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REPORT

Ontario Water Resources Commission

May 28, 1968
July 29-August 3, 1968

Municipality_. Qity of Sault Ste, Mavie Date of Inspectzon_mt_rﬁgﬁa__'______
August 19, 1968

Re: —— Complaint of Well Interference

li Mll. Dt ml“.
Field Inspection by, Gorden, J Hilter - Report by —yo-Miller, Seientist
ODUCT ION

On March 15, 16 and 17, 1963, staff members of the Ontario
Water Resocurces Commission were present when two municipal wells, Goulais
Avenue wells No, 1 and No. 2, owned by the Sault Ste, Marie Public Utilities
Comnission, were test pumpad, It was determined that the operation of the
wells interfered with numergus flowing domestic wells, but the extent of
the interference could not be fully assessed during the testing period,
The mmicipal wells were not put into production until the latter part of
August, 1968; however, in the intervening years, they were occasionally
operated for short pericds of time. On each occasion when the wells
ware in operation, complainte of well interference were brought to the
attention of the OWRC or the Public Utilities Commission., The Public
Utilities Commission installed water maine in sreas where it was anticipated
that the greatest nunb# of wells would be affected.

As @ number of the complainants live in outlying ereas which
wore still unserviced, arramgements were made to test pump the muniecipal
wells so that the effect, if any, on the outlying domestic wells could be
observed, During the latter part of July, 1968, staff members interviewed
more than 80 persoms who reside in the vicinity of the Goulais Avenue wells.
The municipal wells were them put into operation for a period of 19 days
during which time water levels were observed in & number of observation wllls.
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Page 2 Report re .Complaint of Well Interfexense....... Date May.28.=.August.19.,..1958

HYDROGEOLOGY
According te the Department of Lands and Forests surficial
geclogy map 5465, the city of Sault Ste, Marie is located on a lacustrine

clay plain which was depogited during the glacial lake stages of Lake
Hiuron. The plain is bordered to the north by a Precambrian outecrop

(see Drawing No. 1). Cross-sections compiled during the 1963 investigation
show that the clay plain grades to the north into a predominantly sandy
material (see Drawing Ne. 2).

As showm on bedrock geology map 2108 of the Ontario Department
of Mines, the overburden is directly underlain by Cambrian sandstones of
the Jacobsville formation, which abut against the Precambrian outcrop.
The sandetone which is the main aquifer in the area, is probably recharged
by infiltration through the coarser overburden from rainfall and direct
runoff from the Precambrianm upland,

The higher elevation of the terrain close to the Precambrian
uwland produces a positive pilezometric head in the aquifer in the lower-
lying areas of the clay plain. Ground-water movement is probably from
nozrth to south,

Most of the domestic wells in Qhe area are predominantly 2-inch
drilled wells and obtaln water from the top of the sandstone or from
lenses of sandy material within the clay overburden, Nearly all the
wells in the lower-lying areas f£low.

The Goulals Aveauve municipal wells were drilled at the inter-
section of Goulais Avenue and the Second Lime in 1952, by the Public

Utilicies Commission. According to the original well records, both

.QOQGOOﬂta



Complaint of Well Interference Date M8y 28 - August 19, 1968

Page Report re

wells were drilled to a depth of 162 feet, through 160 feet of red and
blue clay and two feet of sandstone bedrock. Both wells are 16 inches
in diameter and were originally left unscreened, The completed wells
had & piezometric head of 14.75 feet above ground level.

On March 15, 16 and 17, 1963, the Public Utilities Commission
test pumped the Coulais Avenue No.2 well, presumably to evaluate the
yield before incorporating the wells into the existing municipal system.
Mr, V. R, Dixon, formerly of the Division of Water Resources, was presgeat
at the test. The well flowed before the test, but upon being pumped at
1000 gpm for 45 hours, the water level was 16,61 feet below the top of
the casing. The height of the casing above ground is mot kmown, A
maximm drawdown of 1,53 feet was measured in a well located 8,500 feet
northeast of the mmicipal wells.

During the test, 37 complaints of well interference were
received from home owmers, These were located on unserviced streets
vithin 3,200 feet of the pumped well. The Sault Ste. Merie Public
Utilities Commission delivered water until the problem of interference
subsgided.

It was found that nearly all the wells which were affected
had flowed above ground level, It is likely that their piezometric
heads were at approximately the same elevation as those of the mumicipal
wells, For the moet part, the persoms who complained of interfereace
did not have their wells equipped with pumps.

