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)( oj 1 P'J s } ( h /d@ ,M . HIGHTHROUGHPUT
*W AND MINIMUM CYCLE TIME

~

I Q % d M ;>
;'~"; "14 H 4 ; 4 bWr-fr The design of the Delker fi|ter ensures maximumo ;1-

j g y. y utilization of thefdter area and resultant high efliciency.Typ-
4

O,3 Q $g-y.g gqggg ggg ically, a Dc!kor fdter will require ene third to one half i

.4@*wm t,ur c e % e.m - of the arco requirements of a rotary vacuum f. Iter and wdltr

.x. w- g,%:v y;%w r operate at a higher wash efficiency.r - m
-

-m A5I 3 t b W Q M |r g r: The ability to operate with very th.in cakes allows the filtra-

~. 5 6 N h y p 8 k E tion cycle time to be minimized and even on a 1000 f t2 fdter,

M -4 dcheng m.3E'd the minimum cycle time is one minute, giving atleast a 40%4 '

%m w r v.ca:-

x{ g, g g = g$ g f7,
. increase in throughput compared to other horizontal fdters

p- and an even greater increase in throughput compared to';nt"segAG E$g'!M$h
_

@@2%i:
retary vacuum fdters.

t h W.P ~n., =-M.;:cye
.

-%- .51NW%%<"'''%-mg
d@$n;29.M'DiTQC

h~$p&S$U.,,:;psE4:9.*E'N!5$ 'mS.

N M M d[f h h @f[
. LOWINVESTMENT

'MDf5"E'kN)h
AND M AINTEN ANCE COST

- Because of the simple design and high throughput of the

Af.2,r,MM'2. ~-ti[6% Delkor fdter, itis directly comparab!e in cost with. d,w
~m -m% u...fwp e., even mild steel rotary vacuum fdters. The unique design of

- m:.w@m. .m+w,4.r.
-o

Sv the Defkor filter allows for larger filtering areas in a

M;w,j5y@e.S". _ ,.. y46.F single unit, up to 2150 f12. Buitding, installation and mainte--:4,y?p. .- .

w .

M$di.Y 15 %. nance costs are lower than for rotary vacuum filters.

kMME@DFJM
Prices are much lower than those of any other vacuum filter

-ih'@M[_'Nh$h
_Q G- M for applicatior's where mild steel is not suitable for parts in

h contact with the fluid.

% QT The rugged construction and simple design, which
;;%$~.r.,.:-[;e %-8@fg- minimizes inc!!on, results in very low maintenance andL

?% hjM operating costs. C:oth !ife is particularly good due to the

M@f7F#$$hM% thdrough washing. Fdter cloths do not require expensive

w --an : b.reEM. :~" edging thaterials. Maintenance is simplified dt.e to theE&,G'"W6 - nn . <

; W : C . W;Ie.v-e " %' ~ 4 easy access to all fdter parts.- m b-C M r3<
- g

M I G.! M Y k: :,W bM. m y% R T $ w' Y ) E M
.

b
u.

5. - m
s

&- k

%.t._c,;,,.D :M5 D NT
~

'yt

7t # W M.c<w m,ce-r9,% wf %'t-$ii . NATUR AL
'' . 4 m.:-s

- W, .

@2~fM.x'4"'M@6:EC PRECOAT EFFECT

{p,g:MP. c'P'4@y'%g
cE Mr-:Wg p

l.'g p g As the feed slurry to the filter is distnbuted onto the movingf

u;- e. w- c.%, -- belt, some segre;,ation of particles by size occurs. The

*-% w.' = N ~% y3T W coarser partic!cs sett:e rapid!y forming a precoat on the fi!-
.

gjigy.h.g+%g> % ter cloth, thus improving the quality of the filtrate by reduc-.- :4 g~. .a-~>-

7$g"F.N c"., g
. ing the quantity cf fine particles pascing through the fdtcr

-N''
4

h5k MdQ,'N. - % cloth, an effect that cannot be achieved cn rotary vacuum
.

