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Dear Mr. Bray: 

We are pleased to submit herein a f ina l  report  on the above 

project. We apologize f o r  the &lay. 

The report concludes the safe sustainable y i e l d  of  the we1 1 i s  8.3 

L/s (110 igpm). It i s  recommended, however, t ha t  the we1 1 be operated 

a t  10.26 L/s (135 igpm) throughout the year except during August and 

September when the y i e l d  should be reduced to 7.6 L/s (100 igpm). 

I f  you have any questions please contact me personally. 

Yours very t ru ly ,  

MORRISON BEATTY LIMITED 

Wil l iam D. Morrison, P.Eng. 
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Morrison Beatty L imi ted conducted a hydrogeologic inves t iga t ion  i n  

the v i c i n i t y  of municipal wel l  PW 6 f o r  the V i l l age  of Winchester i n  

the Township o f  Mountain. The work was performed a t  the request o f  the 

M i  n i  s t r y  o f  the Environment. 

The V i l l age  had been suppied by f i v e  municipal wel ls  ( f ou r  now i n  

service). PW 6 was constructed during a d r i l l i n g  and t es t i ng  program 

conducted i n  1982. The pumphouse and connecting watermains were 

constructed. Long-term tes t i ng  was undertaken t o  a l l ay  fears of 

widespread groundwater 1 oweri ng expressed by a loca l  resident. 

The we1 1 i s  equipped and capable of  pumping 10.26 L/s (135 i gpm) 

on a da i l y  basis. Due t o  t vd rau l i c  boundaries i n  the aqu i fer  and 

s i g n i f i c a n t  natural  water leve l  lowering t ha t  occurs during droughty 

periods the y i e l d  o f  the wel l  should be r e s t r i c t e d  t o  about 7.6 L/s 

(100 igpm) dur ing the months of August and September. The "safe 

sustainable y i e l d "  o f  the wel l  i s  8.3 L/s (110 igpm). 

Water qua l i t y  monitoring i n  the rmnicipal we1 1 and i n  p r i va te  

we1 1s throughout the area ind ica te  there i s  no change i n  water qual i t y  

a t  PW 6 as a r e s u l t  o f  the pumping. S imi lar ly ,  there i s  no change i n  

qual i ty i n  any o f  the observation we1 1s. This t rend i s  consistent  w i t h  

observations made during the 1982 t e s t  d r i l l i n g  program and i s  also 

consistent  w i th  the long-term operating trends o f  the Winchester 

municipal wel l  system. There i s  no reason for  any long-term qua l i t y  

change. 
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2.0 INTRODUCTION 

A t  the request o f  t he  M i n i s t r y  o f  the  Environment and on beha l f  of 

t h e  V i l l a g e  o f  Winchester we have conducted a hydrogeologic 

i n v e s t i g a t i o n  i n  t h e  v i c i n i t y  o f  municipal we1 1 PW 6 ( fo rmer ly  TW 2/82) 

l oca ted  i n  the  Township o f  Mountain. I n  the  r e p o r t  we present  

background informat ion,  analyze technical  data then draw conclusions 

and make recommends t i o n s  . 

The r e p o r t  describes b r i e f l y  background in format ion  on the  

Winchester water supply system, previous t e s t  d r i l  l i n g  programs, and 

t h e  concerns o f  l o c a l  res idents.  The r e p o r t  o u t l i n e s  the study program 

t h a t  has been c a r r i e d  out. This inc ludes a review o f  the geology and 

hydrogeology o f  t h e  area from ava i l ab le  in format ion  and f i e l d  

observat ions. A p r i v a t e  we1 1 survey was conducted using in format ion  

compi 1 ed from pub1 i shed sources and v e r i f i e d  w i t h  in terv iews,  we1 1 

inspect ions  and hyd rau l i c  and water qua1 i ty monitor ing. 

' To ob ta in  i n te r fe rence  measurements, conf i rm aqui f e r  coe f f i c i en ts ,  

and v e r i f y  water q u a l i t y  trends, a 72-hour a q u i f e r  performance t e s t  and 

a one month a q u i f e r  performance t e s t  have been conducted. The r e p o r t  

and accompanying documentation d e t a i l  the  water l e v e l  lower ing t h a t  has 

occurred as a r e s u l t  o f  the  municipal we l l  pumping. The r e p o r t  a lso  

documents comprehensive water q u a l i t y  t e s t i n g  performed on samples 

c o l l e c t e d  from municipal and p r i v a t e  we1 1s i n  the  area. Fo l lowing an 

ana lys i s  o f  a l l  t he  data, conclusions and recommendations are  

presented. The attached F igure  1 shows the  study area. 



Data i s  sparse f o r  production wel l  no. 2. Pumping and water l eve l  

data i s  unavai lable; however, water qua1 i t y  trends i nd i ca te  a1 ka l  i n i  t y  

and hardness remain r e l a t i v e l y  constant. There i s  an increase i n  the 

ch lo r ide  concentrat ion i n  water from t h i s  we1 1. 

Production we l l  no. 3 i s  out  of serv ice and no data i s  avai lable.  

Production wel l  no. 4 was placed i n  serv ice i n  1973 and the 

average d a i l y  production has decreased from about 350 m3/day 

(54 igpm) t o  t o  about 200 m3/day (31  igpm). Pumping leve ls  have 

decl ined from about 40 ft below ground surface down t o  about 16.8m 

(55  f t )  below ground surface dur ing t h a t  period. The major change i n  

pumping l eve l  and y i e l d  appeared t o  occur i n  about 1977 which appears 

t o  correspond t o  the i n i t i a t i o n  of pumping from production we1 1 no. 5. 

The a1 k a l  i n i  t y  , hardness and ch lo r ide  concentrations o f  water from 

product ion we1 1 no. 4 has remai ned v i  r t u a l  l y  unchanged. 

Production wel l  no. 5 came i n t o  operat ion i n  1977 and has produced 

a steady average day y i e l d  o f  about 500 mf/day (77 igpm). Water 

l eve l s  have decl ined from i n i t i a l  pumping l eve l s  o f  about 12.3m (40 f t )  

t o  recent pumping l eve l s  o f  about 18.3m (60 f t ) .  With steady water 

tak ings i n  the l a s t  th ree years pumping l eve l s  have been more constant. 

Since production wel l  no. 5 went i n t o  operat ion there has been a s l i g h t  

i ncrease i n  a1 ka l  i n i  t y  , hardness and ch lor ides ; however, the trends are 
---ln 
stable a t  the present time. 

P\c -. -.'- 

A u l t  Foods are one o f  the la rge water users w i t h i n  the community. 

The i r  plans f o r  expansions and need f o r  add i t iona l  water spawned the 

more recent d r i  11 i ng and t es t i ng  program. We understand the Winchester 

municipal water supply system i s  owned by the Municipal i t y  and operated 

by the M in i s t r y  o f  the Environment's Operations s t a f f .  
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3.2 The 1978 Test Drilling Program 

During the sumner o f  1978 a t e s t  d r i l  li ng program was performed by 

Olympic D r i l l i n g  Co. Ltd., o f  Ottawa, Ontario f o r  the M in is t ry  of the 

Environment (MoE). The purpose o f  t h a t  program was t o  locate  and 

develop one or  more municipal wel ls  capable o f  y i e l d i n g  12 L/s (150 

igpm). Nine t e s t  wel ls  were d r i l l e d  during t h a t  program a t  locat ions 

selected by the MoE and shown on the enclosed Figure 3. Seven o f  the 

t e s t  wel ls  were located t o  the nor th  and west of the community while 

two t e s t  we1 1 s were located t o  the south. Morrison Beatty L imi ted 
provided hydrogeologic consul t ing services t o  Olympic D r i l  li ng Co. Ltd. 

fo r  t h a t  program. The conclusions and recommendations o f  t h a t  repor t  
are presented below. 

