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SATUATION GF THE GRANDE PRAIT ALLUVINL-TERRAC TEWATER SL-eLY

SUMAAR

e ot i

v 3 o s 1
This regort prasanis ihe general conclusions frema . railed siudy of ihe avail-

able aquifer-test and recharge=est data for a numbar of tost sites aleag the Wepiti River

[ RS |

south of Grende Prairie. Each test is reperted on ingi ividually. The vemults as a whole

a ssurce of water susply for Crande Praivie is unsuitc e for tha
condittons. Under naiurcl cond

from tha river when water is pumped frem the equifer ond, cons;:u::mly

uggest that ihe elluvial tewuce on the north si rich is preseaily used as

¢ purpose under natural

s2 feduced jo flow into the aguifer

it is not possible

to reduce the high iron concentraiion vrhich hos been a continual problem during the hwo

years inat t the city has me e of the cguifer. River water car ba intreduccd citifici=

ally inio ihe aquifer by pumping it info a recncrge pit but, alihough there is a fcadency

for fren cancanfration jo be roduced, 1

ficiant. fa clZition,

ihe cosis of- operating this criilic fal-recharos systom afght be excessive, because, besidzs

v iea® LI « . ..lﬂ___ R ? 3 LR I - 14

the codiional pumping insiatlations required, insre: autd ba a nasd for periodic cleaning
._J e “ -~ .F{.'- R, ) ! : ~ o s om T .-_... Ja3)

ol e iniaacnee or tng recharge P”So An iafiliration goueary projacring oul untzr fne

. . - . . ’ J . . .

viver is a pessible aliernative but tes i revulis indicaie thut a loyer of fine sedimeont per-

r.
1i'C

acoies the sands and cravels of the river totiom, Such a layar veeld iond fo inhib

oe flow of river water info the gallery cnd there could bz major maintenance costs

associated with its operation,
* . . .® .| PN N 4 ve .. o .
It is suggasted that en wliemaibve well veevin Livestie Hon s ihe Looundvaier
. - . ! 3 H e
potential in the bedrock underlying the Movial teirore. A suse sful bodroelk suply
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' whare in Albarta undaer similor conditions, If a bucrock supply is not feasible,
; A . . ' .
» i [} .

crapt could

e -"'

cxneriments could be mede with an infiliration gzllery or on «i

dosicn an efficient artificicl~recharge sysicm,  Tha possiliilitics of direct intake Trom

t
u ~

iha river or rein an oxbow lcke located ai the north side of the tarrace cre ignored

. [} : . [ -
in the repori hut thoy might tcke prece:

f a bedreck suzply shzuld, howaver, be given prime con-

INTRODUCTICN

Since the summer of 1963 the water supaly for the city of Graonde Preirie

hos been obicined fiom @ number of wells completzad in the alluvial send and gravel

~oo5its of @ tarrace «djucent o and on the north side of the Wepiti River, The well

i
site and a trectment plaat lie approximately € miles fo the south of the city. At the

e

aresent time ten wells have been completed and eight of these are connected to §

7

treatment plant but not all of the eight cre producing,

e ciluvial~ferrace supply within the

Difficulties were experienced vith il

1Y

Vet yoor of usoration end have baen more or lass chionic since that tima,  Thoic cre fwo

that were originally eniicipated, and
- 1 - [ . .
2) tha water producad has an undesirable high iron conient (senerally in the

renge 69 ppm*),

. oo XN £l ot
It was expectaed at the ifme of fuziciluiion of the cystem that the emount of
3 ol st ! cm f il torrb s . .
irn vould gredually reduce with time bacausz of ihe inlitration of river water inio the

avis per million
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torrace, Eventually the iron content should have epproached ihai of tha river
(0.05-1,2 gom) but, during approximately two years of aperation, no parceptivle
change aitributable to river-waiar infilirztion has been noted,

