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LONG TERM ECOLOGICAL BEHAVIDUR OF APAMDONED URANTUM MILL TAILINGS

b RIOMASS TRANSFER OF RA-224, FB-210 AND URANIUM IN TERRESTRIAL AND
SEMIAQUATIC AREAS AND RELATED FOOD CHAINS
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1.1 GENERAL DBJECTIVES

Environmental pathuays of long-lived radionuclides from uranium mill tailings
tp the snavironaeent  should be evaluated in comauniti=ss which zs clossly as
possible refect those of the future. Typical =arly colonizer spefies  have
sctablished on ursnium wmill tailings two decades after sbandonment. The
growth characteristics of thess =arly colonizers have been svaluated 35 wall
35 the radionuclide transfer to the plants in terpastrial and semiagquatic
apess on uranidm nill tsilinds in the Bancroft, Elliot Laks and Uranium City
sress. This inforaation is placed into an ecological context for the prasant
and the future communities.

1.2 SPECIFIC DEJECTIVES OF THE INVESTIGATION

The specific objectives of this work are to arrive at =stimates of mass
transfar of radionuclides from the tailings to indigenous  pionesring
communities which have developed on  insctive or ahandoned uranium aill
tailings sites in the past two darades. Thess sstisates 3re related to
consumption by fauna, which may graze on tnese ific plants. A raview of
the acological dynamics of the vegatati
on the wastes sites is atizapted to fors

2. NATERIALS AND _METHODS
2.1 TREE DENSITY AND BIOMASS
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2.3 FOOD CHAIN CONNECTIONS

No site specific data have been collacted on the fauna associated with ths
uranium mill.tailings sites.The informstion on consumers of the plant species
has besn darived from the literature.

3. RESULTS AND DISCUSSION

3.1 TERRESTRIAL ABOBE GROUND BIOMASS

FIf. 1. heidght and biomass

Fig. 2 Biomass distribution of white birch less then 50 ca tall.
Table 17 Tres densities for Aspen and Birch.

Table 137 Ground cover hiomass volumes

Table 1bt Estimates of totasl above dround biomass weighis

Fig 3¢ Ra conc. in washed White Birch

fig.3a:Ra conc. in unuashed white birch

Fid 47 Fb 210 conc. in wzhsed White Birch

Fid. 4at Fb 210 conc. in unwashed white Birch

3.2. WETLAND ABDVE GROUND BIOMASS

Table 2:The concentrations of Ra 22 in biomass componsnts in a
cattail stand/m2

Table 2a33The concantrations of Fb 210 in biomass components in 3
cattail stand/a2

Table 2b:Ths concenirations of Uranium in biomass components in 2
cattil stand/nl

One zxample of the tables 2 is diven:

Compartment Weight . Rs conc/g Ra conc/a? fliax Ra conc
collected determined calculated accunulated




3.3 THE CONSURERS

~=Table 37 Aniwals species consuming #ma jor pioneering plants
growing on uranium nill tailings

Tablz 4% The rangds 3nd density of bird populations
Table 57 The rands and density of wammal populations
Tabhle 6% Analysis of avian dizts

Tahle 7¢ Analysis of mammalian diats

Table B: Animals and their occurances in relation to the
study areas.

3.4. GSUCCESSIONAL CHANGES AND THE RECOUERY OF URANIUR MILL TAILINGS

This szction will report the data I have for concentrations and ages of White
birch and Treebling aspen, Figs. 5. Data frosm the literature will be
discussad on successional changes on wasts sites. rool zone development and
soil  development, fire cycles and timeframes for some relavant scological
aspects.

4. CONCLUSION

The conclusion will highlight the conplexitias in addressing long-tera
environmental impacts of parsistent trace substances such as long lived
radionuclides and hance the difficuliy in modelling the anvironment.

5. REFERENCES

References for the consumers sre included.
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Table 1l: Density of Trembling Aspen and

White birch on Nordic ( Elliot Lake , Ont.)

~ g

DENSITY AND BIOMASS OF WHITE BIRCH ON TAILINGS
DENSITY AND BIOMASS OF ASPENS ON TAILINGS

- Biomass
- n Height Density o/tree
Height Density Biomass m trees/m Stems
m trees/m g/tree Leaves
Leaves Stems
17
11
0536 25+ <1 0.0087 120 210
<1 0. so 100 1 -2 0.0067 520 615
1 -2 g.gisg 200" 2 -3 0.009(13 200%
2-3 - - 0.003
3-4 0.0075 315 1140 3-4

S ——
* Leaves and stems

* Leaves and stems

-

Table la: Above ground cover composition of Biomass

ABOVE GROUND COVER COMPOSITION AND BIOMASS

Composition Cover Cover

of 1 m?2 Type 1 Type 2
% g/m2 % g/m2

Herbs 43 55 )

Grass 43 55 ) 25 31

Add Gunnar values for Grass,.| Shrubs 14 18 75 92
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Fig 5: Age of trees in relation to Radionuclide concentrations
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TF&E s RNIFAL SPECIES CONSUMINS THE MAJOR PIONEERING PLANT
LING - SITES

Scaup, Lesser
Taal, Blue—uxngad
Grean—-wingad
Goosa, Ca
GBrousea, Sharp—tazled

Rail, Sora
Snipe, Hilson®s{Comaon)
Suallow, Tree

1]
SPECIES OF URRNIUM ) TRI . :
1 i i
PLANT SPECIES : BIRDS : FERTIALS :
i ! i
g : Ch Bl | B :
Batula papryifera ickadea, ack-cappaed i Qaver -
! Crossbill;, Red i Caribou 1
vy { Finch, le ! Deer, Hhite—teiled H
| Goldfinch, H..rxcan I Hera, Varying i
! Brouse, Ruffed I HFoosa i
i p~tailed I HMouse, Woodland Jusping 1
i @ I Porcupine i
I NMuthatch, Red-braasted | Squirrel, Red ]
I Siskin, Pine i 1
| Sparvouw, Fox# ] i
| Haxwing, Cedar H :
CYPERCRCERE i 1
Scirpus spp. ! Coot; Amarican Baavar 1
| Douwitcher, Short-billed# Chi » Laast 1
t  Duck, Baldpata (American Mu t i
i Widgaeonl Vole; Meadow i
{ Black H
i Canvasbacki §
i Gol deneye, Comaon !
! Mal lard }
i Pintail,Northaern
i Radhead H
i Ring—necked
: Shovel lar-; Northern
i
i
i
1
1
I
{
1
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GRAM INEAE
Hordaum jubatum L.

Other grassaes

Goosa, Canada
Bobolink#
Coot

Cowbird; Brown—-headed
Oucic, Baldpate (fmerican

Baavar#
Chipaunk, Eastern(?)
Least
Deer, Hhite-teailed
Hara, Varying
osat

Ea
{

Toal,élue—uxngad
Green—winged
Boosa, Canada

Grousa, Ruffed#

Sharp-tailed

Juncoe, Slata—colourads
Larik, nad
Partridga, Gray
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S rouw, Chipping®
par s Pp ﬂg.
%
Hhite—crouned#
Hhite—thvoated
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SALICARCERE Besavear

Populus spp. Daar, White-tailed
Hare, Varying
goosa

orcup ina®
Squirrael, Red
Yole, Meadows

Finch, Purple
Grousa, Ruffed
Sharp-tailed

- WO - e
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T phaﬁspp Beavear
b - Moosa

Fuskrat

Duck; Teal, Green-winged
Goosa, Canads
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