Subsequently, at the request of Mr, He L., Harris, the Manager

of the Sault Ste., Marie Public Utilities Commission, the Ontario Water
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Regources Commission’s policy with regard to compensation for the
mmn_m of weter supplies te persons with flowing wells was outlined
in a letter deted May 7, 1964, In brief, this letter stated, firstly,
that the bemaficial use of ground water should not be curtailed simply
to preserve the flowing condition of a well, Secondly, the letter stated
that compensation would be recommended for the owners of wells which were
adequately constructed and had yielded an adequate supply, if the follow-
ing modifications were required because of interference:

ls Chamging from e challow-well pump to a deep-well pump

2+ Modification or replacement of e desp-well pump

3+ Deepening e well

4s Drilling a new well,

Note that under this poliey, mo action was required on behalf of the
owmer of a flowing well unless the water level was lowered beyond the
lifting ecapacity of a ohallow-well pump, or aspproximately 22 feet,

Upon being informed of the OWRC's policy with regard to well
compensation, the Public Utilities Commission further expanded upon it
to comply with their owm objectives, Under this policy the Public
Utilities Commission would waive the normal $85400 charge for a connec-
tion to thie watermein in cases where a flowing well which was not
equipped with a pump was affected, Nonetheless, it should be pointed
out that any recommendations for compensation by the OUMRC are based on
its policies, In the meantime, the municipal water system was extended
to provide service teo areas wvhere it was anticipated tth the greatest

number of wells would be affected.
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During Augest, 1966, Mﬁa m well Hos 1 was deepened to
133 fest, and well Ho. 2 was deopened te 179 feet, into gray and red
sandotone and well screeno were instailed, The wells flowed st a rate
of 60 gpm sach.

‘It was nocessary to lewer water levels while the wells were
being deepened and it was plammed to have one of our steff in the arsa
to observe these levels, A house-to-house survey was undertaiten to obtainm
data on a3 many domostic wells as poseidble before the mumicipal wells were
pumped but the proposed pumping wap delayed, and our staff momber was
recalled to Toronto to fulfil previovs comeitments. A8 a result the
extent of interfereace was mot determimed at that time,

On September 26, 196&, a letter was received from Mrs, James
Burng of Asquith Street. Although her property was eerviced by the
munieipel water systom, Mrs., Burns complained about the lpos of flow from
her well during the deepening and testing of the Goulals Aveaue wells
during kugest and Septeuber, 1966. Thie office did not recommend that
any action be taken on Mro. Burns' behalf by the Sauvlt Ste, Mirie Public
Utilities Commisaion,

During Decomber, 1967, the Goulals Avepue wella were again
operated briefly, with the vesuit that addicieaal complainte of imterfer-
enge were received by the Public Urilities Commission from nmumerous well
owmiars, Pumping operations hed stopped before any complaints were received
at thimffice and no lovestigation was carried out by ORC,

On May 22, 1968, chie office was informed by Mr. H. L. Harris,
of the Sault Ste., Merie Publis Utilities Commiseion, that well interference
had been reported by three persons subseguent to operations of the Goulais
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Avenue wells during the first part of May, 1968,

An investigation was carried out om May 28, 1968, by a etaff
menber. During the investigation it was learned that one of the Goulais
Avenue wells had been pumped at 850 gpm from May 6 to May 13, them both
wells had been pumped at a combined rate of 1400 gpm from May 13 to May 17,
Upon receiving the complaints of interference on May 16 and 17, the Publiec
Utilities Commission stopped pumping operations for approximately one wesk,
Pumping operations were again resumed at a reduced rate of 850 gpm a few
days before the investigation.

At the time of the investigation the interference problem no
longer existed; however, the three complainante, Mr, Wm, Garson, Mr, T,
Wilding, and Mr. 4. Wilding, were interviewed (Nos, 64, 51, and 68,
respectively, on Drawing No. 3). None of the three complainants had
access to the municipal water systenm,

Mr, Thomas Wilding complained of a considerable reduction in
the rate of flow from his well, which normally flows at approximately
25 gpms Nz, Wm, Carson complained of a loss of flow from his well, which
noraally flows at a low rate. The OWRC's policy with regard to flowing
wellas was outlined to Mr, T, Wilding and Mr. Garson but as their wells
were agaln flowing normally at the time of the investigation, no definite
conclusions concerning their complaints could be reached,