%, M d t-
C filters. -
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A 8. HIGHLY RESISTANTs. HIGHLY EFFICIENT WASHING

The almost theoretical Jisplacement of mother liquor in the TO CORROSION
cake in addition to !!ie virtual ab",ence of cross flow from The vacuum box does not move during operation cf the fil-
one zone to another, gives max: mum wash efficiency with a ter and is specially designed for easy fabricat;on. It can be
minimum wash liquor vo;ume. The high wash eYiciency supplied in a number of materials, including stainlesnteel,
gives a very high cake osnty and minimizes eff|uent prob- monel, titanium, PVC, glass reinforced epoxy or o'.her
lems. Premature cake cracking can be readily eliminated materials of construc!!on.
by changes in wash liquor rata or point of application. The transporter belts can be supplied in a variety of natural

and synthetic rubber compcunds.

f The majority of chemical products can be hand'ed in the

. COUNTER CURRENT WASHING above combination of materials and other alternatives are

Counter current washing can be used to minimize the
The filter frame is fabricated from structural steel sectionsamcunt of wash fiquor. In this system, the clean wash liquid

is fed onto tnedischarge end of the cake, and the Wash hich are normally painted with specia! epoxy paint or,

Lquor, fccm this first wash,is used to wash the cake nearer if p xy paint is not required,in accordance with client
reqdrements.the sfurry feed point, and so on.

. FLEXIBILITY OF OPERATION
THOROUGH CLEANINGA 6 to 1 variat'e speed drive unit is standard and this OFTHE -

together with the ability to vary the siurry feed rate. FILTER CLOTH
cake thickness, wash !iquor rate and vacuum permits
ideal operating conditions to be selected during actual The cloth on the Delkor belt fi!!er can be efficiently

c!ecned in severa: ways. li the cloth is not adequatelyUP U*

it is also possible to move the 90si. ions of the dams, which cleaned by a normal gravity discharge, the c!cth can be
cleaned by a compressed air blow to remove the cake

fix the d.fferent wash zones, an d ine washing trcughs. The
completely from the c!cth.vacuum box is prcvided with a nt mber of fdtrate removal

,

connectons so that the mest suittb!y placed connections'
in conjuncticn with moveable dar* s inside the vacuum box, sides by water sprays. The c!cth wash liquor can be used

can be used fcr withdrawal cf thevancus wash and product a- M bNdeM WJdsW dh M
filtra tes. wash liquer presents effluent problems.

No other fi!!er offers such good washing of all parts in,

ccntact with the cake and filtrates on a continuous basis.
If thereis any pcssibility of crystallization of the product, the. EASE OF CLEANING
separation cf the c!cth from the belt and the easy inspec-

In the sma!! filters, the vacuum box can be cpened manu- tien of the vacuum box for inspection and cleaning are
any or pneumat:Cally to give easy access for c!eaning and again unique features of the Deikor filter.
inspecticn.

On the large fi:ters. fitted with two, three or four transporter
beits, tne vacuum boxes are lowered hydraulicaily, all of

,
the boxes being |owered at the same I:me.
The easy access to the vacuum box, and the fact that a|1 | LOW BUILDING COSTS=

the other fdter parts in contact with the liquid are washed The cost of a budding foran De!kcr belt fdteris!ower
c'e3n ccntinuous;y during normal filter operation, makes than for a rctary cr ti!!mg pan filter cf the same capacity.The
clearung very simple. Routine c!eaning cf the vacuum box budding requirements for DeikCr belt fdlers are sim-
is cr.'y necessary with liqu;ds which form sca|e, such as pie and do not require complicated concrete work or high
phoschonc ac:d. buildings designed for heavy peint loads.

