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1.0 INTRODUCTION

Phase I investigations performed bulk analytical testing and treatability testing on sediment
samples collected from the St. Lawrence River near the Courtaulds Fibres plant. The sediment was
collected by river bottom dredging over an area considered to be representative of the range of
contamination. Sediments in this area are Imown to be contaminated above Ontario’s severe effect
levels (SEL’) for several metals and some polycyclic aromatic (PAH's) compounds. As the St.
Lawrence Remedial Action Plan (RAP) team has chosen the Courtaulds site as a possible location for
a large scale demonstration of sediment removal and treatment technologies, the Wastewater
Technology Centre’s (Operated by Rockeliffe Research Management Ltd.) waa contracted to perform
preliminary treatability testing in order to determine possible pre-treatment and treatment options
which might be used.

1.1 Background - Phase I Preliminary Testing

The results of phase I teating indicated that the sediment was of low density, had 73% fine
particles (< 38 ym) and was moderately contaminated with heavy metals. Particle size separation
testing indicated that the majority of contamination resided with the coarser material, and general
indications were that particle size separation could be used to isolate a significant portion of the metal
contamination, with the contaminants reporting to the larger fractions.

Sedimentation testing revealed that the sediment resisted dewatering to a level greater than
about 20% solids, and therefore gravity thickening to dewater the sediment was not considered as a
viable pre-treatment option. Mechanical dewatering may need to be considered.

Further investigations revealed that density separation testing could be used to isolate a
mignificant portion of the contamination within the sediment, as evidenced by heavy metal
concentrations which were well above Ontario’s SEL’s. Contaminants were concentrated in the lighter
fractions. As gravity thickening and subsequent density fraction chemical analysis did indicate a
substantial ferrous and non-ferrous metals content in the density fraction isolates, two technoiagies
were considered for their suitability as treatment options for the Cornwall Sediment:

¢ Froth flotation testing for separation of mineral phases;

¢ Magnetic separation to remove ferrous components;
12 Objectives

In consideration of the need to determine what testing is needed to determine exactly which
pretreatment technologies have the best potential to achieve the desired cleanup targets, the principle

objective of Phase II testing was to determine the efficacy of Froth flotation and magnetic separation
in readily removing metals from the Cornwall sediment.

2.0 METHOD

A 4 Kg sample of the raw sediment was subjected to 1 flotation test and 2 magnetic separation
tests. For the first magnetic separation test, 60 grams of raw sediment was conditioned for 30
minutes, then a 250 mL sample of the conditioned sediment was fed through an Eriez wet high
intensity laboratory separator, set at a magnetic field intensity of 20 Kilogauss. The separated
products were oven dried and then submitted for metals assay.




In the second magnetic separation test, 400 grams of raw sediment was conditioned for 30
minutes, then a 2 L sample was fed through a Jones wet high intensity laboratory separator set a
12000 Gauss. The products were filtered, oven dried and then submitted for metals assay.

For the flotation testing, 380 g of raw sediment was agitated at 1200 rpm, and then
conditioned in timed stages (see Appendix 1 for Flotation Test Report) with selected reagents in a
1000g Denver Flotation cell. Bach of the flotation concentrates and tailing products were assayed for
metals. A group of 5 selected reagents (Na S, Potassium Amy] Xanthate, an Amine collector, and pine
oil) were applied to maximize the metals content in flotation concentrates. No attempts were made to

optimize the separations.

Chemical analysis of all flotation and magnetic separation products for Cr, Fe, and Mn was
achieved via sodium peroxide fusion followed by acid leach in 20% HCL, and subsequent analysis by
atomic adsorption spectroscopy. Analysis for Cu, Ni, Pb, Zn, and Cd consisted of strong acid
dissolution with HCL, HNO,, HF, and HCIO, digestions, followed by ICP determination.

Appendix 2 provides a summary of the raw data generated from the treatability testing.

