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Nuclear Repository Canada - Details on : http://www.ing-goebel.de
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Please start scientific verification of : Thermodynamics, Geo-Mechanics, Geo-Chemistry, Corrosion
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Deep Big Hole Disposal = DBHD / geological nuclear repository for DSC/HLW containers

D = 12 Meter Drill with SBM or SBR
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+9°C
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250 Mio. years old

Concrete
Pellets

Rocksalt
n Hal it ‘"

+194 bar
19,4 MPa

After building the
concrete ring back
the mostly vertical
mountain pressure
also goes into the
open gap, finds the
salt grain and presses
rocksalt again - that
is perfect CLOSURE
by mountain pressure

-1.200 m

mountain-pressure

Heat
conductivity
concrete =
2,1 W/mxK

" Heat
- Conductivity "
Rocksalt =

~ t"d
5,6 W/mxK finzljgrair:gd"
o ‘ salt in for
Density app. ~ closure
2.200 Kg/m?3

Density

- app.
| , 3.000 Kg/m?
Melt-temp |
+ 801 °C
Boil-temp.
+ 1.465 °C

up to + 400°C
full compressive
strength

+259 bar
25,9 MPa

415 m. Closure by

Closure by = = fromthenon
putting salt back sinter up to
and natural Melt-temp.
"Mountain- +1.350 °C
Pressure" S

nuclear
repository for
832 old DSC

Heat-EmissiOns g
of 832 old DSC
Containers

-1.500 m

+18°C

906 Meter Sediments

-900 m

INg site
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+27°C

-1.200 m

+36°C

-1.500 m

Containers
Dry Storage
container white

taken in account
+324 bar ~ herewith

’ 32,4MPa | 098MW

~ This heat
can not be

taken in from

the Mountain
rocksalt in
the speed
it comes ...

in rocksalt the
“hard gamma
rays does only
“reach 30 cm

After drilling the
rocksalt "stays"
after 4-5 yrs the
pressure on the
concrete ring is
maximum - by
that time the
storage has to
be finished !

-1.800 m

inclusion
of IOD 129
gases
for one

+45°C

Double redundant
+8 °C air conditioning
of deep building site

Drilling hole stays
open during the
building site phase

and water cooling ...

-1.800 m

The heat will
sum up for
400 years
and then
slowly go off

eternity
in rock salt

+388 bar
38.8 MPa

"Pellets”
because of
- heat expansion
‘AND for the
Earthquake-
- case are
constructively

‘necessary

785 Meter DSC storage area

terrain elevation
from heat
expansion
app. 1,9 m

Radius 185 m

-2.100m

+54°C

Water-Cooled
Building Site
with - 5 °C water
16 pair-tubes

1.300 Meter rocksalt geology NB, NS, CA

151 m3 Ice Water
per hour takes
10 MW heat
off the walls

-2.100m

+453 bar
45.3 MPa

100

258 Mio. years old

Google Earth

-2.400 m

+63°C

- Flow Ice Water cooled bu

2.206 Meters total drilling depth SBM

We calculate with 83.200 tons net in 8.320 DSC
containers !!! As Canada got so much spent
Candu fuel it will need to build 10 DBHD's for a
price of app. 12,5 Bio. CAD - takes 80 years !?

-2.400 m

+518 bar
51.8 MPa

There is good 978 Meters rocksalt for nuclear repository
with good 542 meters sediment overburden - Thats OK !

| ...  ,Dorchester 01 Drill“
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DBHD 1.4.1 Canada / techn. drawing needs overwork now

Ing. Goebel

-2.700 m

+72°C

Y

BAN <—  CH16 0070 0110 0038 64415
Konto:
73916190

1100-3864.415 \
12119 : -

tonalbank, Postfach, 8010 Zdrich, Telefon 0844 843 823

please pay the starving developer Dipl.-Ing.
Volker Goebel / after 5,75 years of work to
find the right concept i am out of money. |
invested all my funds, pensions, time and
even more into finding you the DBHD 1.4

-2.700 m

+583 bar
58.3 MPa

volcanic crust of the earth

DBHD repository system is already
confirmed by 14.840 nuclear waste
experts worldwide - that received
the .pdf plan via LinkedIN and they
all wrote "Thank you" and did not
mention any critic on DBHD system
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Figure 47. Gravity map, Cumberland subbasin, Nova Scotia.