Conclusions and Recommendations from a Report on 

A Test D r i l l i n g  Pro jec t  a t  the V i l l age  o f  Winchester 

M in i s t r y  of the Environment Pro jec t  No. 6-0285, Contract No. W4 

by Morrison Beatty Limited, October 1978 

Conclusions 

The t e s t  d r i l l i n g  program car r ied  out  a t  the V i l l age  o f  Winchester 
d i d  not  locate  a source capable o f  produci ng 12 L/s (150 igpm). The 
t es t i ng  program d i d  demonstrate t ha t  modest quant i t ies  o f  water are 
ava i lab le  and can be developed from m d  weathered bedrock t ha t  
subcrops beneath the overburden over an apparently extensive area. 

Minimal t es t i ng  o f  t h i s  modest groundwater source has indicated 
the transmi s s i v i  t y  o f  the aqu i fer  i s  i n  the order o f  100 m3h.d ( 7  x 
103 igpd/ f t ) .  Yields i n  the order o f  25 t o  30 gpm are indicated. 
Some inter ference w i t h  ex i s t i ng  and proposed wel ls  w i l l  be 
experienced. 

Water qua l i t y  samples co l lec ted and analyzed by the M in is t ry  o f  
the Environment are being ca re fu l l y  reviewed by the Ministry.  Our 
review indicates t ha t  water i s  general l y  acceptable f o r  municipal and 
domestic consumption. 



Recommendations 

Based on the above discussions and conclusions i t  i s  recommended 
tha t :  

i )  Consideration be given t o  explor ing the shallow bedrock aqu i fer  
w i t h  the aim o f  developing wel ls  capable of y i e l d i n g  25 t o  30 
i gpm. 

ii That we1 1s have a t o t a l  depth no greater than 45 ft. 

i i i )  Screens and casings be 6 inches i n  diameter and centred i n  12-inch 
diameter t e s t  we1 1s. The annulus between the 6-inch and 12-5 nch 
hole should be f i l l e d  w i t h  ca re fu l l y  selected s i l i c a  gravel. 

i v )  I f  ind iv idua l  wel ls  y i e l d i n g  12 L/s (150 igpm) o r  more are 
required, then the concept of groundwater development i n  the 
Winchester area should be abandoned. 

Respectful l y  submi t ted, 
MORRISON BEATTY LIMITED 

The concept o f  low capacity municipal wel ls  was not pursued a t  

t h a t  time and the community continued t o  funct ion using the same four  

municipal wel ls .  I n  1982 another t e s t  d r i l l i n g  program was 

undertaken. 

3.3 The 1982 Test Drilling Program 

During the fa1 1 o f  1982 the Groundwater Development Group o f  the 

Water Resources Branch of the M in is t ry  o f  the Environment act ing as 

agents of the Corporation o f  the V i l l age  o f  Winchester awarded a 

cont ract  t o  I ns tan t  Water Wells L imi ted of Williamsburg, Ontario t o  

conduct a t e s t  d r i l l i n g  program a t  the V i l l age  o f  Winchester. The 

purpose o f  the program was t o  evaluate the s u i t a b i l i t y  o f  bedrock 

aqu i fers  f o r  the development o f  a municipal water supply of  a t  l e a s t  12 

L/s (150 igpm). Morrison Beatty L imi ted were retained by Ins tan t  Water 

We1 1 s L im i ted  t o  provi  de consul ti ng services f o r  t h a t  program. 



The program was p a r t i a l l y  completed. S i t e  access f o r  f u r t he r  

t e s t i n g  was a problem and our repor t  was completed i n  August o f  1983 on 

the p a r t i a l  l y  completed t e s t  d r i l l  i ng program. The conclusions and 

recommendations o f  our repor t  are presented be1 ow. 

Summary o f  Conclusions and Recommendations from a Report on 

A Test D r i l l i n g  Program a t  the V i l l age  o f  Winchester 

Contract No. 2 

Prepared f o r  the M in is t ry  o f  the Environment 

On behalf o f  I ns tan t  Water Wells L imi ted 

Conclusions 

The t e s t  d r i l l i n g  program car r ied  out  i n  an area northwest o f  the 
V i l l age  o f  Winchester i n  Mountain Township has t o  date tested three 
po ten t i a l  we l l  s i tes .  A supply o f  11.4 L/s (150 igpm) has been 
demonstrated a t  the s i t e  o f  TW-2/82. Addit ional quant i t ies  appear t o  
be ava i lab le  a t  the s i t e  o f  TW-3/82 i f  the bottom por t ions o f  the we1 1 
are grouted. 

Testing o f  the groundwater aqui fers has ind icated the 
t ransmiss iv i ty  i s  i n  the range o f  208.6 - 312.9 m2/day (1.4 x 104 - 
2.1 x 104 igpd/f t )  . The storage coe f f i c i en t  i s  i n  the order o f  5 x 

which i s  i nd i ca t i ve  o f  ar tes ian condit ions . 
Water qua1 i ty samples were col  l ec ted  and analyzed by the Minis try 

o f  the Environment and ind ica te  t h a t  the water qua l i t y  from TW-2/82 i s  
acceptable both chemically and bac te r i o l og i ca l l y  f o r  municipal 
consumption. Although an abundant supply of water was located a t  the 
s i t e  o f  TW-3/82, the water qua l i t y  i s  unacceptable a t  t h i s  time. Some 
good qua l i t y  water should be ava i lab le  t o  the system a t  t h i s  
1 ocation. I 



Recommendations 

Based on the above discussions and conclusions, i t  i s  recommended 
that :  

i ) TW-2/82 which produces 11.4 L l s  (150 igpm) o f  acceptable 
q u a l i t y  groundwater, be converted t o  a municipal supply we1 1 f o r  
the V i l l age  o f  Winchester. 

ii ) TW-3/82 be grouted back t o  41.1 m (135 f ee t )  be1 ow ground surface. 
The we1 1 should then be re-tested hydraul i c a l  l y  and chemical l y  t o  
determine the quant i ty  and qual i  ty o f  the water produced. 

i i i )  TW-3/82 be connected t o  a d i s t r i b u t i o n  system i f  the quant i ty  and 
pro jec ted water qua1 i ty are acceptable. 

i v )  Addi t ional  t es t i ng  be car r ied  ou t  t o  explore water supply 
po ten t ia l ,  i n  as y e t  untested areas i n  the Winchester area w i t h  
remaining program funds . 

v )  Consideration be given t o  d r i l l i n g  shallow, lower capacity wel ls  
along the a1 ignment o f  the p ipe l ine  from TW-2/82 back t o  the 
d i s t r i b u t i o n  system. Wells w i t h  y i e l ds  ranging from 1.9 t o  2.7 
L/s (25 t o  35 igpm) could be considered. 

Respectful ly submitted, 
MORRISON BEATTY LIMITED 

Subsequent t o  t h a t  repor t  TW 3/82 was grouted back and retested 

b r i e f l y .  The water qua l i t y  was s i g n i f i c a n t l y  improved; however, the 

y i e l d  was dramatical ly reduced and the we1 1 i s  no longer considered a 

po ten t i  a1 supply source. 

The wel ls  d r i l l e d  during the 1982 t e s t  d r i l l i n g  program are shown 

on the enclosed Figure 3. 



3.4 Concerns o f  Residents 

Residents i n  the immediate v i c i n i t y  of TW 2/82 expressed concerns 

regarding the connection o f  t h i s  we1 1 t o  the municipal system. 

3.4.1 UoE Response 

I n  an e f f o r t  t o  resolve these concerns the MoE conducted a 

house-to-house survey o f  a number o f  water supplies i n  the immediate 

v i c i  n i  t y  o f  the proposed municipal we1 1 . This invest igat ion was 

car r ied  on i n  January o f  1985. Exh ib i t  2 i n  the sect ion on Background 

Exh ib i t s  i s  a copy o f  t h a t  M in is t ry  o f  the Environment study. 