8.0 RESULTS
3.1 Flotation Testing

The flotation test produced a tailing product assaying 639 pg/g Zn and 1.6 png/g Hg with a
weight recovery of 50% of the feed. Metal removal into flotation tails averaged only 38%. The oil &
grease content (Table 1) was reported to diminish the effectiveness of the flotation testing.
Hydrocarbons interfere with flotation by acting as a collector surface on the slime particles allowing
slimes to float and forming larger hydrocarbon/metallic agglomerates which are typically unresponsive
to flotation. As evidenced by the results in Table 1., mass balance closure was generally above 30%
for all metals of concern, but acceptable separations of contaminants from "cleaned” products were not
achieved.

Eaw Sediment

Flotetan Tails

Flotation
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Table 1. Cornwall Sediment Flotation Testing Mass Balance




3.2 Magnetic Separation Testing

As shown in Table 2., magnetic separation testing was also relatively ineffective at achisving
an acceptable separation between magnetic and non magnetic materials in the sediment. For the
Ereiz wet-high intensity test, 93% of the products reported to the non-magnetic fraction, while for the
Jones wet-high intensity test, 78% of the products reported to the non-magnetic fraction. Both zine and
mercury reported above their respective "Severe Effect Limits" in each of the isclated fractions. In
general, both fractions contained significant portions of metals originally found in the sedimeat. Iron
removal into magnetic fractions was also poor. For example, although the iron content of the magnetic
fraction was relatively high for both separation procedures (102 000 & 47 600 pg/g), this quantity
represented only 39% and 26%, respectively, of the total iron content of the sediment samples tested.
As in the flotation testing, the formation of hydrocarbon/metallic agglomerates were noted during the
magnetic separation testing. It may be the case, therefore, that the effective removal of hydrocarbon
interferences would enhance flotation/magnetic separation processes applied to the sediment.

e
i

Jones wet high-intansity Magnatic
Separaticn Testing (12K gauss)

Miusgmatica ) 1210 183 ame | 140 47600 T 2.1 18
Non-magnetics b ] Z18 1410 | 180 211040 m 53 ig

Ereiz wet high-intanaity Magnetic
Separation Testing (20 K gauss)

Magnetica 7 262 230 RO 330 102000 | 1700 14 18
Non-Mungnatics 93 38 24 1640 e 21500 250 6.2 a3

OMOEE Sediment Quality Guidskines
Lowest Effect Levwel 16 31 120 5 000 4830 o8 0.2

Severe Effect Level B 2E0 B30 110 40000 11040 it 2 I

" From Open Water Disposal Guidelines

Table 2. Cornwall Sediment Magnetic Separation testing mass balance




33 Comparison of Results of Phase I and I

The results of all of the treatability testing performed in Phases I and II of this study are
presented in Table 3. Careful scrutiny of Table 3 reveals that the most significant improvement in
sediment quality was achieved by particle size separation except for mercury for which density
separation achieved the best reduction. The results for froth flotation were extremely disappointing
gince the expectation before these tests were run was that flotation would be an effective treatment.

Also from Table 3 it can be seen that particle size separation at 38 pm could produce a "clean”
fraction (the underflow of the screen) which would meet the Ontario draft industrial fill guidelines.
The only metal which might not meet the criteria using this particle size separation is mercury, which
separated in the opposite trend to the other metals. Mercury concentrations are greater in the fraction
less than 88 pm. Therefore, if mercury levels in the dredged sediment had average values greater
than 0.36 pg/g (a distinet possibility) then the underflow from the 38 pm screen would not meet the
industrial fill criteria. In this case the underflow sediment from the 38 pm screen would have to
proceed to a density separator such as a screw classifier to remove the mercury (in the overflow).

Figure 1 presents an overall comparison of the relative proportions (on a total mass basis) of
all metals residing in the treated sediment for each of the four treatment technologies tested. A
relative comparison indicated that technology option A (particle size separation) would be the preferred
technology, with 54% (mase basis) of the total metals in the untreated sediment regiding in the treated
sediment (ie. 56% reduction), compared to treatment option D (magnetic separation} in which 80% of
the metals resided in the treated sediment (ie. 20% reduction). An economic assessment of the
potential for a size separation and/or other alternative remedial options which could be successfully
applied at the Courtaulds site is discussed in Section 5.




