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Overview of Legacy/NORM sites







1. Sites description

Inner Mongolia BaoTou Iron and Steel Plant (Group Ltd.)
or BTISP
founded in 1954

Bayan Obo
» Mining and crashing
»Milling (2008,0ne pipe for water, another for
concentrated slurry)

eBaotou

»Iron and Steel Plant
»Rare earth plants (1974 )



Inner Mongolia BaoTou Iron and Steel
Plant (Group Ltd.) or BTISP

e 9X10°t/a products of iron and steel
e more than 7X103 t/a products of oxide
equivalent of REO (2006).
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Bayan Obo Mining Sites
Ores (O),Dumping sites(A,B,C,D,E)



Mining sites in Bayan Obo

Main Mine and East Mine

open pit mines

1520 X 1080m?2 for Main Mine, 1400 X 1020m? for East Mine

About 10X 10° t/a of ores are recently mined
About 276X 10° t of ores had been mined by the end of 2006.



Mining sites in Bayan Obo

West Mine

a big open pit mine,
started in May, 2006.

4,600 m in length
1,000 m to 1,200
m in width.

The present
production of ores
IS expected to be
3X10°%t/a,




Mining sites in Bayan Obo

swaste rock dumps

About 10X 10° t of waste rocks are produced annually.

Total amount of waste rocks is about 560X 10° t , piled up in
the waste rock dumps.




A new milling plant and

tailing pond has
operated since 2005.



The BTISP and Baotou City
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ferrous slag, 3.55X 106 t/a




about 1450,000 t/a of
ferrous slag has been
used to make cement,
bricks and other
building products







2. Monitoring programme

*Regional Radiological data

Aero survey and ground measurements
Work was done during 2006-2009

Monitoring data
The Monitoring Data of Baotou Radioactive
Environmental Quality , required by regulation,
and carried out by INNER MONGOLIA

RADIOACTIVE ENVIRONMENT MANAGEMENT
INSTITUTE



sites with elevated levels of radioactivity

BG: 85nGy/h

HBG:200—800nGy/h ( about 55.4 Km?2)

Mining sites and Ores (0):600 to 2000nGy/h

Dumping sites(A,B,C,D,E): 400 to 800nGy/h
1200nGy/h

hot spots (P1-5): 500-2000nGy/h
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BG: 65nGy/h (50Bg/Kg for Th)
Tailing pond: 650-1200 nGy/ h
(11 Km?)
Ferrous slag dump: 500-1200
nGy/ h
The contaminated soil area:
85-150nGy/h
80-200Bqg/kg for Th in the
upper layer of 10 -20cm.
32 hot spots : 120-1200nGy/h
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PAEC PAEC of Gamma

of 222Rn  220Rn dose rate
Indoor wrogeny  progeny
radiation

nJ/m3 nJ/m3 E-8Gy/h
BNS 60.86 37.78 12.63

BS-the buildings made of slag bricks.
BNS-the normal buildings not
containing slag
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years
1950s 1960s 1970s 1980s 1990s  After 2000







Ferrous slag produced in defferent years

226Rg 232Th 40K
years Ba/kg Ba/kg Ba/kg ra | 1y
before1990 0514245 | 2072.6+254.1 | 77" | 0.48 | 8.28
3AT056%:
1992 82.9+133 | 1618241942 | =" | 041 | 6,53
1993 81.9+12.3 | 1233641480 | < 7 >> | 041 | 5.03
187.5%18:
1993 101.9+16.3 | 1327.0+1592 | ~° =% | 051 | 5.42
1996 105.8+15.3 | 612041082 | - | 053 | 2.67
2003 009463 | 58814413 | 112.947.9 | 0.45 | 253
2005 1195+83 | 52924163 | 1547469 | 0.60 | 2.40
169.3%16.
2006 106.14+9.6 | 536.6+24.3 A 053 | 2.39
_|_
2007 1206206 | 51642669 | © o T | 060 | 2.36
_|_
2008 7594108 | 42664522 | o0 | 038 | 188




Building material in Baotou

232Th 226Ra 4OK
products Bag/kg Bag/kg Ba/kg Ik g

Brickl factoryl 180+17.2 45+3.4 210+24.1 0.23 1.18
Brick2 factoryl 2121225 51x2.5 123+17.8 0.25 0.98
Cementl factory 2 39.0x2.7 35.5x2.8 122+9.0 0.18 0.27
Cement?2 factory 2 209.81+12.1 58.91+2.7 192.2+12.3 | 0.29 1.01
Cement3 factory 2 240.1+21.7 246112 | 371.9+124 | 0.12 1.08
Cement factory3 330.9+324 | 83.6x8.7 | 429.2+32.7 | 0.42 1.60
Brick factory4 192+12.6 56+2.1 4021+32.1 0.28 0.99