A ,",
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E.:, thm49fp The Delkor Horizontal Belt Vacuum Filter combines

7#cM.N. M,M,r.M...W6 % the advantages of trad;tional horizontal belt f:lters with:

A-m%
.r-% A .. modern materials and design concepts to give u.. afficient ]~. ~ e- -

i ;.-fsg76.,-d.%w
,_gn..:

MiGQ531.4%gf;;
and reliable filtration system. Washing operations and j

-

% . _g' w.9)afi product f;itrate recovery are optimized by the high degree.

uf . . . _

3.'d4 d IdR90- M 3iY Of IIeX'bility embodied in the Delkor filter concept.

, f:G.w.:@P@L.m F.y2: Simplicity of design and high efficiency result in low firstMm .

.3/LT M-p<r;".Mygrrui cost, while unique f eatures minimizing fn. tion and wearc .

m~. ~, ~~n . c =. |

, @e Am .m#v '-?c3@, =
. e w+s;- reduce operating and maintenance costs. (_ -wou .m

WW wh>y%Nw.EC-?'w--f <b.
E Ju The design of the filter incorporates features that take

m< 9
a

.

,

- advantage of modern maten. ls and techniques and eh.mi-
, h +N h $. h.E.M nate problems associated with other vacuum filters. The

3gg@2 xrwg
-m w

-f2gggy Delkor Horizontal Belt Vacuum Filtercan be supph. dine .
|fgp;t 53.<M?g- > unmatched by other filters utikzing the horizontal belt

MAGIiIC..f %:m.g ym g. .nciple. Filters are available in sizes from 5.4 to 2150 f12
- Gsf1EB.c em wM.en.d,.e: of effective filtration area in mate'ials of construction
W;dcwre<ncc m;;ca compahble with virtually any che n.ical product.
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OPER ATION APPLICATIONS

The sin'-? Sed flowsheet shows a filter with two wash Fi'ters of this design have found many uses for f4!! ration,
zoncs p Nucing three bltrate streams, Numerous wash drying and washing appIications in plants for the chemical,
configur Ons are possible, depend;ng upon process food, specia!!y chemical and metallurgical industries.needs.

Some c| the app!ications are listed below:
The |eed vurry is distribu!ed onto the moving filter cfoth by
a fishta:| a stobutor wh:ch spreads the slurry evenly across 0 ""Y "C "# *

the wid? , ? the belt. The cake forming zone is hrnited by e a cr Nc AM
Uttra Pure Silica Fluosibc:c Acidthe hxcd 'ced dam roller and the ad!ustab'e dam for the f ianganese Carbonate Fluosilicatespnmary w ash stage. The (i!trate from the sturry feed is Sodium Uranate Fungicidescoltectec .1 the hrst section of the vacuum box, thence Phosphate Rock Drying Gallic Acidto the prNuct filtrate receiver. Cordite Nitrogenated Glycots

The cake moves with the belt under the wash dam to the Alumina Gels Sugar Fiffration
pnmary w ash zone. Wash liquor is distributed evenly over Sil'ca Gets Uranium Fluoride
the cake Sv means of special wash troughs. Washing ap. Phosphoric Acid Nickel Ore:
preachind theoretical displacement cf the mother liquor re. Boric Acid Hydrochloric Acid
sults. Th e ,'trate from the pnmary wash section is co!!ected CeUufose Acefate Attack Liquor
in the seeOnd section Cf the vacuum box and flows to the Nitrocellulose Acetic Acid
weak tiltrate receiver. In like manner, the cake moves to the Calcium Saccharate Tartaric Acid
secondan' wash zone, the filtrate being collected in the Pigments Lactic Acid
find Sectol of the vacuum box and flowing to the wash Dithane Rare Earth Carbonates
f Jtrate remver. Aluminum Sufphate Titanium Dioxide
The fina! 'ane of the filter is used for drying the cake. As the E. D. T. A. Pentaerythritol
belt passPs over the vacuum box and the drive pulley, the Pharmaceuticals -

cak e is S ANirated from the belt and is carried forward on
tne fJter c Oth to the cake cracking rcifer v.here it is dis-
charged t Om the c!cth. The cloth then passes on to the
. t" wass trough where it is sprayed en t.ath sides to

pr wide a ?Ompletely clean c!c!h before returning to the
-

slurry f eec point.