Zn Pb Pe Cr
Particle Sire Separation (A)
Raw Badimest (WTC) 62 29 1030 89 26000 51
> 38 pm 80 41 399 242 12800 87
< 38 pm 18 12 172 65 4500 14
% Reduction bk &9 89 6 a3 73 81 0 0
Density Beparation (B)
Haw Sadimant (WTC) 884 146 7300 471 129800 234 1528 157 1.08
Light Fraction 42 163 8800 136000 265 1470 1.85 0.82
(21% wiw aallda) 525
Dense Fraction 267 110 4200 99303 171 1036 1.0 <
(33% solids) 361 0.0075
% Reduction 80 25 42 23 20 27 22 36

99

Froth Flotation (C)
Raw Bedimant (Laksflald) 148 191 1443 220 27857 128 387 68 82
Cancsntrats
Chias Tailings (50% rec'd) 132 838 839 163 21357 118 334 41 18
% Reduction L} 76 56 26 23 8 8 28 50
Maguetic Ssparation (D)
e Sedissst |Lakafaid] 143 131 1443 220 27657 125 367 5.6 3z
Man-Magnetic [35% tped) 98 ] 1630 224 21800 110 250 52 32

% Reduction
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Heeid, Fill

Induat, Fill

Contr. Fill

Table 3.

41

130

1600

6

1500

140

200

2000

58

a2

120

7600

Cornwall Sediment Treatment Performance Comparisons




JIBWIpeg SPreYIMo) oY) 03 pafddy saserdtlj JuatmiEaL], o Anpgeder) Eactuay §RIOI JO JUSUISEISTY oAljeIedwo)) 1 eanByg

SSIDOH NOILYHVAIS 40 AdAL
a 0 g v
i - M
/4 " 4 " 4 (4 1o 3
m
e 4
\._H o
/| =
or P
o5 =
/] 4
...... \\\\.D._... w
........... Vige B
...... /0% &
...... \\\.cﬁ__. 3

ONINIVINZY INJOH3d - STVIIWN TIV
S171NS3H AANLS ALMIGY.LY3HL Sa1NVY.LHNOO




4.0 TECHNICAL CONCLUSIONS/RECOMMENDATIONS

. Froth flotation of this sediment is not recommended as a treatment option.
iy Magnetic separation is not recommended as a treatment option for this sediment.
B Particle size separation of this sediment at the 38 um size would produce a fraction less than

38 um which represents 73 % of the mass of the solids and which would probably meet the
Ontario draft industrial fill guidelines.

" Mercury is the one contaminant which did not report to the coarse material and this might
mean that the industria) fill criteria cannot be met for the fines. Mercury did separate very
well by density with the mercury reporting to the lightest fraction.

" A small pilot scale test (500 litres sediment) should be carried out at a technology vendor’s
facility to determine if the screening is feasible at large scale and to determine if density
separation is necessary.

5.0 ECONOMIC ANALYSIS OF OPTIONS

While the technical conclusions are that some form of scresning and possibly density
ssparation could achieve a reduction in the amount of sediment requiring disposal at & landfill, this
does not mean that this is an economically attractive option, Therefore some cost estimates aof
different options, and comparison of options, is required. A cost analysis is normally outside the scope
of & treatability study snd was not included in the terms of reference for this gtudy but the
Wastewater Technology Centre agreed to include this section at the request of the Courtaulds
Technical Planning Committee. A more thorough svaluation of options (poesibly through pilot teating)
and examination of costs should be done befors deciding to proceed with any one option. Through
digeussion with the Committee the following general sptions were identified:

1. Remove 4000 m® sediment and dispose in industrial landfill.
(a) Remove with hydraulic dredge
(b) Remove with mechanical (bucket) dredge

9 Remove 4000 m® sediment and treat by size separation only; contaminated fraction to industrial
landfill; "clean® fraction spread on Courtaulds property as industrial fill

(a) Hydraulic dredging
(b) Mechanical dredging

3. Remove 4000 m® sediment and treat by size separation and density separation; contaminated
fractions to industrial landfill; "clean” fractions spread on Courtaulds property as industrial fill

(a) Hydraulic dredging
(b) Mechanical dredging




The reason that hydraulic and mechanical dredging are included as separate sub-options is
that hydraulic dredging produces a sediment slurry with considerably more watsr than mechanical
dredging does. This extra water would cost more to handle and treat.