Tvpical ranges of radiation level in work places and environment

*Gamma dose rate

**PAEC of 22"Rn progeny

Type of samples nGy'h Mev/1
Bavan Obo background 85
Mining sites 600-2000
Dumping sites 400 to 800 226.1
Work places in plants 300-500
Bayvan Obo City area 100 -150, average 121 199.4

Background in Baotou

65

Work places in plants

Mostly.300-5(04:
Some. 500-1000.max 1518

25-500 (average 126)

Taillings

650-1200

75.4-590.1 (average 243)

RE slag pile 1500-4000

Contaminated soil in | 85-150

Baotou

Baotou City Background 69-125.6 (average 94)

*PAG- data after the Programme of Aero survey and ground measurements

HHMIMEE— data after the results of Monitoring by Inner Mongolia Radioactive Environment

Management Institute




Typical ranges of radionuclide concentration mn environmental materials

Type of samples units | *Ra | **Th “Ra
Soil background in Bayvan Obo | Bqkg | 33 46 PAG
tailings about 1600 PAG
ferrous slag Bqkg 0.51.6-10° PAG
RE slag Bq/kg 2.0-3.8<10° PAG
contaminated soil( upper layer | Bg'kg 80-120 PAG
10 cm) in Bayan
dust crushing and sorting | Bq/k 1.3-1.9-103 1.2-2.0<10°
powder | plant : o MIMRE
from sintered plant Bg/kg 0.5-1.6<10? 1.2-2.0-10?

steel smelting plant Bq/kg 0.2-1.2-107 0.2-1.1-10°

. 4 O " R 2
exhaust gas from RE plant 10 B 3.2 MTIMRE
Bq m

Soil background in Baotou Bqgkg | 33 36 PAG
contaminated soil( upper layer | Bg'kg 80-200,0r>400 PAG

20 cm) in Baotou

near tailing pond

*PAG— data after the Programme of Aero survey and ground measurements

*=+MIMRE— data after the results of Monitoring by Inner Mongolia Radioactive Environment

Management Institute







Sea-

. N NNE | NE | ENE E ESE | SE SSE s ssw | sw | wsw | w | waw | nw | NNwW | C
fre 15.
q 610 | 130 | 120 | 130 | 700 | 980 | 1210 | 600 | 650 | 500 | 300 | 130 | 100 | o060 5.00 7.00 ;
s
sepde 270 | 330 | 160 | 350 | 240 | 260 | 270 | 340 | 300 | 230 | 240 | 270 | 180 | 450 3.00 3.10
fre 23.
q 1000 | 110 | 100 [ 080 | 180 | 300 | 350 | 260 | 500 [ 310 | 520 | 380 | 380 | 500 | 1260 | 1500 |
SP
Sepde 720 | 400 | 200 | 200 | 220 | 48 | 405 | 320 | 410 | 480 | 400 | 720 | 520 | 6.40 5.60 5.90
fre 19.
q 1950 | 300 | 250 | 060 | 280 | 270 | 300 | 250 | 320 | 310 | 480 | 250 | 300 | 1000 | 1500 | 19.00 | o
F
sepde 400 | 235 | 280 | 240 | 250 | 240 | 400 | 440 | 440 | 360 | 360 | 240 | 420 | 400 4.60 430
fre 21.
q 1100 | 080 | 005 [ 000 | 1270 | 230 | 170 | 400 | 500 [ 300 | 3800 | 120 | 170 | 300 [ 1200 [ 207 | %o
W
Sepde 250 | 200 | 220 | 110 | 120 | 190 | 190 | 190 | 200 | 200 | 140 | 120 | 200 | 200 2.90 3.00
fre 21.
q 11.90 | 200 | 1200 | 100 | 460 | 500 | 570 | 420 | 490 | 380 | 450 | 180 | 200 | 220 960 | 1470 | %
annu
al spe
P 350 | 260 | 220 | 290 | 240 | 270 | 290 | 290 | 290 | 270 | 260 | 390 | 320 | 3.40 3.40 3.50

ed










4. Possible scenarios for modelling
Case2 Area sources

Contaminated areas(onsite/offsite)




Case3 indoor Rn

Some other cases:
about

eCoal industries
Phosphate industries



Which code(s) should be used?

g o

Models usec

Scenario Detailed Model |Screening
Model

Point source PC-CREAM CROM
COMPLY

Area source RESRAD-OFFSITE PRESTO
DOSDIM (+ HYDRUS)
AMBER

Area source plus river | RESRAD-OFFSITE
(AMBER)

After the material of Second Working Group Meeting, 2009.9.23




Models available within group
« CROM
« PC-CREAM
« RESRAD-OFFSITE
* PRESTO
« COMPLY
 (Radon code) exhalation into buildings

After the material of Second Working Group Meeting, 2009.9.23




2011 programmes

NORM solid waste distribution in China

coal
29. 42%

coal gangue
2. 17% aluminu%anadium

2.99% 1 93y

phosphate others
4.62% 4. 48%
are—earth
0. 86%

zircon
0.04%

lead/zinc
1.22%

copper
6. 48%
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