The problem of iron reduciion is ihe primury one. If any or all of Crande

s e o . e TN . .
Prairie's water is jo cone from ihis foirace, ron in the veelezr produced from it will have

fo be appreciably decreasad,  Greater produciion rates ure desireble if the iron problem
should be overcome, especially at times of low river stage, During these periods
croundwater levels in the terrace are also low and well preduction rates are reduced.
PURPOSE AND SCOPE OF THIS REPCRT
This report presents the broed conclusions arrived at from a detailed study of

the availchble aguifer-test end recharge-iest dota for a number of tast sites along the
Woniti River south of Grande Prairie (Table 1). Most of the sites were on the alluvial
terrace Tin which the city's wells are now completed. This terrace is referred to, for
convenience, as the north tarrace. The first test listed in fable 1, however, was Fo:;
a similar terrece on the south side of the river and ubout 1 mile fo e west, This
forrace is referred to as the south ferrace,

Tabla 1

Suinmary of Wapiti River Test Data

Test Started Stopped Duration Remark
Day Hour Day Hour (min.)
A Aug.20, 1960 0900 Aug.2], 1960 1115 1,575 Pumping fest, recovery observed
B Oct.20, 1961 1300 Oct.23, 1961 1200 4,250 DPuioiag fest, recovery observed
C Apr.21, 1964 1100 Apr.24, 19¢4 1400 4,620 lumpsiig test, recovery observed
D Jan.24,1965 1200 Fc-'o.]é,.':%S 0938 32,978 Pumoing test, recovery not obsarved
E Mar.21, 1965 1430 June 16, 1964% 1430 125,280% Recharge-pit test

v
.

*Time of last available reading. Test terminated during last waek in June,



B o) oo, . i Y e N . . .
supply end of tha passibilitics for incrzesing ihe quaniity wind imoroving ihe qualily of

. . ol N U EA . i . . . ]

ihe water produced from ine terrace, Alternative supplies invelving devalopment of orher
. . . ref, . , . Vo,

arjuifers or use of oiner mainods of inducing infiltration from the river are, hovzver,

Litafly censiderad, Direct inicke from tha river, anothar rossible elt ive, or from any

inar surface source Is bayoad the scope of this resori,
GENERAL CBJECTIVES AND PROCEDURES FCR THE TEST ANALYSES
Improvement of water quality - that is, iron reduction - and preduction of
water in fhe quantities required fo satisfy Crande Prairie's growing needs both desend

.o o e

on the infiltration of water in significant guantities from the river into the clluvial

ferraces The ebjective in tha enalysis of the data from tesis A 1o D in table Tyies,

~1 I
1

. ) . . e .. .
thzrzfore, to detsimine wheiner induced infiliration ickes place at oll and, if 5, fo

>lish its relctive importance, There are a number of indicaiors that are us=ful for

.t
(SR

this purpose:
1) drawdown trends in the pump=d vell ead cay obiarvation wells as rump=
ing progresses,
2) recevery trends in these wells ofter pumping ceases,
3) temparature changes in the pumpsd well, and
4) changas in iron concentration in the puimped well,

r e

if induced infiltration is effective, drawdowns (end, tharefore, warer lovels)

O

. . Y] -
should tend to stehilize as pumping prograsszs.  YWhen puniping czasss water lovels

should rise and eventuclly return to their erdisivrbed valuss, |

¢ induced infilivation s

it cffective, waier levels will not stebilize during pumning and will tend to valuss

e

cemowhat lower than their undisturbed values affer pumping ceases. This latter off scf
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river lovels will commonly ba observad fo give rise to varying groundwarer Tevels in

wyaraulic connection, water moves from fhe river info

o=

ine alluvial terrace. IV there s a
the ferrece when the river sicga is high, and from ihe terrace into the river when it is
low. If thare is no hydraulic connection, any increase in river siage results in en increese of
pressure an that pert of the aquifer underlying the river, As a result water is squeszed out
toward ihese peris of the aquifer forming the river banks and waier levels rise in the
terrace cquifer. This coiraspondence b“f./vc.) river end groundiweier fluciuations can=
not then be taken as evidence for a hydrologic connection baiwean river and terrace, It
is, however, a factor that must be corrected for if test rasults are to be interpreted cor=
rectly, The recommended procedure is fo make a series of macsuremenis of both river and
groundwater levels prior to the test for as wide a range of river fluctuation as possible.
EST A -~ AUGUST 1940
This test wes conducted by the Research Couacil of Alberta and lasted a little