The costa for each treatment and disposal option have been estimated and appear in table 5.1.
The cost calculations for the above options appear in Appendix 2. Note that these estimates are
rough estimates only, they do not include all costs associated with the project (specifically
the cost of dredging and project management are excluded), and no actueal quotations have
been solicited from technology or service vendors.

Disposal of 4000 m® at $450,000 $395,000
industrial landfill

Treatment by screening and
disposal of contaminated $374,700 $315,100
fraction at industrial landfill

Treatment by screening and
density separation and $353,000 $300,500
disposal of contaminated

fraction at industrial landfill

Table 4. Cost estimates of the disposal and treatment options. Note that these costs
are not estimates for the entire handling, treatment and disposal project.
They are partial estimates only, for comparative purposes.




- Appendix 1

Summary data for Flotation and Magnetic Separation Testwork
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‘ l LAKEFIELD RESEARCH H akefeld, Oniario, Gonada KoL, 20

A DIVISION OF FALCONBRIDGE LIMITED Tel. (705) 652-2000 Fax (705) 652-636%

Tune 1st, 1994
Mr. Wayne Randle
Wastewater Technology Centre
Rock Cliff Rescarch Management Inc
867 Lakeshore Road
P.O. Box 5068
Bulington, Ontario
L7R 4L7

Dear Sir:

Re: Preliminary Flotation & Magnetic Separation Testwork
on Sediment Samples

Enclosed are the results of the testwork conducted including testwork details and 2 brief
summaty table.

The results indicate that combination of flotation and magnetic separation would probably
result in a final product that would meet the severe effect level criteria of the Ontario
Ministry of Environment and Energy.

The high intensity magnetic separation test No. 2 produced a non-magnetic fraction
containing 98 1tg/g Cu, 2190 ug/g Fe and 110 pg/g Cr with a weight recovery of 93
percent of the feed. These are equal to or below the threshold limits for severe effect of
these contaminants.

The flotation test No. 1 produced a tziling product assaying 639 pg/g Za and 1.6 jLg/g Hg
with a weight recovery of 50 percent of the feed. These levels were below the threshold
limits for severe effect of these contaminants.

Combining the two procedures, magnetic and flotation separation in series indicates that a
product meeting severe cffect level criteria would probably be obtained. We have not yet
put these two procedures together, but we recommend that this be done in future testwork.

LAKEFIELD RESEARCH CHILE SA., Los Ebanisuas 8585, Parque Industrial La Relna, Sanriago, Chile
Fono 56-2-273-5076  Facsimil 56-2-273-0250
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These results could be improved with prior removal of the hydrocarbons. The
hydrocarbons interfere with flotation by acting as a collector surface on the slime particles
allowing slimes to float and forming larger hydrocarbon/metallic agglomerates which were
unresponsive to flotation.

These hydrocarbon/metallic agglomerates were noted during the magnetic separation.

Breaking down the hydrocarbons thermelly or chemically before flotation/magnetic
separation would enhance these separation processes.

As such we would make the following recommendations.

8) Dectermine an effective method for hydrocarbon removal,
i} a series of tests at varying times and temperatures could be conducted to optimize a
thermal destruction system. The results would be evaluated by analysis of the residue
and the flotability of the metallics from the residuc. Dry magnetic separation tests
would be conducted on & perma roll high intensity magnetic separator.

ii) A serles of washing tests to be conducted using a variety of soaps and emulsiflers to
break down the hydrocarbons. The chemically treated pulp would feed directly to
flotation. The first stage of flotation would be to recover the organics either by the
additdon of small amounts of activated carbon or by chemically releasing the organics
by pH adjustment followed by floration with or without activated carbon addition. The
cleaned metallics would then be floated as 2 separate concentrate.

b) Corabine magnetic separation and flotation processes.

