ORIGINATOR DRAWN BY DATE
JC DJK 06/03/93

CLEAN FL DK WTR BAL MOD




SOIL SLOPE EROSION MODEL 1:
PARALLEL SLICE EROSION

SOIL SLOPE EROSION MODEL 2:
SLOPE FLATTENING MASS BALANCE

Detailed protection includes riprap,
large depth to waste

LEGEND

Riom - SLOPE FACE RETREAT
IN 1,000 YEARS

R., -MAXIMUM FACE RETREAT
FOR WASTE EXPOSURE:

TIME OF RETREAT >1,000 YEARS
o, -INITIAL SLOPE ANGLE

{100 - SLOPE ANGLE AT 1,000 YEARS
o(mas ~MAXIMUM SLOPE ANGLE

FLATTENING FOR WASTE
EXPOSURE: TIME >1,000 YEARS

SOIL CLEAN-FILL DIKE EROSION MODELS
Face retreat in slope flattening of soil dike
may occur depending on surrounding area

geomorphologic change.

FIGURE 8-6

-REPORT NO: DOEIOHIZ‘SM‘ 1

ORIGINATOR: DRAWN BY: DATE:

JC BR/DJK 06/02/93

SOIL CLEAN FILL DIKE EROS




LONG-TERM THROUGH FLOW MODEL ]
Cover infiltration exceeds basal liner seepage.
Outiet drains blocked, liner system still intact.
Saturated zone develops at cell low point.
: Increased hydraulic head increases seepage
@ through foundation and dike. Saturated zone

depth at equilibrium in Xym.

R ¥ I

LONG-TERM THROUGH FLOW MODEL Il
Cover infiltration exceeds basal liner seepage
through slightly degraded FML. Small saturated
zone develops at cell iow point. Seepage occurs
: primarily through high-permeability materials
placed in lower part of dike. Seepage emerges
primarily as surface flow.

LONG-TERM THROUGH FLOW MODEL il

The potential seepage through the basal liner
(degraded FML) equals or exceeds cover
infiltration or seepage from the waste.
Accordingly flow is  essentially vertically
downward through the cell.

LEGEND LONG-TERM THROUGH FLOW MODELS
After cell abandonment, and possible failure of
geomembranes and leachate collection system, the

COVER INFILTRATION
@ cover infiltration may flow to the groundwater or the

@ SEEPAGE THROUGH BASAL LINERS surface, depending on cell layout features.
(3) SURFACE SEEPAGE FROM CELL FIGURE 8-7
(@) BASALLINERS
REPORT NO-
(5) HIGHLY POROUS ZONE AT LEACHATE DOE/OR/21548-411
COLLECTION PIPES ORIGINATOR DRAWN BY' DATE
Jc MD/DJK 06/03/93

LONG-TERM FL-THMOOD
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LEGEND

(1) RANDOM SOIL
(2) COBBLE BIOINTRUSION
(3 SAND DRAIN

(6) RADON BARRIER SILT/CLAY

777,

(8) SHEAR DEFORMATION
CRACK

@9 wasTE

(@ FLEXIBLE MEMBRANE LINER (FML)
(8) GEOSYNTHETIC CLAY LINER (GCL)

(@) CONVEX DEFORMATION CRACK
CONCAVE DEFORMATION CRACK

FEATURES THAT PRECLUDE FAILURE
» Dense or compacted wastes
« Avoiding discontinuities in waste type
« Thick cover components
» Overburden stress on radon
barrier to prevent crack opening
« Soil with higher plasticity in radon barrier

EAILURE SCENARIO I:

CONVEX DEFORMATION

Convex deformation induces cracking of

radon barrier and:

(a) FML and GCL bridge crack.

(b) Bentonite falls into crack and seals it.

{c) Sand falls into crack through breached

FML and GCL.

Sands and cobbles do not crack.
Random soil cracks by heat and by
soil movement process.

FAILURE SCENARIO II:

CONCAVE DEFORMATION

Concave deformation cracks bottom of
radon barrier. Other soils placed into
compression and do not crack. Increased
radon flux through crack is stopped by GCL
and FML layer.

EAILURE SCENARIO lIl;

SHEAR DEFORMATION

Shear crack develops. GCL is disrupted.
FML stretches. Sands and cobbles deform.
Minor potential additional radon and water
flux through deformation plane.

DEFORMATION- INDUCED CRACKING OF THE
RADON BARRIER

Uneven settiement of the cell foundation and waste
could deform and crack the radon barrier.
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