The tiow a angement shown could be ut;!ized for counter
current w Ashing. Clean wash liquor is apphed as the sec-
ondary w *sh hquor the wash httrate cbtained in the final
section er Se vacuum box be ng retumec as primary wash
boucr. Hig' aunty hiter cale can be thus obtained with a
minimurn Of make-up and affTuent hquor. Other recycle flow

,

.

achemes can be implemented depending on '5e require-
ments of N individual procer.s.
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MN$N.,D~ ENVIRO-CLEAR DELKOR_:4Q4M .
4M4hMEq;i;,7 w w cd'TJ B,i TEST UNITSv
cy. -

-x-:7+.- myn . ., Laboratory and pilot scale testing are emp!oyed togggggg
' U ;7-y M 4 % W r @ n M j.g determine the technical and economical feasibility of the

.. M. k g Mj@;i Enviro-Clear Delkor Horizontal Belt Vacuum Filter

r..2C. E S$ e...O C...- w:41.T operation. "Buchner funnel" fdtration tests are performed .-:: ep w{.giggy both at the Enviro-Clear Laboratory and in the field to

_ gg gw0-'l-gg determine what filtration rates. cake solids and filtrate
fr'? -W quality are possibte. The fdter cloth material and the type of

, h''' M. g".J R'. i.qj;4.''ex ._ .-wagw :2 g p washing and chemica! pre-treatment re ;uired are a!so

rI@ MNU $',T"- g @d determined.

I ?'NhD6;pM' k-
Larger scale testing is available with a 20 ft.2 fully

h equipped pilot plant filter. This unit is available for rentali1%2s.5:gGs ,ch
,

and provides a dynamic testing program from which an

S [g '

extremely accurate scale-up to a full-scale fdier can be
~ v;m.:s a.-@.~~ ~?G, .m._N made.

- -- x-r.j-@ The filtration rate of a particufar slurry is the key to sizing

p . @ '.'2; w .$ C:,7. f g g e -'....-.g gFgg g"
e

Lhe tMe Enviro-C: ear Celkcr Horizontal Belt Vacuum Filter.
. --e 7 d The filt.ration rate . defined as the weight of dry so! ids,p Gsgfge; is

' 4k*g in pounds, processed using one square foot of fdter area.
, .Y%M@5ghg'{},QMgpr -J This rate is dependent on a number of f actors inc:uding the

S W 2 #-E. %'2ridhd b characteris!ics cf the s!urry, the fdte. cloth fabric and the

"3.w's. A -Q W NM
.# g. .- ao
_

@7 ,. amountof washing required. The upper Ob!e on Page 95

L . MY'%7_tW@Q M
w

M- C lists sorrie of the filtration rates obtainable with Enviro-
EDNS l#FM Clear systems. The tabte also !ists the typical feed solids

'

5 3M[NIdD
concentrations, cake moisture conten:, and the amcunt of

h hh, ~' washwater used relative te the weight of solids processed.
Of course, mary other fdtering opera: ions may be

ome.,,:;;gy$ne;p- performed. The lower table lists toe capacities. in tons of

f-{-Qh@f E^;'.jlff5
S$D

4 % ['f solids per day, of the various standard size Enviro-Clear

< Q.,9f;gA*7.M@ffh'q
Delkor Belt Vacuum Filters. Intermediate si'e fdters are

fRdg avadable when requ: rad.' " ~ ~ '
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FILTRAT N CAKE W
FEED SOLIDS RATE f,10lSTURE WASHAPPLICATION (ib) (LB/HR/FT') (SS) (95 DRY SOL'DS)