This letter provides an informal repart. Please contact us if you require a more detailed
report or further testwork.

Kind regards,
LAKEFIELD RESEARCH

//fﬁ - B R

S.R. Williams R.G. Irwin
Manager - Mineral Processing Senior Metzllurgist

-
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Summagry of Results
Calculated Head Sample Analyses
Test Assays \g/g == _ i
No: Cu Ni | Zn | Pb Fe |/Cr,| Mn | Cd |{Hg)
| 135 44| 1450 227| 28221 119 364 5.6 3.6
2 134 54| 1479| 226| 27533| 125| 352 58 31
3 161| 296] 1401| 208| 26918 132| 384; 6.1 3.0
Average 143 131| 1443| 220| 27557 125| 367 5.8 32
Product Summary
Test |Procedure |Product % Wgt Assays as \g/g
No: Recd | Cu Ni Zn Pb Fe Cr | Mo [ Cd | Hg |
1 |Flot Flot Tail 50 132 33| 639| 163] 21357 118| 336 41| 1.6
2 |Ericz Mag |Non-Mag| 93 98 39| 1530| 226| 2190 110| 250] 52| 3.2
3 |Tones Mag [Non-Mag| 78 139 39| 1410 215| 21100{ 130 270| S5.3| 32
OMOER Sediment Quallfy Gulde Lines
Assays as JLelp |
Cu i | Zn | Pb Fe Cr [ Mn | Cd | Hg |
Lowest Effect Level 16 i6] 120 31} 20000 26| 480 0.6 0.2
Scvere Effect Level 110 76| 8200 950| 40000 110} 1100 10 2
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. Flotation Test Report

Metallurgical Resulls;
Product W:igl}% Assays Lele

ETAMS (o] Ni | Zn [ Pb | PFe [ Cr | Ma | Cd Hg
Ro Conc 1 61.8| 163 149 | 64 | 2600 313 |36300| 140 | 400 | &.1 o
Ro Conc 2 9650 | 254 1290 | 49 |2040| 283 |34100| 110 | 390 | 6.6 3.9
Ro Conc 3 3Le 3.4 147 55 | 2240 277 | 35400| 110 | 380 T2 5.6
Ro Conc 4 33.5 89| 200 | 51 | 1870 277 [30400| 110 | 320 | 6.2 LR
Ro Tail 1548 410|117 | 29 | 372 | 138 | 19400| 120 | 340 | 3.6 1.1
Head (Cald) | 378.0] 1000 135 | 48 | 1450 | 227 |28231| 119 ] 3&4 56 | 46
Froduct Weight % Distribotion

grams | % Coa | Ni | Zn | Pb Fe Cr | Mn | Cd Hg
Ro Conc 1 61.8| 163| 18.0| 23.8| 29.3] 22.5| 2.0 19.2| 18.0| 235 238
Ro Conc 2 96.0| 254 24.2| 28.3| 35.7] 31.6| 30.7| 23.5| 27.2| 29.8) 412
Ro Conc 3 31.9 8.4 9.2| 10.6|] 13.0/ 103| 10.6| 7.8 88 108 13.0
Ro Conc 4 33.5 39| 13.1| 103| 11.4|] 108 9.5| 82 7.8 98| 95
Ro Tail. 1548 | 41.0| 354| 27.0| 10.5| 24.8| 28.2| 41.3| 382 262| 124

Head (Cal,d) | 378.0 | 100.0 | 100.0] 100.0] 100.0] 100.0] 100.0| 100.0] 100.0] 100.0] 100.0