re than a day. The iest site was a terrace on ihe south side of the river about one-=
quarter mile west of Grovadale Bridge. No pumping-well data were obtained but waier=-
level racasurements were mede in thres obszrvation wells, 40 feet cost, 100 feet west,
and 100 feet south of ithe pumping well, Rzcovery measurements were clso made in
these three wells, The pumping rate was 70 igpm*,
This test suffered from fwo shoricainings: it was oo short, and the river effect

was not determined. No guantitative ainalycis of the data could be made but the fol-

lowing points were noted:

“iinperial gallons per minute
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1) drewdowns did not sichilize or iead {0 siabilize «

2) recovary data ind

lower then ihe lovels axis
3) temperctura of the pumpad water remeined corsient |

All three observaticas sugyast ihat no signi

tha 1,575 minutes of the test and, in foct, that the agquifer vas parily dzwatared,

Declining river levels during the pumping aind recovery pariods, if these existed, could

sked the effects of infilirction on drawdzwin aad recoveiy bui should hot have

wave m

- 1
made eny difference fo iha temporciure re 'fs

None of the pumped water was analyzed chemically,
TEST B - OCTORBER 1961

This test was financed by the city of Crande Prairie, conducied by tha

Rescarch Council of Alberta, ond lasted c-.mos. three oa se It was the first test on the
I

.

errace new usad by the city. The test site was very close o the location of the existing

treatment plant, Dicwdown end recovery azasuremants were cbhicined for the pumped

well and for five chscivetion wells Iocated 50 fear souih, 100 feet north, 100 fest east,

109 feat west, ond 500 feat east of the pumped well. The pumining rate was about 65

As was the case for Test A, this tast was too short and the river effoct was not

. . ° )
etermined, River levels, however, were mecsured during the coursa of the f=st cad were

.

. o re . . ! K : .
chserved to drop significently during tagase  Ihe jofal dicn g the and of the

fesf veas alinost 0,9 feot, porceiahle declings Tn the

groundwater levels, Since the river cffect had not boen determined, correction could

not be mede lor the drop in river level ond, os before, no quantitative analysis of the

data was possible.

“iwperial gallons par matinute
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Chsarvations concerningd ranvvd >wns, recoveries, and

iilar to these for Tost A, Water saimples for chemical caalysis waere teken and the fron™

concentraiion was found io remain substenticlly unchenged, An swasingtion of the

. ] - .
diawdown data sugeasis, Roweaever, that correction he river cffzet would have led

(V]

roern ot

1 - ° . .,Al ele o R B
io correcizad drawdowns showing a slight siekilizing frond in 1

L] !

) - £ ol . ’. 2
This indiczzs © ae of the aellvaiel domocs i

o~ . ot } .
infiltration or from soiie oifner source, tax=s af izast o d:y o) proa’uce ny measurable

. 1] ) [ *
offect., The slight amount of recharge, however, was not cnough fo prevent dewatering

As indicctzd above, however, Test B failed to provide cdequate in
we L %) . - « e, ~
duation of the groundwater potential of the terrace. The initial analysis of the resu
oo ot . e .
from Test B led to a recommeandation fer furiher festing involving a pratracted pumping

riod and :pecial attention fo variation {n iron conconirciion with fime, MNo such fast

3

vwas run until Jeavery 1965 (Test D).
TEST C - APRIL 1964

This test was conducted by Hi-Rate Drilling Corpony Limited for i

consulting 7irm, Stanley, Crimble, Roblin Limited, It was supeivised by the Research

. ., ! %) N Nt : .. .
Council & Alberta and lested a liitle more than three days. The tost site was cgain on