Meetings were he ld  w i t h  concerned residents and addi t iona l  tes t ing  

was promi sed. Morrison Beatty Limi ted was retained by the V i  1 lage o f  

Winchester t o  co-ordinate a t es t i ng  program i n  the v i c i n i t y  o f  the new 

municipal wel l .  The program was designed t o  invest igate  groundwater 

condi t ions w i t h i n  a 3 km radius o f  the we1 1. 

I n i t i a l l y  water wel l  records on f i l e  w i th  the M in i s t r y  o f  the 
Environment were reviewed. A summary of t h i s  water wel l  informat ion 

has been compiled and i s  included as Exh ib i t  3 i n  the section on 

Background Exhi b i  ts .  

The Terms o f  Reference f o r  the comprehensive hydrogeologic 

inves t iga t ion  i s  also included i n  the sect ion on Background Exh ib i t s  as 

E x h i b i t  4. 

Jus t  p r i o r  t o  conducting a 72-hour pumping t e s t  on the new 

municipal wel l  a meeting was held w i th  Mr. C. Howse t o  describe the 

proposed tes t ing  program. A memorandum descri b i  ng t h a t  meeting and the 

proposed t es t i ng  program i s  included i n  the Background Exh ib i t s  sect ion 

as Exh ib i t  5. 



The 

contai  ned 

conducting 

o f  PW 6 

samples 

Water 
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the 3-day 

t e s t  was 

readi  ngs 

the area. 

~ e t a j l s  o f  the various phases o f  the study program around PW 6 are  

4.0 THE STUDY PROGRAM 

study program was out1 i ned i n  Appendix A - Terms o f  Reference 

i n  the Engi neeri  ng Agreement. The program i nvol ved 

extensive house-to-house surveys w i t h i n  about a 3 km radius 

:TW 2/82). The study also involved the co l l ec t i on  o f  water 

from p r i va te  domestic we1 1s i n  the area p r i o r  t o  any test ing.  

sasples were also co l lec ted  a f t e r  72 hours of  pumping from the 

? r i  vate we1 1 s i n  the area and the pumped we1 1. I n  add i t ion t o  

tes t ,  the Terms o f  Reference indicated t h a t  a 30-day pumping 

t o  be conducted during the summer months w i t h  per iod ic  

taken i n  selected observation we1 1s ( p r i  vate we1 1 s) throughout 

Betw2en 

M in i s t r y  

pumping 
igpm). 
pumped wel l  

Water qua' 

explained more completely i n  subsequent sections. 

Ju l y  29th, 1985 and September 12th, 1985 (45 days) the 

of the Environment supervised a long-term cont ro l  l ed  r a t e  

t e s t  on PW 6. The r a t e  was con t ro l led  a t  about 10.5 L/s (138.6 

[ lur ing t h a t  time water leve l  readings were recorded i n  the 

and a number o f  p r i va te  wel ls  throughout the study area. 

i ty samples were a1 so co l  1 ected. 



The regional geology and hydrogeology o f  the area have been 

5.1 Ove urden 6eology t 

presented 

i n  the Winchester area i s  in terpreted from the logs 

we1 l s ,  ex i s t i ng  municipal we1 1s and t e s t  we1 1s and 

thickness from about 0.6 m t o  7.6 m (2  t o  25 f t ) .  

o f  a t h i n  surface l aye r  o r  veneer o f  l acus t r ine  

c lay s i l t  till which i n  places over l ies  a t h i n  

which i n  t u rn  overlays the bedrock. The 

f o r  the development of  overburden 

we1 1 s. 

i n  previous reports and are essenti a1 l y  reproduced here. 

The 
and Quebec 

Survey o f  

No. 241. 

from the 

depicts 

Memoi r 241. 

bedrock geology o f  the Ottawa-St. Lawrence lowlands o f  Ontario 
was ca re fu l l y  mapped by A l ice  E. Wilson, o f  the Geological 

Canada (GSC). This information was published i n  GSC Memoir 

A l l  bedrock formations subcropping i n  the Winchester area are 

3rdovician per iod o f  the Paleozoic era. The attached Figure 4 

the bedrock geology i n  the Winchester area as adapted from 



I n  he area west o f  the v i l l a g e  i n  the v i c i n i t y  o f  the new 

product io well ,  the Oxford Formation was the ta rge t  o f  greatest  

i n t e res t .  The Oxford Formation over l ies  the March Formation and 

under l ies the Rockc l i f fe  Formation. The Oxford Formation i s  a th i ck -  

bedded, r s ty  weathering dolostone which contains impur i t ies  such as 

mud and s nd i n  the Winchester area. i 
water i n  the Winchester area discharges through the 

Henderson Drains t o  the East Castor River. South o f  

water discharges through the east branch o f  the 

South Nation River. Regional groundwater data 

f low from the v i c i n i t y  o f  PW 6 (TW 2/82) i s  

f a r t he r  t o  the east and c loser  to the 

t o  be t o  the east. These de ta i l s  

I n  t t  

degrees 

106.7 m 

about 7.6 

known t o  

a lso dips 

sandstone. 

i s  area the Oxford beds d ip  t o  the east-south east a t  about 8 

a id  the formation thickness reportedly varies from 73.1 t o  

(240 t o  350 ft). The March Formation which i s  reported to be 

m (25 ft) th ick ,  subcrops beneath the Oxford Formation and i s  
>utcrop t o  the west of  the study area. The March Formation 

t o  the east-southeast and i s  under la in by the Nepean 

Fol lowing 

study o f  

enclosed a:; 

summary o f  

Environmen,; 

the sectior) 

concerns raised by loca l  residents, the MoE conducted a 

gmoundwater near PW 6 i n  January o f  1985. That informat ion i s  

Exh ib i t  2 i n  the sect ion e n t i t l e d  Background Exhibi ts.  A 

the water we1 1 records on f i l e  w i th  the M in is t ry  o f  the 

has been prepared. The data i s  summarized i n  Exh ib i t  3 i n  

Background Exhib i ts .  



pocket i n  Appendix A shows the 

the wel ls  i d e n t i f i e d  i n  the 

during a subsequent 72-hour 
The informat ion derived 

been summarized i n t o  

As 

domestic 

survey was 

most homes 

During t h ?  

possib le 

o f  the water 

release 

a r e s u l t  

reasonable 

wherever possible, water leve l  s 

access ib i l i t y  o f  these we1 1s 

out l ined i n  the Terms o f  

wel ls  w i t h i n  about a 3 

conducted by our s t a f f  

w i th  we1 1s w i t h i n  the 

in terv iew a quest ionraire 

was inspected. The attached 

we1 1 survey questionnaire. 

from a l l  l i a b i l i t y  f o r  da 

o f  our inves t iga t ion  

care. 

Reference we conducted a survey o f  

km radius o f  PW 6 (TW 2/82). The 

who met w i t h  the owners o r  tenants o f  

tudy area shown on Figure 1 (Page 3). 

was completed and the well  i f  

Figure A1 i n  Appendix A i s  a copy 
The questionnaire included a 

ages t o  water wel ls  which occurred as 

i f  the work was car r ied  out  w i t h  

During 

elevat ions 

determined 

surface 

because o f  

measuring 

a t  the 

the per iod o f  the 

on a1 1 we1 1s selected 

using an aneroid barometer. 

elevation, a1 though not as 

.:he large study area. 

po in t  elevations re fer red 

pumphouse. 

home-to-house survey, measuring po in t  

f o r  monitoring during tes t ing  were 

This method o f  determining 

accurate as surveying, was selected 

The fo l lowing i s  a tab le  o f  r e l a t i v e  

t o  an assumed bench mark o f  100 m 



l n el a t i  vk Measuri ng Rela t ive  Ground 

Summary o f  ~ e a s i r i n ~  Poin t  Elevations 

Poin t   bev vat ion (m) 

Determi ned by 
Referred t o  as an Assumad 

Elevat ion (m) 

Aneroid Barometer 
Bench Mark o f  100 m a t  PW 6 

Our f e l d  s t a f f  made observations whi le recording the water leve ls  i 
i n  the noni l tor i  ng we1 1 s p r i o r  to, qu r i  ng, and subsequent t o  the 72-hour 

pumping tes t .  

o f  those 

The attached Table 

observations. 