Combined Prodocts- Analyses
[Froduct Weizht Assays ig/g.
: in

grams| % | Cu | N
\

Pb | Fe | Cr [Mn | Cd | He

Ro Tail 3 - 49.8 132 33| 639 163] 213571 118 336 d.1 1.6
Ro Tail 2 58.3 134 36 BT71| 179 23391 117| 343 4.5 22
RoTail1- 837 132 401 1226( 211| 26643 115 337 5.1 33
Combined Products- Dhstnbution
Product Weight % Distribution

grams| % | Co | Ni | Zn | Pb [ Fe [ Cr [Mn | Gd | Hg |
Ro Tail 3 498 | 4861 373 | 21.9| 356| 37.7| 495| 460 | 359 | 219
Ro Tail 2 583 | 57.7 | 47.9| 350 459 | 483 | 573 | 548 | 467| 349
Ro Tail 1 837 82.0] 76.2| 70.7| 77.5| 79.0| 808 82.0| 765| 762

4/1/94 Lakefield Rescarch Test No- 1 Flot
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Flotation Test Report
Project : 4370-086 Test: 1 Operator: rgi
Purpose: To differentially flot the heavy metals from the silt samples.

Conditions:  The pulp was conditioned for 30 mi}.

Feed: 380 grams Sample No: 1

Primary Grind: Nil

Conditions:
Reagents, glt Tims, minutes
Stage Naz5 [ PAX® [Armad (DFZ50 Grnd| Cond | Froth| pH
Gl i

Condx | 0]
Condx 2 0 2
'Rougher T 20 1 3 | 6.9
Rougher 2 100 2 I P25
Kougher 3 2000 | 100 20 1 25 | 10.6
Rougher 4 3000 100 20 1 2 | 108 |

* Potassium Amyl Xanthate
** Amine Collector

Comments: Pulp dark grey contains high concentration of hydrocarbons

Ro 1 Pine oil produced no froth, DF250 good froth,
froth product high fine content, quite dark

Ro 2, as per ro-1 some coarse material floated, tailing contains shell particles,
metallic prill, sulphide?/silicate middlings,hydrocarbon agglomerates

Ro 3,some coarse material, still quite fine

Ro4,asperRo 3

Ro Tail, contains coarse silicates, shell pieces, metallic prill, silicate middlings

atage Condx 1 Hougher
Flotation Cell |1000g D-1 1000g D-1
Speed RFM (1200 1200

% Solids 20 20

6/1/94 Lakefield Research Test No- 1 Flot




LmnCth b (AN poob /A

o AR
5 Flotation Test Report
Project - 4370-086 Test: 2 Qpersator: gl
Purpose: To conduct an ultra high intensity magnetic seP aration test o 2 silt semple-
Conditions: The pulp Wes eonditioned for 30 mio-
250 mL. of pulp Wes d through an Friez wet high jntensity faboratofy separator.
Products Were Fitered dried and submitted for assay
Field Intensity: Maximum 20 amps 20 Kiloguass)
Matrice-Medinm expanded metal

T00.0( 100.0] 100.0

/1194
Mfiljjﬁ'gm}
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Flotation Test Report
Project : 4370-086 Test: 3 Operator: rgl
Purpose: To conduct a high intensity magnetic separation test on a silt sample.

Conditions:  The pulp was conditioned for 30 min.
2000 mL of pulp was fed through a Jones wet high intensity laboratory scparator.
Products were filtered dried and submitted for assay

Ficld Intengity: Maximum-30 amps.
Matrice-Plates Imm gap between points

Feed: 400 grams Sample No: 1

Primary Grind: Nil
[
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. Flotation Test Report
Project : 4370-086 Test: 2 Operator: rgi
Purpose: To conduct an vitra high intensity magnetic separation test on a silt sample.