D) - ot .
the north izrrace from which the city's praszat supply is derived, Drevedown and recovery

ineasureimants ware obtained for the nummnad well and for six obszrvation walls located
)

40 feet north, 40 feat cost, and 56, 96, 146, and 171 feel west of the pumpad well,

The average pumping rate for the tost as a whele was 61 igpm Lut there were wine rather

extrame fluctuations in rote during the early part of the test,



e !, s o Ly - . - LA, ,.’ S .
Test C, liks Tosts A cacd B, wes foo short end ffact was not

A rerminad, River lovels ware imacosured during the test Lut, as bofore, no corrsctions

[ UL DR RS N S NP A Foay , - e A TR S
d o ragle (or instr Caeng2s, o VWO SrOTUNe MSSsuramanis wora AN WUl

. . e o . . r . . e r . N e .. s .
not encugh fo justify ihe frawiag of wiy ¢ nelusions for or cgainst induced In-

Siliration, No veater samples wure folon,

nformaiion providsd by this iesi oace more suggasis that inere

e

_.l
o=
0]
|
(@]
Q
()
{v
&

wes no eppreciable recharge from induced infiliraiion or ofher sources until a dey or more of

tasting hed been completed. There is some slight

aquifer dewatering.
TEST D -~ JANUARY-FEBRUARY 1965
This tost was conduciad by Stanley, Grimble, Roblin Limited and lasted

alinost 23 days. fost siie was on the north ferrace o the cost of the freal=

ment plcni‘. Drcwdown buf ot recovery was s measurad for the puinpe edviall (,1;,-ch Well
No, 5) and for tcn observation wells locaiad 45 and 90 feet north, 45 cnd 80 Teaf

scuth, 33, 80, and 450 Voot cust, and 43, 383, uad <035 feat wesi o
sarticuler inferost because both were completed in

sra

ag ine river bad,  {f Tnduccd infilivation is a signiticant facior

“
3
C;
4
~
-

O
“n
W

sora should ba lirtle or no drawdown obszrved in i wo walls,

) . .1 -

Tha everage pumping rate curing ine fesh was 48 icom end fluciuations in

The lengih of the tesi in this case was more than edequate. River efizct,
howszver, was not defermined prior o tha tast, .Th?s caission could have presented
a serious obstacle fo the quaniil ative cnalysis of tha daeta, Tortunately, however,
o relatively repid rise in river Javal during the sovenih day of the fest provided

,® . 1 ° . . " .
a means of rougnly esiimating tne river erfect. Similar but smallesr rises were

. - . A A .
ohssrved in cll groundwatar levels shorily therecflter and correlation of groundwcter



fiho river oifoct for cach well. This

-

Ssormitted the correciion of obsarved dian. dowis Tor river fluctuations and it was

. - 1 ., . .
pazsible fo put ihe tost dofa fn o form suiis hiz for quantitative analysis.
L) ! i A . ’ i
The hwo mest distant walls {328 foat waost and 430 feet east) were
vnatfeciad by pumping of ihs e He The vzl in the river gravels 45 feet to

the south of tha pumped weall was affectod, i ine inwst, only slightly. The corrected

watar lavels in al! other wells, fncluding the one in ihe river gravels 80 feet fo the .

[0}

couth, drew down significantly during the test. In all ceses a tabi

—

-

izing frend

was ovident affer chout o day of pumping. A source of recherge was thercfore in-

dicared cnd it ramained fo be csteblished vshether or not ha source was induced

infiliration from ihz river.

A stendard analyiicel mathod bosed on the assumption that induced infil-

iration was taking place was used fo determine aquifer properties and infiliration

characteristics.  Agroement bziwean drandowns prodicicd on fhe basis of the results

of such an analysis cnd observed drawdovns would indicate the essumpiion o be

valid; disagreenani would ba sirong evidance egainst induced infiliration. There
is, in ihis cose, a marked disagreement betwean predicted and observed drawdowns
and it can only be concluc°d ©af induced infiliration from the river is negligible,
ot least along hat stretch of ihe river in the vicinity of the fest site. River
waier may, however, be able fo infiltrate fhe terrace gravels at more remote locations,
such as the far ends of the torrace.