A4 i n  Appendix A presents a summary 



As i dicated i n  the Terms o Reference, 3-day and 30-day aqui fer  1 f 

- (  19 - 

7.0 AQUI 

7.1 Met logy T 

eER TEST - %DAYS 

performance 
conducted 

conducted 
evaluate 

tes ts  were planned. 
by Morrison Beatty L imi ted 

by the M in is t ry  o f  the 

the 3-day tes t .  

The 

house-to-h~use 

l eve l s  had 

Mechanical 

and i t  was 

Water was 

inc lud ing  

and tested 

hydrant n e i r  

was dischaT-ged 
hydrant i n  

system. Ar 

however, 
about 10.2 

This repor t  evaluates the 3-day t e s t  
and discusses the long-term t e s t  

Environment. I n  t h i s  section we w i l l  

Water 
we1 1s p r i o r  

3/82 were 

Water 

number o f  t 

72 hours o f  

t e s t  was i n i t i a l l y  schedi 

study had been 

been obtained from 

problems w i t h i n  the 

subsequently rescheduled 

pumped from the we1 

the water meter and 

transmission main. 

the in te rsec t ion  o f  

a t  a hydrant near 

leve ls  were recorded the pumped wel l  and 16 observation 
to, during and the 3-day test .  OW 1/82 and OW 

equipped w i t h  l eve l  recorders. 

qua l i t y  from the pumped well  and a 
e t e s t  and a t  the end o f  the 

l e d  t o  s t a r t  on March 5th, 1985. The 
conducted p r i o r  t o  t h a t  date and s t a t i c  

a l l  accessible monitoring wells. 

pumphouse caused a delay i n  t ha t  t e s t  

and s tar ted on March 19th, 1985. 

1 through the i n s t a l  l e d  equipment 

pumped i n t o  the previously chlor inated 

I n i t i a l l y  water was discharged a t  a 

Hv~y 31 and the 7 th  Line. Later  water 

)W 5. S t i l l  l a t e r  i n t o  the test ,  a 

town was opened and PW 6 pumped d i r e c t l y  t o  the d i s t r i b u t i o n  

attempt was made t o  

t ~ e  maximum pumping ra te  

l / s  (135 igpm). 

cont ro l  the r a t e  a t  11.4 l / s  (150 igpm) 

i n t o  the d i s t r i b u t i o n  system was 



7.2 Yea her Conditions I 
Spring breakup had the time of the tes t .  Water l eve l  

rose during the time i n i t i a l  t e s t  and the actual 

date o f  the tes t .  We baraneter i n  the pumphouse 

a t  PW 6 and recorded the tes t .  The barometer 

was f a l l i n g  a t  the from 30.2 inches t o  

29.9 inches o f  o f  March 20th, 1985. 

Barometri : a high o f  about 

and maintained 

o f  March 22nd, 

ratures were general l y  above f reezi  ng throughout the per iod 

7.3 The quifer Test 1 
i n g  a round o f  s t a t i c  eve1 readings the aqu i fe r  performance 

pumping Wiis 

ar ted on the morning f Tuesday March 19th, 1985. I n i t i a l  

a t  a r a t e  o f  about 13.3 11s (175 igpm) but  t h a t  r a t e  

dropped q t i c k l y  t o  about 11.4 1 / 1 (150 igpm). However, as water was 

pumped 

pumping r a t e  

was about 

w i l l  be 

f a r t he r  i n t o  the mun ic ipa l i t y  

o f  the system whi le  
10.2 11s (135 igpm). 

based on a pumping t e s t  r a t e  

i t  was determined t h a t  the maximum 

pumping i n t o  the d i s t r i b u t i o n  system 
Calculat ions of aqu i fer  coe f f i c i en t s  

of 10.2 11s (135 igpm). 

~ 
I 
I 

1 



0 seasonal fluctuations i n  w 

The attached Figure B1 in 

monitored during the 72-hour pumping 

I 1 eve1 changes as depicted on 
data shoul d be considered. These 

I 

o fluctuations due to atmosp eric pressure changes, and 

0 drawdown effects of pumpin in the monitored private wells. 

Appendix B,  i s  a plan showing wells 

test. Before evaluating the water 
hydrographs, several factors affecting the 

include: 

7.3.1 Seasonal Fluctuations( 

The Ministry of the Envi r nment and Morrison Beatty Limited 
monitored water levels i n  several private wells in the area in October 
and December, 1984 and February a March, 1985. The water level data 
i s  summarized in Table 1 below. 

Summarv of Natural ~ h t e r  Level Fluctuations 

We1 1 We1 1 
No. - Owner 

Water Level, m bmp 
Yell 1 Ocf 9/84 Oec 11/84 ieb 12-19/81 Mar 18/85 - 

1 H. Holmes 4.44 4.59 3.48 1.79 
2 L. Holmes house 6.61 7.13 5.14 3.0 
3 C. House house 7.84 - - 3.54 

barn i 3a C. House abandoned 6.99 7.08 5.49 1.39 
6b J.  Spruit barn & hous 5.82 7.17 5.2 3.5 

TW 1 V. of Winchester test  well - - 2.04 0.68 
TW 3 V.  of Winchester tes t  we1 1 - - 3.96 2.70 

The table shows that 5.69 m o natural groundwater level recovery 

(C. House abandoned we1 1 ) between cember 1984 and March 1985. ~ u r i  ng-  2& 
J the month prior t o  starting the test,  water levels were rising 

a t  rates ranging from 5 t o  13 



Examination o f  the wel ls  were not affected by the pumping 

suggests the peak spr ing leve ls  have been reached duri  ng the 7 days 

o f  monitoring associated w i th  t test .  Many o f  the we1 1s show 

m i  nor f luc tuat ions but  not  de f i  o r  decay trends. 

7.3.2 Atmospheric Pressure kffects 

Changes i n  atmospheric cause f luc tuat ions i n  the 

potent iometr ic  heads (water confined aquifers. As noted 

previously, a s i g n i f i c a n t  atmospheric pressure occurred 

dur ing the pumping tes t .  by about 0.6 inches of 

mercury over a 24-hour test .  A t  the end o f  

the test ,  the pressure 

An increase i n  atmospheric ressure w i l l  cause a decl ine i n  water 

l eve l s  i n  wel ls  t h a t  tap the bed ock aquifer. S im i l a r l y  a decrease i n  

atmospheric pressure w i l l  cause a i n  water leve ls .  

7-3-3 Operating Yells 1 

A1 1 p r i va te  wel ls  t h a t  monitored were e i t h e r  pumped o r  

adjacent t o  we1 1 s t h a t  were cal l y  dur i  ng the pumpi ng tes t .  

This adds a margi n o f  e r ro r  we1 1 data. 

7-3-4 Drawdorm vs Time 

When the pumping t e s t  was on the morning o f  March 19th, 

1985 water leve l  drawdown was i n  the pumped well  and the 

moni tor ing wel ls  (selected The attached Figures B2 t o  

818 i n  Appendix B are vs time. These p l o t s  
were drawn t o  show an ar i thmet ic scale. 

The water leve l  trends are t o  the changes i n  pumping r a t e  t h a t  
occurred and a1 so the When in te rp re t ing  the degree 

o f  inter ference each i n  i t s  response. 



Revi ewi ng the  hydrographs consi d e r i  ng seasonal f l  uctua t i ons  , 
barometr ic  e f fec ts ,  and of t he  wel ls ,  t he  f o l l o w i n g  Table 2 

i nd i ca tes  the water l e v e l  change due t o  pumping 

PW 6. 