Conditions:  The pulp was conditioned for 30 min.
250 mL of pulp was fed through an Eriez wet high intensity laboratory separator.
Products were filtered dried and submitted for assay

Field Intensity: Maximum 20 amps (20 Kiloguass)
Matrice-Medinm expanded metal

Feed: 60 grams Sample No: 1
Primary Grind: Nil

Metallurgical Resulis;
Product Weaght Assays

grams | % Cu | Ni n | Pb Fe Cr | Mn | Cd Hg |
Magnetics 4.1 1.0 ﬁﬂﬁl 252 BO2| 230{ 1020000 330) 1700 14 L8
Mon Magnetics| 542 | 93.0| 98 39| 1530 226 21900 110 250 52| 32
Head (Cald) | 583 | 1000 134 54 [479] 236 27533 Ti5| 333 58] 3.0

Product Weight % Distribution
grems | % [ Cu | Ni | Zn | Pb Fe | C [ Mn | Cd Hg

Magnetics 4.1 7.0 319| 32.8] 3.8/ 7.1 26.1| 185 340| 169 4.1
Non Magnetics| 54.2 | 93.0 | 68.1| 67.2| 96.2| 92.9| 73.9| 815 66.0| 831 959

Head (Cal,d) 58.3 | 100.0 | 100.0] 100.0] 100.0] 100.0] [00.U] 100.0{ 160.0] 100.0] 1U0.0

6/1/94 Lakefizld Research Test No- 2 Mag
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Flotation Test Report
Project : 4370-086 Test: 3 Operator: rgi
Purpose: To conduct a high intensity magnetic separation test on a silt sample.

Conditions:  The pulp was conditioned for 30 min,
2000 mL of pulp was fed through a Jones wet high intensity laboratory separator.
Products were filtered dried and submitted for assay

Ficld Intengity: Maxirmum-30 amps.
Matrice-Plates Ilmm gap between points

Feed: 400 grams Sample No: 1
Primary Grind: Nil
Metallurgical Results;

Product Weight Assays Pg/g —
grams | % Co | Ni | Zn [ Pb | Fe | Cr [ Mn | Cd | Hg

Magnetics 7.6 | 220 241| 1210 1370{ 183 47600| 140 750 9.1 25
Non Magnetics| 3114 | 78.0| 139 39| 1410] 215 21100{ 130 270 53| 3z

Tead (Cal,d) | 300.0| J00.0| 181|296 1401 J08] 26018] 132 384] &61f 30

Product Weight % Distribution ,
grams | % Cu| Nt | Zn | Pb ke Cr | Mn | Cd Hg

Magnetics 87.6 | 22.0| 32.8 89.7| 21.5| 193] 38.8| 23.3| 45.1| 326 18.0
Non Magnetics| 311.4 | 78.0 | 67.2| 10.3| 78.5| 80.7| 612 76.7| 54.9| 674 82.0

Head (Cal.d) | 399.0 | 100.0 | 100.0] 100.0| 100.0] 100.0] 100.0[ 100.0] [u0.¢] 100.0] 100.0

6/1/94 Lakefield Research Test No- 3 Mag




Appendix 2

Cost Estimate Calculations for the Various Remedial Options




Cost Estimate Calculations

Assumptions:

- the in-situ solids content of the sediment is 50% by weight

- the bulk density of the sediment wet or dry is 1000 kg/m®

- hydraulic dredging will produce a slurry at 10 % solids by weight

- mechanical dredging will produce a product at 40 % solida by weight

- a filter press will produce a cake at 60 % solids by weight

- sediment not passing through a screen or removed by a screw classifier will be dry enough to he
considered a "solid" for the purposes of landfilling (ie. will not need dewatering)

Option Hal Hamoval of S0 = sl ly Epdemulle deaige

drvdpeate prmpasd 10 snrags lanks settling 30 % selids, desant supsrssteni end pomp 1o aand filer no st (stiraps Lanks
supplied)