No teaperature macsuraments were ialen but waoter samples were collected

regularly and enalyzed, The iron concerirctions fouind in these samples varied

somewhat during the fest but there was no evidenca for a reduction in iron as the test



cince, than, also sunnoris fhe confeniion that

Ik olace during tha test,  This result, of course, wes

~
hordly surprising sfnce tvio yzurs of procuztion fram ihe izrrace
duce cny raduction In fron conceniraiion, \

Jusi one sat of rasults for Tast D sezm fo contredict the conclusion thet

. . T . |}
no sionificent ind read infiltration takes place. Thesa are the rasulis for the well

! 1th iha river bed and located 45 feat south

osedly complaizd in the agui

of the pumping wall. It waos remarked chove that drawdowns in ihis well were small,

a result that would be anticipaied for a viver wall if river waters were infilirating

into the ogquifer as a resclt of pumping, How cad no induced

infiliration, it must be bacausz there is a layer of low parmechility beiween the

river vnd the uquifer, It is suspactad that such a lcyer has been forined by

ihe denosition o dong its banks and the

sertling of this material into the inferstices between the sond ond aravel particles.
~ ¥

wal] ADf < Lof the sunotag well
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firough the silied-up low-permeceoility layer, whereas 1
. . 1 o .
well CO feet to the south, which behaved more norimaily during

penzirate this layor,

The test resulis indicaie thai Well No. 5 {ihe pumped weall) could be pumped

continuously on a long-term besis at about 55 igpm, which is slighily chove fhe

test rate of 48 iggm. They clso indicaie ihat a ssperaiion of eLout 500 feat batw
wells would be sufficient o eliminaie interference bziwezn sroducing wells,

lnterfar betw vells, that is, drawd: in on2 producing well It of
nterfarence betwaen wells, that is, drawdown in o2 producing well as a resuli of

roduction from a naighboring well, reduces production rates and is fo be avoided.

e}
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s rzmaorked chove, o drewvdown resulis indizate ¢ source of recherca,
Infiliraticn close to the tesi site hias boon climinated as @ passible ©2urce,
Cther pessibiliiies ores
[} infiltrction reaote Trom the fust site, ; assibly of anz or botn ands
of the torrace,
2) movermoni of waier upvrard from iliz baodrock formetion underlying the

Conjectures may be made about the relaiive likzlibood of cach of thesa

rate of production were

four possitilitizs,, Thay wrould bz of imporianc

[0
=
=
(¢}

4

-
i

the princizal concern. !t is provetle, for instzince, that high rates of production
could not 52 maintained if precipiiaiion end runcff yrore iha only sources of re-

charge. High iron conceniraiion, however, is ihe real problem ond it is believed

in the zands

thai this is @ nairral consequance of a ralatively long residence time

and crevels of the torrace.  In other words, ciy water remcining in the scads and grevals
or ivavelling though thom slowly or for relatively sieat distances will pick up iren

. [ H ! . N .
from them and the iron conceniraiion will eventually reach the high level ihat s
chaiccteristic of the ierrace groundwater, This will be true, no matter whai the

. . e . . ) - 3
source or ihe original fron concentration. In the cases of tha four rocharge possi-

! ub pumning will cause rec

bilities listed above, it is vinlikaly i 2 water io move

fast enouch io prevent hich iron conczintroiion,
- ~

A number of conclusions may be drawn from the results of Test D, all of
which are in general cgreement with the resulis from the first three tests:

N [
1

1) there is no induced infiliration, at least along tha siratch of the



toar St Gl ANy ofF ‘.' > fost P, O N .
FIvar i ing vlClﬂll) OF 112 oSt 3102, Q ViaZre 1S, 1

for iron reduciion i
2)there is evidencs
a0 Lot ot PR 1.],“, ! 'l SO | s®
ihie rest site but worthwhile reductions
T Tie ~Y Y nt Vel 51 l=’ fal Coyrm B £, ~aatl , ~I’~f>' )
In iron conceniraiion are unlikely for any of ihe possible alternate
sourcss, .