Water Level Ch nge Over 72 Hours 
I n t e r p r e t t e d  as Caus d  by t h e  Pumping o f  PW 6 

We1 1  No. 1 Water Level Change (m) 

The attached Figures B19 t h r o ~ g h  

drawdown/recovery vs t ime f o r  the 

3 and 3a. The in te rp re ted  

range of 208 m2/d (1.4 x 104 

ca lcu la ted  t o  be 1.9 x 10-4. 

condi t i o n s  . 

822 a re  semi- logari thmic p l o t s  o f  

pumped we l l  and observat ion we1 1s 1, 

t ransmiss i v i t y  of the aqu i fe r  i s  i n  the 

i g p d / f t ) .  The storage c o e f f i c i e n t  i s  

Th is  i s  i n d i c a t i v e  o f  a r tes ian  



7.3.5 Drawdown vs Distance ( 

may be required. 1 

The attached F igure  823 i s  j 
distance f o r  the  t e s t  data. Tke 

number o f  the  w e l l s  i n  the area 

we1 1 (1) experienced almost 3m 

(6b) experienced about 0.5m 

experienced between 0 and 20 cm 

This amount o f  i n te r fe rence  w i l l  
e x i s t i n g  we1 1s o ther  than the  

7 -3.6 Recharge 1 

semi-1 ogar i  thmic p l o t  o f  drawdown vs 

inter ference a f f e c t  measured i n  a 

are  shown on t h i s  graph. The Holmes 

o f  in ter ference wh i le  the S p r u i t  we l l  

qf inter ference.  A l l  o ther  we l l s  

c f  in ter ference dur ing the  3 day tes t .  

no t  de t r imen ta l l y  a f f e c t  the y i e l d  o f  

Holmes wel l .  Replacement o f  t h a t  we l l  

Although var ious recharge have been generated by 

i n v e s t i g a t o r s  i n  the Winchester recharge t o  be i n  the  

order  o f  878 t o  1755 L/d/ha igpd/mi2). The lower 

range o f  the est imate i s  o f  c lay  cons is ten t l y  

throughout the geologic range i s  due t o  the 

r a p i d  response i n  water from spr ing  breakup. 

Recharge w i t h i n  the  cone adequate t o  s a t i s f y  

t h e  desi red y i e l d  o f  150 igpm. 

7.3.7 Interference 1 

The 44 day t e s t  which extende the per iod  o f  pumping on the  semi - 
loga r i t hm ic  drawdown vs t ime p l o t  by more than one l o g  cyc le  i s  more 

use fu l  i n  es tab l i sh ing  i n te r fe ren  e trends. I n  a d d i t i o n  a long t e s t  

was run dur ing  the dry summer mont s  wh i le  the 3-day t e s t  was conducted 
du r ing  the  s p r i  ng breakup. I 

Some water l e v e l  lower ing was 

t o  the pumping o f  PW 6. Based 

observed i n  area we1 1s i n  response 

on the  3-day t e s t  the amount o f  

i n te r fe rence  shoul d no t  d e t r i  menta- 

i n  the  area. The Holmes we1 1 (no. 

PW 6 and may r e q u i r e  replacement. 

l y  a f f e c t  the  y i e l  d o f  p r i v a t e  we1 1 s 

1 )  appears t o  be we1 1 connected t o  



During the summer of 1985 
Environment a long-term aquifer 
The t e s t  was started a t  12:30 pm 

L/s (138.6 igpm). As the t e s t  

the pump maintained a rate of 9.5 

end of the t e s t  on September l l t h ,  

of the Environment observed many 
during the 72-hour test .  

Please note t h a t  the numberi system used by the Ministry of the 
Environment for area wells i s  di t h a n  the system used in our 
reporting. An airphoto location wells observed during the 
long-term tes t  i s  included i n  the end of Appendix C.  

as promised by the Ministry of the 
performance t e s t  was conducted on PW 6. 

on July 29th, 1985 a t  a rate of 10.5 
proceeded the pumping rate decreased and 

to 10.1 L/s (125 t o  133 igpm) a t  the 
1985. During the t e s t  the Ministry 

of the wells which had been observed 

A detailed report outlining 
the Ministry of the Environment 
report. 

Morrison Beatty limited did ot  supervise this pumping tes t  and 
therefore will only comment on sig factors. 

the findings of the tes t  prepared by 

i s  presented as Appendix D to  this 

8.1 Interference 1 

During the long-term pumping es t  on PW 6 significant groundwater 
lowering was experienced a t  three 11s in the area. New we1 1s were 
drilled to replace the H. Holmes arn we1 1 MoE l a  (MBL #I) .  The J. 

Sprui t "rented" house well MoE 2a ( BL #6b) was also replaced by a new 
dril  led we1 1. In addition the H. Holmes house well MoE l b  (MBL #la) 
was equipped w i t h  a new submersibl pump. No other significant water 

level lowering was experienced or i s  anticipated w i t h  the continued 
operation o f  PW 6.  1 



8.2 Yell YIeld 

I 
The t e s t  d r i l l i n g  and the aqui fer  performance t e s t  

conducted i n  March of the t ransmissiv i  ty of  the aquifer 

i n  the v i c i n i t y  o f  order o f  208 m2/d (1.4 x 104 

I i gpd / f t ) .  The from d i f f e r e n t  tes ts  to 

be i n  the Both are ind ica t i ve  

o f  ar tes ian condi ti ons. 

I The attached Figure E l  i n  

drawdown vs time f o r  drawdown 

I again indicates t ha t  the transmisisivi 

o f  PW 6 i s  i n  the order o f  208 

also indicates t ha t  a f ter  about 
I boundary was encountered and drawdown 

informat ion we revised the y i e l d  

dur ing the months o f  August and 

producing i t s  equipped capacity aC 
therefore recommend tha t  the Permit 

t o  ind ica te  a maximum d a i l y  tak i  

"safe sustainable y i e l d "  o f  the 

igpm). 

Aptendix E i s  a semi-logari thmic p l o t  o f  

readings from the pumped well .  The p l o t  

ty of the aqui fer  i n  the v i c i n i t y  

n2/d (1.4 x 104 i gpd / f t ) .  The t e s t  
10,000 minutes of pumping (7  days) a 

trends steepened. Based on t h i s  

of the we1 1 down t o  about 100 i gpm 

September. The wel l  i s  capable of 

135 igpm i n  a l l  other months. We 

t o  Take Water f o r  PW 6 be revised 

g of 884 m3/d (194,000 igpd). The 
wel l  i s  estimated to be 8.3 L/s (110 



P r i o r  t o  the s t a r t  o f  the 72-hour pumping t e s t  on PW 6 water 

q u a l i t y  samples were co l lec ted  14 p r i v a t e  wel ls  i n  the area. 
Samples were also co l lec ted  a t  t of the 72-hour t e s t  from 13 o f  

these 14 wells. The qua l i t y  parameters were 

evaluated: 

Conduct iv i ty  
pH 
Hardnes s 
Calcium 
Magnes i um 
Sodi um 
Potassium 
A l k a l i n i t y  

Chl o r i  des 
Sul phate 
I r o n  
Ammon i a 
N i  t r a  t e  
N i  t r i t e  
COD 
BOD5 

The analyses o f  the samples c o l l  c ted from the 14 wel ls  before and 

a f t e r  t e s t i n g  are tabulated i n  F i g  r e  E l  i n  Appendix E. 

General l y  the conduct iv i ty  dedreased s l  i g h t l y  between the two sets 

I n  summary, minor water changes were observed between the 
samples co l lec ted before the test,  however none of  the 

o f  readings and the pH increa d s l  i ght ly.  Hardness, calcium, 

magnesium, sodi urn and potassium emained more o r  less unchanged. 