There is Salt-Domes between Pugwash and Wentworth Station / NB / Canada
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Ly There is a massive
o Rocksalt Geology
given in Canada !

repository

Good for a nuclear
repository - we just
have to get all core
drilling data deeper
e then -2.300 m. to
ol make a map for a
. clever decision ...

DBHD HLW repository
in deep rocksalt Iayer%

FIGURE 2
Salt Distribution — Eastern Canadal
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Elevation of Temperature for DSCs in DBHD Canada 1.4.1 Dr. Herres
nuclear waste 30 years after use T(8,1m< r< 81m,t[a])
100

AT[K] - temperature —s1
| maximum after ‘ . m
25 years '\
80
——144 m
| DBHD 1.4.1 [ X

60 -
40

20

10.0 100.0
years after storage

1'000.0 10'000.0  100'000.0
Elevation of temperature in DBHD Canada 1.4.1 nuclear storage caused by
decay heat . Heat decay over the years. - The waste heat accumulates to a
maximum of 80 °C. Take that and add the 63 °C deep rocksalt environment

temperature and you get 143 °C maximum on the edge of the concrete-

pellet to rocksalt - The white DSC containers can stand such temperatures.

Dr. G. Herres / Physicist and Expert in thermodynamic
calculations took the challenge on to calculate DBHD
Canada 1.4.1, based on the decay heat data that was
given to us by NWMO, and based on the storage geo-
metrie in DBHD. Start Value : 0,98 MW from 832 DSCs

He calculated the maximum temperature elevation
with 80 °C, and showed their decay over distance in
meters and time. - You always have to add the 63 °C
from the deep environment means = 143 °C Total on
the edge of concrete-pellet to deep rocksalt geology.

= . ;
Elevation of Temperature for DSCs in DBHD Canada 1.4.1 Dr. Herres
nuclear waste 30 years after use T(8,1m< r< 81m,t[a])
100
AT[K] - temperature _
"~ maximum after 81 m
30 25 years '\
| DBHD1.41 [ %

0.1 1.0 10.0 100.0

years after storage

1'000.0

10'000.0 100'000.0
Elevation of temperature in DBHD Canada 1.4.1 nuclear storage caused by
decay heat . Heat decay over the years. - The waste heat accumulates to a
maximum of 80 °C. Take that and add the 63 °C deep rocksalt environment
temperature and you get 143 °C maximum on the edge of the concrete-

pellet to rocksalt - The white DSC containers can stand such temperatures.

as rocksalt might be a new host rock geology for you
in Canada we have to make you aware about the heat
conductivity parameters. Calculate with 4,5 W/m*K

Warmeleitfahigkeit von Steinsalz [W/(m*K)] - DBHD 1.4.0, 1.4.1, 1.4.2

7.0 7
6.0 °

—Korrelation
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—Mittelwert 50°C - 150°C
4.0
30
20
1.0

DBHD Materialen
0.0 T T T I
0 100 200 300 400 500 600 700 800

Temperatur [°C]

Heat-Conductivity of Rocksalt in different depth, temperatures
A new chart by Dr. Herres based on old data by Dr. Monig GRS
Usually literature says : 5,6 W/m*K - that is at laboratory tem-

perature 20° - BUT in DBHD -2.700 and 90°C the Rocksalt heat
conductivity has to be calculated with only 4,4 W/ m*K - VG

DBHD 1.4.1
Canada

Winden-Haus
mit Seil-Trommel
noch ohne Elektro

Motoren unter

Kran-Anlage

-1.349 m3- 146 m® = 1.203 m?

1.5
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1.5,
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Pellet-Diameter = 16.18 m..

|j2.42: |

Storage Area DBHD is D = 16,18 Meter / SBM Drill D = 12 m.
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DBHD 1.4.1 Canada
is possible with
832 DSCs stored

,329518

R?=0,999063

0,00
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DSC Canada , decay heat curve”in a chart
Based on an .xls table received by NWMO

(4

That is ,calculated” ,not m

easured” values

1A Graphic by Dr. G. Herres / Uni. Paderborn

Result : the 40 years old 70 tons DSC’s give
11

app. 1.175 KW heat out

good for DBHD

1.4.1 Canada /832 DSC x 1,175 KW =978 KW
WooW - that is much less then we expected !
DBHD can take app. 3 MW - but we have only 1 MW
we could even store ,, fresh CA DSC’s” - Great news !
(much different to german spent fuel heat !!!)

... and how it’s stored

Wet storage:

Bundles cool for up

to 10 years in pools
near reactor ...

Not to scale

DBHD 1.