Mr. Alex Wilding complained that during the operation of the
municipal wells, his pump had broken suction, and he had had to lower
the intake from 21 to 31 feet below the top of the wall casing, Although
all the complainants had an adequate water supply at the time of the
investigation, it was thought that the complaints could possibly be valid,
but the extent of any interference which may have occurred could not them
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be determined, Shortly after the investigation, the Public Utilities
Commission settled privately with Mr, A. Wilding and also conmected a
pump to Mr, Garsen's well.
On June 21, 1965, a petitiom to permamently etop the operatien
of the mmicipal welle so that private wells would not be effected, was
received at this office from Mrs.William Gavrson. The petition was signed
by 107 persons, 29 of whem weee alleged io have experiemced iaterference.
During July, 1968, arreangements were made with the Public Utilities
Commission for our staff to test pump the Goulais Avenue wells in ezder to
determine which wells were seriously affected se that steps could be taken
to enaure that thmshﬁmmmmlymmmlﬁm
wells were put imto operatiom.
ing Test of 1968
Prier teo test pumping, cl_:aﬁ members ianterviewed all the petitioners
that could be reached, particularly those persens who were reported to have
experienced interference with their water supplies, It wus found that spproxi-
mately 31 of the petitiemers already had access to ecity water. Although the
petition requested that the mumicipal wells not be put iate operation, meny
of the petitioners had signed for other veasems, snd still others were confused
sbout the actval issue. A few of the petitionere’ names appesred twice and
some others did not own wells. A list of the petitiomers and complainants
who were iaterviewed during the investigation is preaented in Table 1.
Their locatioms are shown on Drawing We. 3.
The two municipal wells were put iuto operatioa ot 9100 a.ms on

Wedneaday, July 31, at a combimed rate of 1570 gpm. This rate was reduced
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to 1210 gpm at approximately 2:00 p.m, on Thursday, August 1, because of
difficulty in maintaining the proper level in the mumicipal reservoir.
The wells were pumped continuously until 1:00 p.m. on August 19, 1968,

A number of representative private wells and two test holes were
used as observation wells during the test. A list of these wells is
presented in Table 2, and their locations are shown in Drawing No. 3.

Time-drawdown curves have been prepared from the water-level
meagsurements taken in the two pumped wells and from test holes 1-65 and
1-66 (see Drawings No. 4 te 7). Note that all the drawiowm measurements
that are plotted on the graphs for the two pumped wells and test well 1-63
have a correctien factor of eleven feet added to them to allow for the
positive hydrostatic head,

ANALYSIS OF PUMPING TEST DATA

As showm on Drawing No. 4, the drawdown measurements obtained
during the first hour in well No. 1l were rather erratic, because of the
difficuity in operating the air line gauge. These measurements are not
considered to be accurate. Maximum drawdown in well Neo. 1,deriag:the
test was approximately 83 feet., Drawlowm in well No. 2, as showm on
Drawing No. 5, was 62 feet at the end of the pumping pericd. Similarly,
maximum drawvdown in test hole 1-65 was 45 feet, as showm on Drawing Neo. 6.

One minute after the pumps were shut off, the water level in
well No. 1 had recovered 50 feet. The water level in the well reached
ground level approximately 105 minutes or 1 3/4 hours after pumping had
ceased, Similarly, the water level in well No., 2 recovered 30,5 feet,
in the first ainute after the pumping had stopped and reached ground level

approximately 110 minutes afterwards. Difficulty was encountered im
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Page 2 Report re ....Gosplaint.of.well. Ioterfereace..... DateMax..28. .- August-194-1968

measuring the water level im test hole No. 1-65 immediately after pumping
stopped beecause of the rapid recovery; however, after eight minutes, the
uater level had recovered 19 feet. The well began to flow approximately
325 minutes after pumping had ceased. WNote that it took much longer for
the water level in the test hole to recover to ground level than in the
pumped wells. This is possibly due to & considerable variation in the
efficiency of the wells, Interference observed in domestic wells is
dealt with in the following paragraphs. The complainants are grouped
together sccording to localized sreas.

Goulais Avenue and Cooper Street

Buring the pumping test, ianterference was observed in Mr. P.
Ironside's well(Nos 37). Mr. Ironside has a Z-inch drilled well with
the pump intake set at 17 feet. Before the municipal wells were pumped,
Mr, Ironside's well flowed, but it ceased to flow almost immediately
after the municipal wells were put inte operation., At the end of the
test, the water level in the well was approximately 17.5 £feet below
ground level, Mr, Ironside stated that he would try to lower his intake
to the meaximum operatiomal depth of his shallow-well pumpirather than
conmect to the water main which runms in fromt of his pmp&ty, as he
intended to move his house.