A l k a l i n i t y  decreased i n  some we whi le i t  increased s l i g h t l y  i n  

others. Chlorides, sulphates, nia, n i t r a te ,  n i t r i t e  and COD 

remained about the same w i t h  minor anomalies. The i r o n  

changes appear t o  be s i gn i f i can t  there i s  no t rend t ha t  can be 
1 inked t o  the pumping o f  PW 6. 

concentrat ion was steady i n  some 

The BOD5 was general ly lower a t  the 

was an exception. 

wel ls  bu t  qu i t e  var iable i n  others. 

end o f  the test ,  a1 though wel l  6b 



The attached Figure E2 i n  Appendix E documents water qua l i t y  

changes i n  PW 6 between the of the t e s t  and 72 hours. Samples 

were co l lec ted  a t  the the t e s t  and a t  1 hour, 8 hours, 56 

hours and 72 hours Calcium, sodium and potassium 

concentrations the test. The var i  at ions are 

considered ins ign i f i can t .  

Bac te r io log ica l l y  the water the bedrock aquifer was also safe 

f o r  municipal consumption, a1 protect ive chl o r i  nat ion wi 11 be 

requi red. 

Fol 1 owi ng the 44-day pumpi ng 1 t e s t  conducted by. the Mini s try o f  the 

Environment they summarize t h e i r  f indings by s ta t ing  "a review o f  the 

sample resu l t s  indicated t h a t  t h  qua l i t y  of groundwater i n  the area 

was not degraded by the extended umping t e s t  ca r r ied  oat on the PW 6 

we1 1 " . We agree t h a t  the ual i ty analyses substanti  a te  t h i s  

statement. I 



A 72-hour pumping tes t  has conducted on PW 6 a t  a ra te  of 

about 10.26 L/s (135 igpm). conjunction wi th  the test, a 

house-to-house survey was conduc a 3 km radius around the we1 1 

and a number of we1 1s were monitoring during the test. 

The wells were monitored both b d r a u l i c a l l y  and chemically. The 

hydraulic monitoring indicated o l y  minor lowering of water levels i n  

area we1 1 s . 

The in terpretat ion of the g-term pumping t e s t  conducted by the 

Min is t ry  o f  the Environment t o  conclude tha t  the maximum y i  el  d 

o f  the we1 1s should be 10.26 igpm) and tha t  the y i e l d  of  the 

wel l  should be reduced t o  (100 igpm) during the mnths of 

August and September. The y ie ld"  of  the well i s  8.3 

L/s (100 igpm). 

During the long-term pumping e s t  s ign i f icant  water level  loweri ng 

l e d  t o  the replacement of  two wells and the i n s t a l l a t i o n  of a 

submersible pump and a t h i r d  well 1 near PW 6. No other complaints due 

t o  water level  lowering are an t i c i  

Water qual i ty  monitoring has only minor changes i n  

qua1 i t y  have occurred as a resu l t  the pumping tests. There has been 

no s ign i f i can t  change i n  the of PW 6 during a l l  of these 

tests. This i s  consistent t e s t  and i s  also consistent 

wi th  the long-term trends wells i n  the Winchester 

area. 



Based on the above discussi ns and conclusions i t i s  recommended 

t h a t  

i i )  Water leve ls  and meter r should be recorded a t  the 

pumphouse dai ly. P lo ts  of versus groundwater leve l  

should be kept by the 

i ) PW 6 (TW 2/82) be. operated a t  

we l l  should be res t r i c t ed  to 

dur ing the months o f  A u g ~ s t  

s i g n i f i c a n t  natural water 

could be operated a t  the saJ'e 

i gpm) . 

i i i )  Water leve ls  should be recorqed i n  TW 1 on a monthly basis. 

a r a t e  of 10.26 L/s (135 5 gpm). The 

a pumping r a t e  of 7.6 L/s (100 igpm) 
and Septeeer  because of  the 

leve l  lowering. A l te rna t i ve ly  the wel l  

sustainable y i e l d  o f  8.3 L/s (110 

i v )  The Permit to Take Water sh u l d  be adjusted on the basis o f  the 

concl usions and recommendati ns presented i n  t h i s  report.  

Respectful l y  submi t ted, 

MORRISON BEATTY LIMITED 

W i l l i a m  D. Morrison, P.Eng. 
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Exhib i t  No. 2 
MoE Study o f  Groundwater near PW6- 
January 1985 



Ministry 
- - @ of the 

Ministere 
de 

Environment I'Environnement 
Ontario 

Southeastern RBgion du 
Region Sud-Est 

Mailing Address Adresse posIale 133 Dalton Avenw 133. avenue Dalton 
PO Box 820 C.P. 820 K~ngston Ontario Ktngslon (OntanoJ 
Kingston Onlano Kingston (Ontario) K 7L 4x6 K 7L 4x6 
K7L 4x6 K7L 4x6 613 1549.4000 6 13 / 549-4000 

January  11, 1985 

R.W. Annable, C l e r k  
Vi l lage o f  Winchester 
P.O. Box  489 
526 St. Lawrence Street  
Winchester, On ta r io  
KOC 2K0 

Dear Si r :  

T h e  new Vi l lage of Winchester well (Tes t  Well 2-82), located in .Lot 20, 
Concession VI I, Township o f  Mountain, i s  t o  b e  tes t  pumped in the  near 
future.  

A groundwater  s t u d y  was ca r r i ed  o u t  by M i n i s t r y  of t h e  Environment 
s ta f f  t o  establ ish ex is t ing  groundwater  condit ions p r i o r  t o  t h e  s t a r t  o f  
t he  pumping test. Please consider th i s  as t h e  M in i s t r y  o f  t h e  Envi ron-  
ment r e p o r t  o n  t h e  f lnd ings  o f  t h e  pre-pump test  s tudy.  

T h e  s t u d y  invo lved obta in ing water  well samples and  stat ic water level 
measurements o n  wells located near t h e  municipal well. T h e  qua l i t y  o f  
t he  well water in t h e  c u r r e n t  s t u d y  was determined by rout ine  chemical 
a n d  analyt ical  procedures. T h e  stat ic .  water level measurement in a well 
i s  t h e  distance measured f rom t h e  land surface t o  t h e  top  o f  t he  water 
in t h e  well. 

J u s t  be fore  t h e  pumping tes t  is  ca r r i ed  o u t  a t  t h e  municipal well, stat ic 
water  level measurements and water  samples w i l l  be  obtained f rom t h e  
same wells by s t a f f  o f  t h e  consultant f i rm in charge o f  conduct ing the  
pumping test. In addit ion, stat ic water level  measurements from these 
wells w i l l  b e  obtained several times during t h e  pumping test.  

Tables a r e  attached l i s t i ng  stat ic  water  level measurements and chemical 
analyses o f  water  samples taken from wells located near the  municipal 
well. A location map and information pamphlet t o  a i d  in the  in terpre-  
tat ion o f  t he  analyt ical  analyses a re  also attached fo r  y o u r  information. 

T h e  stat ic  level measurement in b o t h  t h e  d r i l l e d  and dug wells show 
on ly  minor changes in t h e  measurements taken o n  October 9, and  
December 11 , 1984. 

T h e  chemical analyses show t h a t  t h e  water in t h e  wells i s  o f  good 
qua l i t y  and  t h a t  t h e  concentrat ion o f  components re la t ing  t o  heal th a re  
not above the maximum acceptable concentrat ions for  Ontar io D r i n k i n g  
Water Objectives. However, in a few cases t h e  concentrat ion o f  t h e  
i ron  does exceed t h e  maximum desireable concentrat ion o f  0.3 mg/ l .  
I r o n  i s  o f ten  na tu ra l l y  present  in wel l  water a t  concentrat ions above the  



a. 

In a number of wells, potassium and ammonia are  elevated above the 
concentrations normally found in groundwater. The concentration o f  
potassium in groundwater normally i s  in the range o f  2 to 3 m g l l  and 
the concentration o f  ammonia is  usual ly below 0.3 mgl l .  It is fe l t  that  
these parameters are  elevated in the well water as a resul t  o f  farming 
operations in the  area. 