['I‘

3Mong~term coniinuous produciion ratzs af different sites on the terrace

will undoubtedly vary, deponding en local varations in aquifer and well

13

characteristics and on river stage

-

Terrace Well No., 5 can probably be taken as a representative lowswater

ClﬂJ for mc yintmizction of infer

'Il

4) 50 fzet is a suitchle }‘/e”
hetween nroducing wells,
Cne significant point reinains io be made «
of this test end that is that the unsuitability o
for the municinal water supnly could have baan asteblishad b

[ |

‘ho censtruction of the pipe line and ireaiment plant,

This test was conducied by Stenlsy  Grimole, Roblin Limited and lasted
about three months. The fast site was the sama as for Test D, the pumped well was again

Terrace Wall Mo, 5, and watzr-level mzasurzimenis were made in oll the observation

the nwo south wells compleatad in the gravels under=

wells of Test vith the excention o
lying tha river bed, For ihe purposes of the tesi a recnarge pit was construciad,

the center peini of which lies about 140 feet to thz north of Well No, 5. The pit has

sloping sides and s chout 27 feet square at the botiom and about 83 faet square ot

LT
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Joound surface, It penetraizs below the tzn of e sends and gravels 1o a denth of

alimost 2 feat. The sends and gravels are overlain by cbout 10

(0
¢
=
9]
=
Q.
)
Oy
o
<
[¢)

imparmzable sand, silt, and clay mixivre. A lip was boilt.up arcund ih
the tarrace lavel to pravent surface water fom dreining info the pit, The pits
lalds ohaut 14 feet of Mater, o7 L0,

Daginning on March 21, water was pumped from a siilling well directly
connected with the river info the pit of an iniiial rate of chout 194 igpm, T erch
22, afier the pit becema pariially filled, pumping from Well iNo, 5 began at a rate which,
after a short period of cdjusiment, was fixzd o 66 igom. The recharge rate fo the

bit was subsaquently reduced to 159 igpm vhen ihe pit filled. During the first 16

deys of the fest the recharge rate was recdjustad fo 178 igpm and that for Well iNo,

5 to 85 ignm. Beiween April 8 and April 30 the test had io be suspanded because

e D
of fuulty cquipment, When the test was resumed, Well No. 5 was operated con-
tincously wiih miror cdjustments in rafe (35100 i o) whereas the racharge pump was

allewed 1o operate for only a portion of each day,

Infiltration rates for movement of water from the pit info the aquifer
were determined for three dif
to the s:art of pumping for Well No, 5, (2) the [5-day period between March 22
and April 8, and (3) a [2-day period from Jure 3 to June IS Infiltration rates
during the first period may be considered to be natural infiltration rates. They
viere observed fo vary with depth of water in ihe pif, Thz maxiraum measured rate

was 14 igpd/fi i2% for @ water de enth of 9.3 feat,. It veas csilinate

d
could have gone as high as 120 igpd '/1"5‘2 for a water depth of 13,3 feat,
Infiliration rates during the second cnd third periods depended on the

rate of production from Well iNo. 5, as well as on the depth of water in the pit. Two

fe w o s e . - -

* lperial gallons per day per square foot..” L
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ratos wore caleulatad for the sccond pariod, iha first being 187 and the szcond

. 2
207 ignd/fi”, Consideraiion of

-

’. - [} 3
thz obsarved respansas of water lavels in the pit

cnd in Well No. 5 jo chargss i rechargs ead produciion raies led fo an osilinaiad

S rhese rales are in the lower

Eiznt rores were calculated for the third period. They rengsd from 37 o
¢4 igpd/ﬂ'?', appreciably lowar than the calculated raias for the second pariod, The re-