Mr. J. Lemnon, (Mfo. 38) of Cooper Street, complained of a loss
of flow from his well, together with silty water, His well is equipped
with a pump coanected to the top of tha casing. No measurementa could
be tsken, but the water level in the well was not lowered beyond the
reach of the pump, Mr. Lennox's property is serviced with city water,
but 1ike a mumber of others in the area, he prefers to use his owm well

when possible,
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Borden and Laurier Streets
The water level in Mr. P. Carbone's well (Mo. 36) was

lowered to ground level three days after pumping started. On August 16,
the wvater level im the well was 3-25 feet below the top of the casing,
or approximately & feet below ground level, The wells of Mr. n.' Campbell
(io. 31) and Mr. G. Oceti (No. 27) alse responded im a similar way.

Mr. J. E. McCullough (Ne. 29) complained to the Publie
Utilities Commission of interferemce after the field investigation was
compleced, IMr. McCullough was coutacted by this office, and he reported
that on September 2, 1968, the water level in the well was 2 to 2.5 feet
below ground level. The Goulais Avenue wells were being pumped at that
time. IMr. MoCullough stated that his well was originally equipped with
@ shallow-wall pump comnected directly to the casing; however, to obtain
water, he wae obliged to install a lemgth of intaeke pipe into the well,

Mr. He Avery (No. 23), whose property is located approximately
2000 feet wast of the Borden and Laurier Streets area, owns a flowing
well which supplies a mumber of houses., Shoztly before test pumping
ceased, the well stopped flowing; however, it was mot made accessible
for mpasurements. 4t the time of the snm:mtm. M, Avery had
access to the municipal water system, but would not have his houses
serviced a3 he objected Lo paying for ;the water.

In the vicinity of Chippews Street, the wells of Messrs. B.
Bridge (No. 42), H. Schors (Wo. 43), A, Suriano (Mo, 46), T, Telford
(o, 49) and Thomas Wilding (Ne. 51), who complained of interferemce
during May, 1968, were uweed as obserwation wells,
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Mr, As Suriano complained to this office on July 24, 1968,
concerning the stoppage of flow from a well on a property which he owns
on Chippewa Street. The property is wented by Mr. C. Grozelle (No. 46).
Muddy water was reported to have flowed from the well on occalons during
the year prior to it becoming plugged in July, 1968. Mr. Suriano thought
this was caused by the pumping of the mwmicipal wells. Subsequently, a
new well was drilled which also flowed,

Mr, T» Telford (No. 49) reported that his flowing well began
producing dirty water duriag the spring of 1968, Subseguently, the well
became plugged and a new well was drilled during the summer of 1968,

Mry, Telford also felt that the operation of the municipal wells was
respongible for the problem.

Hone of the wells on or near Chippewa Street, including the
new wells of Messrs, Suriano and Telford and that of Mr, Ts Wilding
showed any noticeable change in the rate of flow throughout the pumping
tests
Allen'’s Side Road

The drawdown and recovery curves for test well No, 1-66, which
is located 1,05 miles west of the pumped wells, are shown in Drawing Noe 7.
The static level of this well was approximately seven feet below the top
of the casing before the pumping test commenced, At the end of the test,
the water level in the well was approximately 18 feet below the top of
the casing. Recovery of the water level did not start until approximately

90 minutes after pumping had stopped.
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Complaints were received from three persoms liviaug near the
intersection of the Second Line and Allen's Side Roaed., These were Messrs.
A. Rebellato, Js King and J. Taillefer.

Mre A« Rebellato (No. 16) complained that he wz3 without waterw
on August 19, 1968, According to the drillezr's report, the well was drilled
in 1965 to a depth of 137 feet, The static level of the completed well was
reported to be ten feet. On the day that Mr. Rebellato complained, the water
level ian the well was 23,15 feet below ground level. "he well was equipped
with a shallow well pump with the intake se: at approximately 24 feet below
ground level,

The amount of drawdown in Mr. Rebellato’s well corresponded
closely with the drawdown messured in test hole No. 1-66, which is located
approximately 700 feet to the east, At the time of the investigstionm,
the Public Utilities Commission acknowledged responsibility for the lower-
ing of the water level in Mr. Rebellato's well, and as he did not have
access to the municipal water system, he was advised to install a deep~
well pumping system, Mr. Rebellato has submitted a completed Affidavit
of Claim to this office for the costs imwolved in the restoration of his
water supply.