Dry storage:

... put in containers, which last
50 to 100 years, and stored in
above-ground facilities ...

4 Canada stores white DSCs

erm:
-.. and moved to an
underground facility
yet to Le built.

safe ship transport to New Brunswick

Inside a dry storage container

Seal/Structural

weld

Lift plate —

384 fuel bundles
inserted into
4 fuel modules

Height of
dry storage
container:
3.55m
(11.6 feet)

Source: Scientific American; Ontario Power Generation

—

------

Weighs 60 tonnes when empty,
70 tonnes when full

Safequards
tube

Vent port

Lid locating pin

Safequards
tube

Reinforced
high-density
concrete

52 cm thick

Steel inner
liner L3 cm
thick

-

Steel outer
liner L3 cm
thick

Drain port

IAN MACLEOD AND DENNIS LEUNG, THE OTTAWA CITIZEN

DSC containers like that from: Darlington, Pickering and Bruce

>>> DBHD 1.4 Canada in deep rocksalt layer - New Brunswick

“1. Bohrungs-Ausbau fir Einlagerungs Betricb
oberer D=12 Meter Bereich (Zugangsbohrung)

* 2. aufgewelteter Einlagerungs-Bereicl

20m. unten - die Wand
hat eine “unruhige Oberfache™
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l*l ‘ Version 0.2.6 https://www.ing-goebel.de/dbhd-1-4-1-canada/
Calculation 10 x DBHD 1.4.1 Canada nuclear repository
Last edit: 27. January 2020 / Dipl.-Ing. Volker Goebel Switzerland / Nuclear Repository Planner ww
Capacity : 8.320 DSC's Canada (white 60 tons concrete Dry Storage Container with +10 tons net spent fuel)
Repository-Storage-Depth in DBHD 1.4.1 Canada : from -1.350 Meters down to -2.100 Meters
Based on : Draft-Planning from 2014 - 2020 actually in Version 1.4.1 - Final for CANADA
Type of invest Amount Offer / Quote Factor Total C dwg
or hint from :
Repository Plans | 2014-2020 (6 yrs) |Ing. V. Goebel + T{ 1'785'000 CAD 10'710'000 CAD praft-Plans, B-Plan{ yes
Probe-Drillings 20x Prof. Dr. M. Reich|  9'500'000 CAD 190'000'000 CAD | Cores >-2.250 m
24x Land Purchase 1,1 km2 from local owners| 396'000'000 CAD/| 10 x 110.000 m2
Shaft-Boring-Ma. | 4 xSBM /SBR | Herrenknecht AG| 90'000'000 CAD 360'000'000 CAD [2 yrs. delivery time| yes
External streets 70 km make-over 30'000'000 CAD | new / enhance
E-powerconnectior| 10x local NB Power 38'000'000 CAD-{10 kV. med. voltage|
Water-connection 10x incl. water 45'000'000 CAD |10 bar with DN 200
Internal Logistics anticipation 75'000'000 CAD | 10 building sites
Drilling platforms 10x 43.000 m3 1500 CAD/m3 645'000'000 CAD | floors and walls | yes
Mat. storage ring 10x 70.000 m3 1350 CAD/m3 945'000'000 CAD | floors and walls | yes
Conveyor Belts 5x 150'000'000 CAD diverse types
Heavy load trucks 22'500'000 CAD Dump trucks
Compensationes | 20.000 Shares |direct local peopld] 45'000 CAD 600'000'000 CAD {payment not bribe| yes
Planning Offices [Scientific expertisq many disciplines 308'000'000 CAD over 80 years
Approval Fees many agencies 124'000'000 CAD | to Gov. Agencies
Start-Setting SBM 10 x Thyssen Schachtbau | 4'500'000.CAD 45'000'000 CAD:|.temp. Structures
Shaft Drills D=12 m| 10x Thyssen Schachtbau [ 53'000'000 CAD 530'000'000 CAD | autom. Maschine
Spray-concr.-wall [ 9,3 m2 x 1.315m| 12.230 m3 x 10 900 CAD/m3 110'070'000 CAD |steel-fibre-amored| yes
Shaft completition 6 sets Siemag Tecberg | 45'000'000 CAD 270'000'000 CAD | Vent., Transport
Air-Conditioning 2% CFT GmbH 44'100'000 CAD 88'200'000 CAD | cold air+8°CIN | yes
Air-Cooling Power | 100 x 4,5 Mio. kwh | local suppliers 1'600'000 CAD 160'000'000 CAD 10 x 10 years
Watercooling tubes| 2sets DN 100 PN 340 |  Steelbuilders 13'440'000 CAD 26'880'000 CAD | 16.000 Elements
Watercooling Sets|  2xx es0 9702arF-ze Stulz Hamburg | 13'650'000 CAD 27'300'000 CAD | 151 m3/h-5°C | yes
Watercooling Power | 100 x 4,5 Mio. kWh | local suppliers 1'600'000 CAD 160'000'000 CAD 10 x 10 years
Cable-Drum-Houses 10 x 90.000 m3 S.T. 1'500 CAD 1'350'000'000 CAD | House with crane | yes
Cabledrum&Motor 5x Siemag Tecberg 6'000'000 CAD 30'000'000 CAD |Drum-Diam.=14 m
Work-Over Rigs 3x Steelbuilders 4'800'000 CAD 14'400'000 CAD | with return pulley| yes
Dyneema Ropes 16 x Gleistein DE 4'400'000 CAD 70'400'000 CAD |D=60 mm 2.100 m
Transition Cone 10 x concrete constr. 1'100'000 CAD 11'000'000 CAD | 12 m. to 16,18 m. | yes
Hole-opening 10x to Diam. = 16,2 m|  2'700'000 CAD 27'000'000 CAD | with chain-saws
Staff 80 years |50 Man&Woman |4 h. shifts down t. 3'100'000'000 CAD | Work & Safety
Rocksalt-Salt-Sale | 10 x 310.000 m3 | rough quality 75 CAD/m3|-  232'500'000 CAD | Salt many uses | K+S
Concr. Mix Plant 2x Stetter DE 1'400'000 CAD 2'800'000 CAD 2x 110 m3/h yes
Concrete-Pellets 104 Pellets 1.203 m3x 104 x 10 150 CAD/m3 187'668'000 CAD | Quality-Concrete | yes
Sand/fine gravel [ 104 Layers 1m | 206 m3x 104 x 10 105 CAD/m3 214'240 CAD [ D =max.3 mm
Magnetit powder | 104 Portions 70 m3 x 104 x 10 1020 CAD/m3 72'800 CAD | Rio Tinto, Billiton | yes
Closure works 10x own Salt grain 134'000'000 CAD |Salt + M. Pressure
building back 10x 30'000'000 CAD | farmland again
Unforseeables 3% 302'451'451 CAD | the un-expected
Total January 2020 Version 26 10'384'166'491 CAD
plus street - ship - street transports, plus law cases 10,4 Bio. CAD L
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HEIGHT, LOCATION, GEOLOGY:

Deep Salt in New Brunswick and Nova Scotia - Probe Drillings required
+ 0.00 = xx meters above sea I. (Location xx°xx’xx.xx" North / xx°xx'xx.xx" East) "near ..."
Top Rocksalt -900 meters, Thickness 1.300 meters / geol. deepstep +3.0 °C / 100 meters

BUILDING:

DBHD 1.4.1 Canada, deep safe nuclear repository, 83.200 tons
spent fuel "Deep Big Hole Disposal” / Vertical Castor Storage
Deep, safe, geological "DSC Container repository" with the white
Containers in concrete-magnetit pellets in rocksalt - SBM drilling

CLIENTs:

Canada - for: Ontario Power, Bruce Power, New Brunswick Power
NWMO, 22 St. Clair Avenue East, 6th Floor Toronto, ON M4T 2S3

DBHD Canada Developer
Dipl.-Ing. Volker Goebel

PROJECT-NUMBER:

PLANAUTHOR:

Ingenieur- und Architekturbiiro Goebel / Dept. of nuclear waste
8832 Wilen b. Wollerau, Switzerland / Ratsteich 15, 19057 Schwerin

DRAFTSMAN:

Dipl.-Ing. Volker Goebel

Project Nr. 07  Version 1.4.1

DATE: Beginning with DBHD plans

02. September 2014
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DBHD 1.4.1 Canada DSC_disposal

PLANNIINGPHASE: LAST EDIT:
Draft-Plan DBHD 1.4.1 Canada / Nuclear Repository with 832 white DSC HLW Containers 01. February 2020
PLANNUMBER: PLANTITEL: SCALES:

many - but all " to scale "

PLANSIZE:

EN_DBHD_1.4.1_Canada_Nuclear_Repository_DSC_HLW_Rocksalt_New_Brunswick_Nova_Scotia_Ing_Goebel_for_ NWMO_payment_required.pin

1.682 x 594 mm put on a door
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