A copy o f  the  resul ts of the s tudy  wi l l  be  sent t o  the Township o f  
Mountain municipal office. 

Yours v e r y  truly, 

M.J. German 
Chief, Water Resources Assessment 
Technical Support  
Southeastern Region 
CJH/sh 
Attachments . . 





STATIC WATER LEVEL MEASUREMENTS 

Well Owner Reference Type o f  Well October 9 December 11 
Numbers 1984 1984 

Mr. Harold Holmes 1 a 
1 b  

Mr. Lester Holmes 2a 
2 b  

Mr. C. Hawse 3 a 
3 b  

Mr. G. Carkner 4 

Mr. J: Spierenburg 5 

Mrs. E. Jennings 6 a 
6b 

Mr. Lya l l  Holmes 8 

Mr. J. VanGrunsven 9 

Mr. J. Spru i t  10 
11 

house, dr i l led  NA N A 
barn, dr i l led  4.44 m (14.56') 4.59 rn (15.06') 

house, dr i l led  6.61 m (21.68') 7.13 rn (23.39') 
no t  in use, dug 6.09 m (19.97') dry 

house, dr i l led  7.84 m (25.72') N A 
not  in use, dr i l led  6.99 m (22.94') 7.08 m (23.23') 

house, dr i l led  6.49 m (21.28') 6.31 m (20.70') 

dug port ion NA d r y  
dr i l led  port ion ' NA 10.45 m (34.28') 

house, dr i l led  N A N A 
barn, dug 6.49 m (21.31') 6.14 m (20.14') 

dug port ion 4.56 m (14.95') 4.98 m (16.34') 
d r i l led  port ion 5.72 m (18.78') N A 

dug port ton 3.84 m (12.95') 3.52 m (11.55') 
d r i l led  port ion 7.42 m (24.34') 6.20 m (20.34') 

house & barn, dr i l led  5.82 m (19.12') 7.17 m (23.52') 
rented house, dr i l led  N A NA 

NA - Not accessible 



CHEMICAL ANALYSES 

J 

Owner - # - Ca Mg H a r d  A lk  Fe CI pH Cond Na 
- - 7 -  - -  - - K SO4 COD BOD5 NH3 NO2 NO3 - - --- 

H. Holmes l a  63 41 326 '281 0.60 17 7.8 660 7.1 3.6 68 L10 L0.l .09L.OO2L.02 
1b 60 43 327 257 1.55 19 7.8 690 12 6.6 92 L1O 0.8 .45 .004 L.02 

Lester Holmes 2a 80 39 359 298 L.05 38 7.5 760 10 7.9 48 L10 LO.l L.O1 .004 3.4 

C. Howse 3a 72 33 314 286 .20 22 7.4 720 11 NA NA NA NA .02 L.002 .22 

C .  Carkner  4 70 28 292 251 .10 8 7.7 550 2.8 1.4 46 L10 LO.l L.O1 L.002 .28 

J. Spierenburg 5 67 28 284 263 L.05 20 7.5 660 14 28 60 L10 LO.l L.O1 L.002 2.9 

E .Jenn ings  6a 69 52 386 311 L.05 16 7.6 760 6.4 2.1 84 L10 LO. lL.OlL.002 -42 

Lya l l  Holmes 8 94 63 491 370 .10 44 7.4 980 18 13 105 L10 LO.l .02 .004 .16 

J . V a n G r u n s v e n 9  134 92 710 515 2.0 115 7.3 1500 25 1 5 9  120 18 0.25.9 .004L.02 

J. Spru i t  10 125 72 606 528 .60 90 7.3 1330 25 74 88 18 LO.l 4.1 .006 .71 
11 95 52 448 337 L.05 25 7.7 860 11 17 92 L10 0.9 .O1 .002 .08 

# - Reference Number CI - Chlor ide  COD - Chemical Oxygen  Demand 
Ca - Calcium PH - PH BOD5 - Biochemical O x y g e n  Demand 
Mg - Magnesium Cond - Conduc t i v i t y  NH3 - Ammonia 
Hard  - Hardness Na - Sodium NO2 - N i t r i t e  
A l k  - A lka l i n i t y  K - Potassium NO3 - Ni t rate 
Fe - I r o n  SO4 - Sulphates NA - Not Analysed 
L - L e s s T h a n  

Reported in m g / l  except  conduc t i v i t y  (umhoslcm] a n d  pH ( p H  un i t s ) .  



Exhibit No.3 
Sumnary o f  Water We1 1 Records on f i l e  
w i t h  MoE 



444 
Elev: 260 f t  
L o t  17, Conc. 6 
Orig. Owner: 
K. Edwardson 

475 
Elev: 275 f t  
L o t  17, Conc. 6 
Orig. Owner: 
J. Palmer 

SUMMARY OF WATER WELL RECORDS ON FILE WITH MOE 

476 
Elev: 275 f t  
L o t  20, Conc. 6 
Orig. Owner: 
Mu1 l o y  School S.S.#11 

477 
Elev: 256 f t  
L o t  22, Conc. 6 
Orig. Owner: 
F. Pyper 

478 
Elev: 249 f t  
L o t  23, Conc. 6 
Orig. Owner: 
Docksteader Bros. Ltd. 

479 
Elev: 270 f t  
L o t  24, Conc. 6 
Orig. Owner: 
0 .  Dawl ey 

0 - 35 Sandy gravel Q = 8 gpm 
35 - 39 Gravel SL = 20 f t  

PL = 38 f t  ( 1  h r )  
6.25" diameter casi  ng 
Fresh water a t  38 f t  
Date: 07/01/65 

0 - 28 Hardpan & boulders Q = 15 gpm 
28 - 103 Limestone SL = 2 0 f t  

PL = 67 f t  ( 3  h r s )  
5" diameter casing 
Fresh water a t  103 f t  
Date: 20/06/60 

0 - 10 Hardpan 
10 - 84 Grey l imestone 

0 - 30 Clay 8 boulders 
30 - 71 Limestone 

0 - 3 Loam 
3 - 38 Gravel c lay  sand 

boul ders 
38 - 44 Rock l aye rs  
44 - 94.5 Limestone 

0 - 10 Clay 
10 - 17 Hardpan 
17 - 80 Limestone 

Q = 15 gpm 
SL = 37 f t  
PL = 40 f t  ( 2  h r s )  
5" diameter casing 
Fresh water a t  84 f t  
Date: 12/11/60 

Q = 33 gprn 
SL = 1 2 f t  
PL = 16 f t  ( 3  h r s )  
5" diameter casing 
Fresh water a t  71 ft 
Date: 25/09/57 

Q = 17 gpm 
SL = 16 f t  
PL = 30 f t  ( 1  h r )  
5" diameter casing 
Fresh water a t  84 f t  
Date: 10/09/66 

Q = 17 gpm 
SL = 1 2 f t  
PL = 15 f t  ( 2  h r s )  
5'' diameter casing 
Fresh water a t  80 f t  
Date: 08/08/58 



486 
Elev: 255 f t  
L o t  17, Conc. 7 
Orig. Owner: 
M. Rose 

487 
Elev: 275 f t  
L o t  19, Conc. 7 
Orig. Owner: 
T. Holmes 

488 
Elev: 275 f t  
L o t  21, Conc. 7 
Orig. Owner: 
G. Jennings 

489 
Elev: 255 f t  
L o t  24, Conc. 7 
Orig. Owner: 
S. Garlough 

490 
Elev: 253 f t  
L o t  24, Conc. 7 
Orig. Owner: 
0.  Larocque 

491 
Elev: 253 f t  
L o t  24, Conc. 7 
Orig. Owner: 
G. Garlough 

0 - 30 Hardpan & boulders Q =  7gpm 
30 - 112 Limestone SL = 3 6 f t  

PL = 100 f t  ( 2  h r s )  
5" diameter casing 
Fresh water a t  112 f t  
Date: 02/04/58 