~

Chloride Sludge 2 3-18 50 150 _
U_
I

Coal Tai:ings 40 180-900 10-12 0 f
Copper-Nickel I
Concentrate (7036) 45 180-300 8 0
Gold Cyanide Leach (7036) 50 90-200 25 100
Gypsum Dewatenng
Wash 30 1 9-360 18 150
Phosphoric Acid Reaction
S|urry (Gypsum) 18-125
Pyrite (7535) 48 240-720 18 0
Sodrum Fluos:iscate 36 40-60 3 0
Uranium Acid Leach (7035) 53 120-300 25 60

53 400-600 25 0
Uranium Sands Wash 50 1800-3600 20 100

.

UNIT SIZE FILTRATION RATE IN LB.iHR./FT'
(FT' FILT R ATicN 6 | 30| 60 180| 300| 000| 1500| 3000#^)

CAP.4 CITY IN TONS OF FO'.lDS PER DAY
20 1.4 7 la 43 72 1,4 360 720

CAPACITIES OF 50 3.6 18 36 108 1c0 3c0 900 1800

ENVIRO-CLEAR DELKOR 80 E8 29 58 173 288 576 1440 2880
110 8 40 79 238 396 790 1980 3960|

BELT VACUUM FILTERS 160 11 58 115 346 57si 11_50 2s80 5760
(270) 19 97 194 583 972ijlauf 4860 9720 ~

375 27 135 270 810 1350 27C] 6750 13500 Qi~'

640 - 46 230 461 1382 2304 d610 11520 23040 hk
1280 92 460 922 2764 46C8 9220 23040 46080 O
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Source Material License: SUA-648

Gentlenen:

Attached is the response to your questions un disposal of tailings
below grade as requested in your letter dated Jant.ary 5,1978.

Sincerely yours,
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. . [ N"
P. C. Rekemeyer
EnvirorJaental Coordinator
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Review of the Alternatives for '"sposal
.

of Mill Tailings Below Grade at the Gas Hills

Facility
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1.0 Scope

The NRC formally requested on January 5, 1978 that the Company provide
information on alternatives for disposal of tailings in a pit near the
mill area. The information requested relates to the capacity of usable
pits in the vicinity of the mill, options for operating the pit to
minicaze __' urface contam nation and duta on the geohydrology of the
area.

This memorandum provides the information equested by the NRC. In
reviewing this document the following fact]rs must be considered by
NRC personnel:

1.1 The submission of this document is ir response to the NRC request
for information and does not commit the Company to pit disposal
of tailings.

1.2 The design on the pit disposal system and the associated costs
for each option are based on engineering estimates.

1.3 If a consultant's evaluation and report of the hydrology and
geology of the pit areas is required in support of this
memorandum it will require 2-4 months and cost approximately
$35,000.

.

2.0 _ Summa ry

There are two adjacent pits approximately 4500 feet from the Gas Hills
mill which could be utilized to dispose of 3.2 MM tons of mill tailings
generated during the projected life of the plant.

.

The feasibility and estimated capital costs associated with the use of
these pits both unlined and with a 45 mil supported hypolan lining were
evaluated. The use of clay as a lining material was not considered as
less than 20% of the required amount will be generated during the
remair. der of the mining program.

The preparation of the pit for lining can be done by building a ramp at
a maximum slope of 2/1 against the existing pit wall or by cutting and
filling from the perimeter to produce a 3/1 slope. Although either
procedure can be used the viable technique at Gas Hills is to cut and
fill to a 3/1 slope. As construction of an internal ramp reduces the
pit volu'me by greater than 40%; thus.not parmitting its use to contain
the tailings for the project mill life.

A comparison of casts for each case reviewed is summarized below:
,

o-

.

.