A complaint was also received from Dz, J» King (No. 21), whose
drillied well supplies a number of houses, The static level im Pr, King's
well was measured prior to the end of the test, by Mr. K. Walleniue, of
the Public Utilities Commission, and it was found that the water level
in the well was approximately three feet below ground level., Drs King

does not have access to the mmicipal water system,
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Mrs J. Taillefer (No. 1) complained that water from his well
had been silty since the early spring of 1968, Two water-level measure-
ments were obtained from the well on August 1, 1968, but no interference
could be determinmeds, Silt could be felt at the bottom of the well when
it was measured with the tape. No further measurements were obtained as
the well head had to be dismantled and the drop pipe removed in order to
make the well accessible, It was reported that the well stopped flowing
a number of years ago.

Mr. Bs Yeaman, who is located on the Second Line approximately
1 3/4 miles west of the Goulais Avenue wells, complained of obtaining
silty water from his drilled well, No shortage of supply was reported.
The silty water was alleged to be caused by the operation of the Goulais
Avenue municipal wells. Mr, Yeaman was interviewed during the pumping
test and he stated that the well water had been silty at various times
since the winter of 1967-1968, During a persomal visit to this office
on November 19, 1968, Mr, Yeaman reported that the well was partially
constructed by himself, by drilling a 4~inch hole approximately 83 feet
to bedrock. The well was completed by a drilling contractor who sunk
a 2-inch casing to a depth of 170 feet.
lioss Road

Mr. Vm, Garson (Ne, 64), who complained during May, 1968, said
that the flow from his well had stopped approximately twe days after the
pumping test was started, The shallow-well pump which was connected
directly to the casing occasionally pumped sandy water from the well;

however, when the well was pumped steadily, the water became clear.
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Couplaint of Well Interierence

Report re Date

May 28 ~ August 19, 1968

Approximately three days bafere the end of the test, Mr, Garsen measured
the water level in the well as 18 inches below ground level, Oa the came
day, Mr, Garson pumped the well for a period of time, premumably long
engugh to £ill the pressure tenk, end messured the wuter level in the
well to be seven feet below ground level, This measurement was aot teken
imuediately after pumping stopped, for it would heve teken some time for
Mr, Garson to walk mmlymfut from the houge to the well and
to open the well,

CONCLUSIONS

From the informstion obtaimed duriag the pumping test it was
observed that the taking of weter from the Coulais Avenue municipal wells
had an effect on the water levels ia private wells over a wideapread area.
Generally the lowering was not lavge.

Bo interference with wells en or in the vicinity of Chippewa
street was detected; therefore, the complaints of Messrs, Suriano, Telford
and Wilding ere considezed to be invalid,

In the vicinity of Laurier md Borden Avenues, water levels
were lowered to sbout four feet below ground level, as measured in Mr,
Carbone’s well. Wells in this area could have continued to supply water
had they been equipped with properly-installed shallow well pumpe, This
is also true in the case of Br. King's well, It is comcluded, therefore,
thaet the supplies of Messrs, McCullough, Avery and King do not require
regtorstion under OWRC policy, City water is available to these complain-

ante with the exception of Dr, King.
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Page w2 Report re ....Somlaint. of ¥ell. Inserienes

Interference to Mr. Lennox's well was not sufficiently serious
to render his shallow-well pump inoperable, The silty water which his
well pxoduced when his pump was operated is due to the comstruction of
his well and the physical properties of the aguifer rather than a direct
result of the operation of the mmiecipal wells., The silty water produced
by Mr. Yeaman's and Mr, Taillifer's wells is also due to the same csuses,
There did not appear to be any lowering of the water level inm either of
the latter wella.

Mr. Ironside's water supply was significantly affected; however,
it may be possible for Mr., Ironside to obtain an adequate supply of water
by lowering his intake to the maximum 1ift of his pump., If prolonged
operation of the mmicipal wells lowere the water level in Mr, Ironside's
well below the reach of his pump, it may be necessary to connect to the
municipal aystem.