-~

ve nit, Considerchle

‘fon was noted affer drainage and exgosure of the pit bottom ai the conclusion of

]
0]
<.

fnis tost. Frequent draining and servicing of racharge pits would be required if silt

deposits build up this rapidly. The problem mighi be avoided or wiiniinized i

silt load in the water pumped into the recherge pit could be reduced,

Although the use of recharge pits would infroduce additicnal maintenance and

servicing problems, the test resulis indicate ihat higher production rates could be

acieved and that the water produced would improve Tn qualify. Produciion rates

dd ba increased Tn two ways: (I) each preducing well could be pumped of a higher
rale and (2) the spacing between wells could be decreased, Stipulaiing thai the
U ST | Y £ oyt o .-.! ’ IPNp o ,! [, l" aat o .
maximum depth of water in the recharge pit should be 13,5 fz2t ond that
levzl in Well No, 5 should not be allowed to drop below the fop of the screen, it

can be estimated that the maximum rate of production from Well No, 5 would be

1 . . . . . . . .
cbout 100 igpm, an increase of aboui £0 por cani over ihe maximum permissible rare

of 55 igpm without the recharge pit. For this produciion raie, the pit must be re cncroed

at cbout 39D igom, The daia from Test E arz unforfunately not adequate for cny pra
diction of the reduction in well spccing. Percentage production fincreases of akout 80

A | .
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per cent might also b2 enticiparad af other sites along the terrace, if racherzz pits
! -
were Introduced adjaczat io iz,
Production fmap- ST Ut whath ; th ol ]
Vroduction fnsrs vas wre Liacoartant, but whether or not rih clluvia

during the recharga=pit tost do indicate tome reduction. Cenzentrations varied
irregulady from 7 to § ppm during the first nine days of the tosi but began io drop below
79pm after inis period. Subsequent water onalysas showad an irragular downward frend
in iron conceniration, the lowest reported value bzing 3.3 ppim for o semple collected
on June 10, Chaly one later enalysis is available, for a sainple takan on June 14, and
ihe reporfed iren conceniration for this sample is 5.0 ppm.  The analyses discussed
 here were all performed by Wastarn Indusirial Lokoraiories, Reperted concenirations
for a number of saimples colleciad duiing the lafer part o
Provincial Anclyst are less precise but suggest higher concenirations than thosz found

taclusirial Laloraiories.” iViost of the fron concenirations are reportad by
the Mrovincial Anclyst as 5+ nim, but one is given as 5 ppm.
The conclusions to be drawn from the results of Tesi E cre:
) the introduction of system of recharge pits will boost produciion
from the norih terrace and reduce iron conceniration but will lecd to

cdaed expanse for maintenanca and paricdic ela seing of

the pits,

2) some of ihz hoost In preduction “’l” resuli from ihe possibility of
':" Y w gll FoYal . : ! v 2l - ] L ! . 1} ',
recucing well spacing bui the awount by which spacing might he raduced

cannof be determined from the results of the present test,

3) tha precisa amount of iron reduction during the test is not firmly



sstablished and evan if ihe maost fovorable figure of 3,3 pom is

accepted it cannot ba szi

cny raduction much bzlow this figure on a long-ferm besis,

CGTHER SURCES OF SUFPLY
IF tha clluvial tarece on the nerth side of the Wepiti River is unsuitable
as a source of supply for ine city of Grande Prairie without recharge pits, and is of dub-
ious velue if recharge pits are infroduced, what alfernatives doas the city have?
Apart from direct intake from the river or other surface source, which is beyond the e m3

scope of this report, thare seem fo be two: (1) an infiliration gallery extending out
¥ 7

viader the river bad and (2) walls tcking groundwater from the badrock undarlyin
§¢ 7

It has been demonstrated by ihe results of Test D ihat there seeims to be

a low-parmechility layer formad by tha deposition of fine material on tha river

1)

bottom. This layer forins an effectiva tarrier betwean the river and the aquifer
and prevents the occurence of induced infiliration, This layer will surely cause

LA Y
cifficulty in the operation of an infiliration gallery. Feriodic scarification
£ . "d' l' "l""‘ A @i H
of tha river bad would probably be nacessary and high=iron problams might egein
develop if the river bed could not be kept recsonably clear of fine material.