'
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Estimated
Percent of Future Capital Cost

Case Description Tailings Retained ($)

I Unlined Pit 100 450,000

II Internal ramp built at a 60 1,700,000
2/1 slope. 45 mil supported
hypolan liner

III Cut and fill from the per- 100 2,400,000
imeter 0 a 3/1 slope.
45 mil supported hypolan
liner

These costs estimates in conjunction with an analysis of the geohydrology
of the proposed disposal site indicate that of the 3, Case I represents
the best choice and should receive further consideraticq.

3.0 Estimated Volume of Tailinas to be Discosed of Over the Mill Life

The Gas hills facility has a projected life of 8 years. At the annual
budgeted rate of 500,000 dry tcns per year the plant will generate an
estimated 410,000 cubic yards of tailings per year, or an accumulated
volume over 8 years of 3,280,000 yd . ,#

'

N

4.0 Potential Discosal Sites s
/ -

.,

There are two pits, A-9 and C-12, with a common boundary that car be used )s

for below grade disposal of tailings during the projected life o. the '

mill. Their combined volume is estimated at 3,300,000 cubic yards. v%y, s
This and other information is t esented below:

Pit Volume Ares - Acres Average Height
3Pit (yd ) Too Bottom (ft)

A-9 2,100,000 28 12 100
C-12 1,200,000 17 11.5 100

,

>

,

3. ? -
These' pits are shown on the topo'graphica.1 map number 127-77-1, Revision 1,
attached. This disposal area ranges between 4000'-4500' in a south
easterly direction from the mill.

>-

.
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.
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In the proposed operating sequence Pit A-9 would be filled first;
and then it would overflow the dividing berm and raise the level

in C-12.

When the level in C-12 reaches the top of the berm the common level
will rise to the cut-off elevation of 6940 feet. At this elevation
the level in the disposal area will be a minimum of 9 feet below
grade.

5.0 Feasibility and Estimated Costs of Using Pits A-9 and C-12 Unlined,
Clay Lined, or with a Synthetic Liner

5.1 Unlined Pit

The use of the pit in it', natural state cresents the least cost
alternative for retaining the tailings during the projected mill
life. The use of the pit will require the installation of a floating
decant system at an estimated cost of $450,000 to mainta:n the liquid
pool over the tailings at a minimum dpeth. The elements of the
floating decant system are discussed in section 6.0.

The geohydrology of the pit area and the effect of seapage rates on the
area are presented in Section 7.0.

5.2 _ Clay Linina of Pits A-9 and C-12

An estimate of lining the pit walls with caly at a minimum slope of
lb/l shows that it will require app .simately 1,350,000 yds 3 of clay.
Since less than 20" of this quantity is available from the mining
program this option was not considered.

.

5.3 Synthetic Liner for Pits A-9 and C-12

S.3.1 Site Preparation

In order to provide a surface on which' a synthetic liner such
as PVC, or hypolan can be laid the pit highwalls will have to
be reduced frca a nominal 1 /1 to 2/1 or 3/1. In addition a
smooth surface will have to be prepared so that the liner
will not rupture when compressed against a discontinuity.

The alternate sideslope specifications are dictated by the
-folicwing criteria:

_ ,

'

5.3.1.1 The liner manufacturer recommends no greater than a
2/1 sideslope. The method of construction dictates
whether the slope will be 2/1 or 3/1.

,

.

.
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5. 3.1. 2 If the existing sidewall of the pit is not disturbed
and a ramp is built using overburden from the high
wall towards the center of the pit a 2/1 slope can
be attained. However, this results in a loss of
volume in the pit.

5. 3.1. 3 If the pit wall is reduced from the serimeter by
cutting and filling the maximum slope that heavy
equipment can work on safely is 3/1. This opcration
does not change the volume of the pit, but it
increases the area to be covered.