Mr, Garson's well was slightly interfered with, but an adeguate
water supply was obtained with a shallow-well pump which the Public
Utilities Commission connected to the well, On the basis of OWRC pelicy
rogerding interference with flowing wells, restoration of Mr. Garson's
supply would nmot be reguired,

To date, one valid claim of interference warranting the payment
of compensation has been found, that of Mr. A, Rebellato., From informa-
tion gathered during the inveatigation it is concluded that the pumping
of the Goulais Avenue wells lowered the level of Mr. Rebellato’s well,
thezeby necessitating the conversion from a shallow-well pumping system

to a deep-well pumping system,
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15 Report re Mlﬂat of Well TIaterfems

Action Taken To Date

During September, 1968, letters were sent to the main com-
plainants, Messrs, King, McCullough, Rebellato, Ironside and Carson
and to the Public Utilities Commission adviging them of our conclusions,
Affidavit of Claim forms were forwarded to Mr, Rebellato, The completed
forms have been returned to us along with invoices for the work done, .-
RECOMMENDATIONS

It is recommended that:
(1) A copy of this report be forwarded to the Sault Ste, Marie
Public Utilities Commission,
(2) Mr. Rebellato's claim be processed and forwarded to the

Sault Ste, Marie Public Utilities Commission with our recommendation

for payment.

All of which is respectfully submitted,

Prepared by: J. A Millew,
Scientist,

Supervised by: Re. C, Hore,
Supervisor,
Water & Well Management Branch.

/ K" !. r/.s Fw.’
dm T Director,
Division of Water Resources,
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WELL OWNERS - SAULT STE, MARIE, ONTARIO
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Taillefer
Baker
Porter
Snider
Butterworth
Jordan
Mills
Horsepool
Burch
Stewart
Gunn

WeSolonika

C.
As
M
Ao
C.

Thompson
Pacioceo
Noxrth
Rebellato
Bovingdon

E. Hay
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Avery (Bar-X Trailer Park)
Miller
King
Mirkdale
Avery
Hurley
Miskiw
Holbrook
Oceti
Thomas
MeCullough
Palombi
Campbell
Charette
Deschenes
Bye
Mclenemy
¢arbone
Ironside
Lennox

Le
Je
We
Re
Aa
De
G,
E.
We
La

Trembinski

- Oliver

Stearns
Bridge
Schors
Long
Dyni
Grozelle (Owmer - A, Suriano)
Case
Taylor
Telford
Telford
Wilding
Jurich
Tammela
Sharp
Myers
Willis
Lefave
Boldue
Wilson
Campbell
Erickson
Archibald
Chamberliain

Wn. Garson

Je
We

Garson
0'Neill
Pearse
Palmer
Wilding
Gallagher
MeMillan
Ring
Beurkle
Masters
Qja
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Analysis

Sault Ste. Marie Region Source Protection Area
Tier 3 Water Budget and Risk Assessment



Drawdown/Recovery (m)

Semi-Log Time-Drawdown Analysis, TW1/65

14
As (pumping at higher rate) = 3.2 m
13 T (pumping at higher rate) = 6.8E-3 m%/s
12
11
10
9
T = 2.3Q/(4 mAs)
o S=2.25Tt, /r?
7
6
5 pumping rate reduced to 7921 m3/day
4

1 10 100 1000 10000 100000 1000000 10000000
Elapsed Time (s)

¢ Pumping Data m Recovery Data



Drawdown/Recovery (m)

Semi-Log Time-Drawdown Analysis, TW1/66

. T = 2.3Q/(4 As)
S =2.25Tt /r?

pumping rate reduced to 7921 m3/day

1 10 100 1000 10000 100000 1000000 10000000
Elapsed Time (s)

¢ Pumping Data B Recovery Data



Drawdown/Recovery (m)

Semi-Log Time-Drawdown Analysis, Goulais PW1

27
As (pumping at higher rate) = 3.9 m

T (pumping at higher rate) = 5.6E-3 m%/s

25

23

21

T = 2.3Q/(4 mAs)

19

17
pumping rate reduced to 7921 m3/day

15
1 10 100 1000 10000 100000 1000000 10000000

Elapsed Time (s)

¢ Pumping Data m Recovery Data



Drawdown/Recovery (m)

Semi-Log Time-Drawdown Analysis, Goulais PW2

21

As (pumping at higher rate) = 3.4 m

T (pumping at higher rate) = 6.4E-3 m%/s
19
17
15

T = 2.3Q/(4 mAs)
13
11

pumping rate reduced to 7921 m3/day
9

1 10 100 1000 10000 100000 1000000 10000000
Elapsed Time (s)

¢ Pumping Data W Recovery Data



Drawdown at the end of Pumping (m)

Semi-Log Distance-Drawdown Analysis, OWRC 1969 Goulais Wells Pumping Test

Goulais PW1

Goulais PW2 TWA1/65

T = 0.366Q/ As
S = 2.25Ttr 2 TW1/66
. o

10 100 1000
Distance from Goulais PWs

10000