Thorough tesiing should most ceriainly precede any insiallution of a parmanent

infiltration gallery for municipal-supply puinases.
Wells taking water from badrock should eliiinate the high~iron

problem and reduce hardness, although tha wci'er quality might be less dasirable in
other respects, Mavertheless, there is a good chance that potable water will ba

obtained to depihis of some hundreds of fzat balow tha terrace levels, Tha rates af which
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watar might be producad from badrock cen caly bo conjeciured on the besis of the

o 3 3 '
meager information now available. The river terraces arz kiown to be uadarlain by

approximately 1,200 feat of Wapiii Foraaticn, This formation ouicrops along the

banks of the Wc; i River in fn2 vicinify of

south forracas.  The outerop inaizrials have good permzchility, suggesting the forma=

tion has good potential as an aquifer, Evaluation of the potential of the bedrock

~

dzaosits would require the drilling of a test hole, perhans to a considerable

-

depth, Waters from promising aquifers would be collacted und cnolyzed und the
aquifers themselves would be pump=tesied, A similar procedure has paid off in three
instances in central Alberta. In each case watar suoply from an wlluvial terrace

uinsatisfactery and a

v}
[V}

or dirzct river intake proved, for one raason or another, io
good supnly was found in badrock deposits similar to those found in the Grande Prairie
area. For this reason, as well as because a good badrock supply would substaaiially
reduce or eliminate freatment costs, drilling and testing of badrock, to a considarable
depth if necessary, seams to be a garble well worth tcking,
CCNCLUSIONS

1) The alluvial ferrace now baing ussd by the ciiy of Grande Prairie as

a source of water supply is unsuitable for this purnose, unless rechargad

artificially by a system of recharge pits. Water cennot be inducad to

flow into the errace from the river under nctural conditions and the

iron concentration in the water remains much oo high as a result,
2) Even if a system of recharge piis is iniroduced, the suitability of the

terrace is doubtful. An incraase in production rates and some reduction

in iron concentration would tcke plece but operation costs would ceriain=

ly go up, partly because of tha edditional pumping facilities and partly
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bzcause of the pariodic cleaning and maintenance of the i

-

g

ts which would be
rcquiréd.

3) An iafiliration gallery projecting out
bed would nrobably alco encounter dir

on tha river bad. This weuld rztard infiltration, cnd pericdic maintencnce

[}
would again ba requirad, though prok-~bly vot as frequently as with recharga
pits, Thorough testing should precede any permanant infiliration-gallery
installation.

4) A bzdrock supply might provide the answer o Crande Prairie's water

supply problam but a testing and s wling progrem is necessary fo

astablish the notential of the badinck uguifers. The cxpense involved

is small compared

1o the amounts already invesied, however, and could

lead o a sunnly recuiring a minimum of treatment, Experience elsevwhere
) () )

in Alberta in similar situations suggests there is a reasonable chance of
success,

5) It is suggesiad that the following course of action be followed in

~

attemnting fo solve the Grande Prairie water-cupply problem.

a) Drill and fest the bedrock below ihe rorth olluvial terrace.
b) If bedrock proves to be unsatisfactory, expariment with an
infiltration gallery running out from the terrace beneath the

river bed,
¢) If the infiliration gallery proves 1o be unsatisfaciory, atfempt
to design an efficient recharge-pit and well sysiem.

The above course of action ignores the possibilities of direct infake from the river



- . . . ) f .y . 4 )
or irom iz oxbow lake o the norih of ihe timrzues Tithzr of thoso might be pre

\

ferable to ¢) above, and perhans to b) as well. It is firisly balicved, Lswever, ithat
) it : 7 ’ ‘

the drilling and testing of badrock should be carried out first of all in preference o ony

other possible eliernative.
\
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