5.4 Evaluation of Buildina a Ramo in an Existina Pit Per 5.3.1.2
5

The effect of following the method described in jf.3.1.2 has been estimated
for Pit A-9 at a slope of only 1S/1. The calculations show that the pit
volume will be reduced by 850,000 yd3 or 42.5%. Extrapolation of this

data for pits A-9 and C-12 reduces the life from approximately 8 years to
3.5 years. In addition the following cost summary applies if a synthetic
liner is to be installed.

Estimated Cost
Item ($)

Floating Decant System 450,000
.

Earthmoving - 850,000 yd3 0 1.00/yd3 850,000

Liner Cost - 45 mil Supgerted Hypolan
587,000 ft' x $0.75/ft' 440,000

Total Cost 1,740,000
,

5.5 Evaluation of Reducing the Sidewall Per 5.3.1.3

The reduction of the sidewall by cutting from the perimeter and filling
at the bottom of the pit has the advantage that the storage volume
remains constant. However, the surface grea that must be covered with

536,000 ft to approximately 1.dOO,p,0CSa membrane increased frca the
ft2 or by a factor of 3 at the 3/1 side slope. A cost summary is
presented below:

Estimated Cost
Item $

__ ,

Floating Decant System
'

450,000
3Earthwork - 545,0C0 yd3 0 $1.00/yd 545,000

Liner - 45 mil Hypolant - supported c

1,800,0C0 ft2 x $0.75/ft2 1,351.000

Total Cost 2,346,000

.
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Although the cost for this option is approximately $600,000 higher
than ' hat in section 5.4 the life of the pit is approximately doubled.

6.0 Preliminary Design and Capital Investment for a Floatina Decant System

6.1 Description of the Tailings Disposal System

The use of a pit for disposal of tailings approximately 4500 feet from
the mill area will require the following equipment:

6.1.1 A flanged steel pipeline to carry the slurry from the mill area
to the pit. The line will have to be supported along the
length; and laid along the pit access road.

6.1.2 The liquor that separates from the tailings will form a pool at
the low point. In order to recover this liqucr for recycle to
the plant a second pipelone will be laid beside the slurry line.
However, the liquor pickup will be made using a decant pump
supported on a floating platform. The connection between the

s

decant liquor return line and the pump on the float will be madem
s

using a rubber pipeline.s

The power supply for the pump will be supplied by the installation
of a diesel generator, including oil storage facilities, along
the rim of the pit. The decant pump will be wired to the .

generator.

6.2 Estimated Caoital Investment for the Floatinc Decant System

The estimated capitti costs for the facility are summarized below:

Estimated Cost
'

Item ($000's)

50Pipe trestle at the plant
,

Decant pump and float 45

Pipe 5000 ft 6" steel, rubber lined
-including support system 100

Pipe SCCO ft 6" P'IC including support system 85

Diesei ' generator and oil storage' . 40

Total Direct Cost 320

Engineering 65
,.

Contingency 0 20% 65

Total 450

.
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8. 0 Environmental Considerations

Some of the environmental considerations that relate to the disposal
of uranium mill tailings below grade are reviewed below.

8.1 Tailings Soills Due to Pipeline Failure

The route that the pipeline takes can be graded or ditched so that any
spills will drain to the pit.

8.2 Contamination of Groundwater

The impact of seepage on groundwater or the subsurface environment
has to be evaluated on a site specific basis.

If the pit is located in an impacted area with a favorable geohydrology,
such as is the case at Gas Hills an unlined pit can be used.

In addition monitor wells can be installed to insure that the seepage
does not exceed acceptable values. This monitoring system would also
be required for a lined pit to check against membrane failure.

8.3 Reclamation on Mill Decomissioning
.

The disposal of tailings below grade simplifies the tailings reclamation
program. There would be no need to stabilize the sides against wind
and water erosion as with a conventional tailings pond.

After the tailings has dried out a clay cap could be used to reduce
radon emanation. This could be covered with overburden, topsoil and -

revege;ated.

The total cost of stabilization and maintenance would be reduced.
However, no estimate had been prepared for this case.
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