{Her pross sediment from 20 % to 60 % selide (2000 dry tozmes ot 100 dry toane) $200,000

irear 17,000 m" water in sand fiiar end releass wuiar hack io river $100,000

Lraninfort dewalsrsd andiment in landfi] $ 22,000

lundfl] tlppdng Gees (340w $126,000

Oiption 10bk: Remorsl of 4000 m" esdiment by sechianionl dredgs

drdpeatn transperial to masage Lenka $ 5,000 (trazuport anly,
wiarage tanks sapplisd
free

filier proas sediment from 40 % to 60 % aalide (2000 dry tonnes o $80 dry tmne $180,000

ireat LA m wwier in snnd fler aod relenss water Buck to siver $ 60,000

transpert dewatensd sodisent to besdrill $ 22,000

Inndil tizping foen {B40tonpa) $128,000

=

-~




Optinn Mah Rameval of 4000 m" sediment by hydralic dredgn and trentment of sediment by scresniag oaly

druilgumia pumped Lo storage tanks; seétling to 30 % aolids, decint supernatact and pomp io sand flter no eost [trasepart only,
winrugn ianks suppled
fres)

pediment o pealpisg eeresn (3 mm) $ 30,500

wndarflow o 400 mmb serees (38 um) # 28,000

aprand class fraction ee Coartenlds’ proparty $ 20,000

filser preas zlesn froctien from 15 % Lo 50 % sslids (1480 dry tones st $108 dry toens) $148,000

treal 17000 mUsaner in annd filker and releass woter hach tu river $100,000

transpeet conlamingted sediment & landSll (1080 fonass st 50 % solide) $ 7.000

lanS0l tipping feen (B4 0 onne

Oiptien 2} Remeval of 4000 m" ssdiment by mechanic! dradge end trestmend of sediment by scrndng saly

andlizmast o scalping sereen (3 mm) $ 23,000
underflow to 400 meah screen (38 om) $ 25,500
spiread clann fraction on Courtaulds’ pregesty $ 20,000
filter pomas cleas Fraction frem 30 % -to BG % solide (1400 dry temnes ok B dry bomea b $131,400
erant 1,500 m* wwier in sazd flier snd ridesss waler badk o river $ 80,000
transgort miaminated ssillimest s lnsdfll (1080 womes sk §) % solidal 3 7,000
Iandhl tipping fes (F0%ms)| $ 43,200

Ga . oe—————— |




Optinn Mar Hemoval of 4000 m* sedimant by bydraulio dredgs end trasiment of sadimest by screening and screw clnssifisr

Tuak dsscr|ption

drndpuite pemped o orage tanka] setibing Lo 20°% sollde, deeast supernatast snd pemp 1o sand flear

Cost ewtinaie

no oosd (Ernceport oly,
plorags lasks supplisd

sediment to ecalping screen (2 mm) § 30.500
underflow to 400 mask screen (38 um) $ 28,000
nedirihe te acrew elagaiflar $ 30 500
apeeail elaen frastinn on Conriaulis® property $ 20,000
fiher pross sonzaminted meesflow from scree classifler from (5 % o B % mlids (500 dry lonses st §100 $ 60,000
dry tanss)

trmat 17,000 m® water s send Sier sod rolease weter back boorver $100,000
tranapoes contnminsied sedimesl b lasd 1] (2000 wmnss a1 60 % solida) § 14,000
InpARl tppiag fees (R4080EnE] $ 50,000
Teaal $363,000

Oiptien 3x: Remoral of 4000 m" sediment by mechanicsl drodgs and treatmesi of sadiment by sereening and screw clasaifer

dredpents transported to sterage tanks $ 5,000 (tramapuri only,
starage tanks sappbad
frmah

pedimant 0 scolylng woresa (3 me) $ 28,000

underflow to 400 mmaly screan (38 um) $ 25,600

undarflow to screw alnsaifier $ 20,000

wpread dsan fraction en Couranlds” properiy $ 20,000

filter preas cleon frosion from 30 % ko 6% salids (G000 dry tonses at §80 dry toanak $ 45,000

treat 15300 m'water b send Klber sid relanss waler hask fo miver $ 60,000

Lrunapess euntuminabed sadimie o laedfSll (000 toomes wt 50 8 ol $ 14,0040

lanadfill tipping fess (icnne] # 80,000

| =S s = —————————
Todal $300.800