0 - 33 Hardpan & boulders Q =  8gpm 
33 - 163 Limestone SL = 20 f t  

PL = 35 f t  ( 3  h r s )  
5" diameter casing 
Fresh water a t  163 f t  
Date: 31/08/57 

0 - 38 Hardpan & boulders Q = 15 gpm 
38 - 96 Grey l imestone SL = 15 f t  

PL = 17 f t  ( 3  h r s )  
5" diameter casing 
Fresh water a t  96 f t  
Date: 09/02/67 

0 -  2 Clay Q =  5gpm 
2 - 20 Hardpan & boulders SL = ground l e v e l  

20 - 53 Limestone PL = 8 f t  ( 1  h r )  
5" diameter casing 
Fresh water a t  53 f t  
Date: 11/05/56 

0 - 13 Dug we l l  
13 - 66 Limestone 

Q = 10 gprn 
SL = l o f t  
PL = 30 f t  ( 1  h r )  
5" diameter casing 
Fresh water a t  60 f t  
Date: 04/02/65 

0 - 7 Hardpan & boulders Q = 20 gpm 
7 - 64 Grey l imestone S L =  8 f t  

PL = 12 f t  ( 5  h r s )  
5" diameter casing 
Fresh water a t  63 f t  
Date: 11/10/66 



508 
Elev: 260 f t  
L o t  18, Conc. 8 
Orig. Owner: 
D. Bu r le igh  

509 
Elev: 240 f t  
L o t  19, Conc. 8 
Orig. Owner: 
J. S p r u i t  

510 
Elev: 250 f t  
L o t  24, Conc. 8 
Orig. Owner: 
E. Skuce 

524 
Elev: 240 f t  
L o t  18, Conc. 7 
Orig. Owner: 
E. Di 11 abough 

525 
Elev: 245 f t  
L o t  22, Conc. 9 
Orig. Owner: 
P. Di  gnard 

526 
Elev: 250 f t  
L o t  24, Conc. 9 
Orig. Owner: 
I. Docksteader 

0 - 30 Hardpan & boulders Q =  8gPm 
30 - 40 Gravel SL = 14 f t  

PL = 25 f t  ( 4  h r s )  
5" diameter casing 
Fresh water a t  40 f t  
Date: 04/10/57 

0 - 19 Clay 
19 - 33 Clay gravel 
33 - 41 Clay gravel sand 
41  - 92 Limestone 

Q = 17 gpm 
S L =  5 f t  
PL = 51 f t  ( 1  h r )  
6"  diameter casing 
Fresh water a t  85 f t  
Date: 10/07/65 

0 - 8 Sand c l a y  & gravel  Q = 12.5 gpm 
8 - 38 Hardpan & boulders SL = 1 8 f t  

38 - 200 Grey 1 i mestone PL = 60 f t  ( 1  h r )  
6" diameter casing 
S a l t y  water a t  185 f t  
Date: 31/10/60 

0 - 50 Sandy boulders 

Hardpan 
C l  ay 
Gravel 
Rock 

Broken 1 i mes tone 
Grey 1 imestone 
Brown 1 i mes tone 

Q =  12gpm 
S L =  9 f t  
PL = 25 ft ( 2  h r s )  
4" diameter casing 
Fresh water a t  50 f t  
Date: 02/10/60 

Q = 3 gpm 
SL = 1 5 f t  
PL = 20 f t  (24  h r s )  
5" diameter casing 
Mineral water a t  100 f t  
Date: 13/11/50 

Q = 20 gpm 
S L =  6 f t  
PL = 7 f t  ( 1  h r )  
5" diameter casing 
Fresh water a t  35 f t  
Date: 28/07/61 



527 
Elev: 250 f t  
L o t  24, Conc. 9 
Orig. Owner: 
N. Docksteader 

1044 
Elev: 255 f t  
L o t  24, Conc. 7 
Orig. Owner: 
D. Watts 

1149 
Elev: 270 f t 
L o t  18, Conc. 6 
Orig. Owner: 
R. Fawcett 

0 - 28 Old d r i l l e d  we l l  
28 - 55 Limestone 

0 - 2 Topsoi l  
2 -  6 Clay 
6 - 12 Boulder hardpan 

12 - 51.5 Grey l imestone 

0 - 10 Hardpan 
10 - 57 Grey l imestone 

1150 0 - 35 Hardpan & boulders 
Elev: 275 f t  35 - 109 Grey l imestone 
L o t  17, Conc. 7 
Orig. Owner: 
C. H i l l  

1258 0 -  7 Hardpan 
Elev: 260 f t  7 - 15 Shel l  rock 
L o t  21, Conc. 8 15 - 77 Limestone 
Orig. Owner: 
W. Thomas 

1310 0 - 2 Brown loam 
Elev: 250 f t  2 - 35 Gravel , clay, sand 
L o t  23, Conc. 6 35 - 113 Limestone 
Orig. Owner: 
Docksteader Bros. Ltd. 

Q = 25 gpm 
S L =  9 f t  
PL = 22 f t  ( 1  h r )  
6" diameter casing 
Fresh water a t  45 f t  
Date: 01/06/65 

Q = 21 gpm 
SL = 12 f t  
PL = 26 f t  ( 1  h r )  
5" diameter casing 
Fresh water a t  45 f t  
Date: 12/07/60 

Q = 15 gpm 
S L =  1 f t  
PL = 13 f t  ( 3  h r s )  
5" diameter casing 
Fresh water a t  57 ft 
Date: 29/01/68 

Q = 18 gpm 
SL = 3 0 f t  
PL = 42 f t  ( 4  h rs )  
5" diameter casing 
Fresh water a t  108 f t  
Date: 04/03/68 

Q = 10 gpm 
SL = 1 2 f t  
PL = 25 f t  ( 2  h r s )  
5' d i  ame t e r  cas i  ng 
Fresh water a t  75 f t  
Date: 25/03/70 

Q = 17 gpm 
S L =  5 f t  
PL = 21 f t  ( 2  h r s )  
6"  diameter casing 
Fresh water a t  95 f t  
Date: 21/10/70 



1389 
Elev: 275 f t  
L o t  20, Conc. 6 
Orig. Owner: 
J. Palmer 

1398 
Elev: 265 f t  
L o t  18, Conc. 6 
Orig. Owner: 
A. Montroy 

1415 
Elev: 265 f t  
L o t  17, Conc. 6 
Orig. Owner: 
R.M. Markham 

1442 
Elev: 280 f t  
L o t  20, Conc. 7 
Orig. Owner: 
R. Brown 

0 - 23 Hardpan ?I boulders Q = 14 gpm 
23 - 96 Limestone SL = l o f t  

PL = 21  f t  ( 4  h r s )  
5" diameter casing 
Fresh water a t  96 f t  
Date: 17/10/71 

0 -  24 Hardpan 
24 - 94 Limestone 

0 - 13 Clay, gravel 
13 - 96 Limestone 

0 - 5 Hardpan 
5 - 55 Limestone 

55 - 70 Sandstone 

1450 0 - 6 Sand & gravel 
Elev: 250 f t  6 - 41 Boulder t i 1 1  
L o t  22, Conc. 7 41 - 160 Limestone 
Orig. Owner: 
R.A. I r v e n  

1587 0 - 2 Topsoi l  
Elev: 275 f t  2 - 9 Clay, boulders 
L o t  19, Conc. 7 9 - 65 Limestone 
Orig. Owner: 
P. Johansen 

Q = 11 gpm 
SL = 22 f t  
PL = 32 ft ( 4  h r s )  
5" diameter casing 
Fresh water a t  94 f t  
Date: 04/01/72 

Q = 18 gpm 
S L =  2 f t  
PL = 7 f t  ( 3  h r s )  
5" diameter casing 
Fresh water a t  96 f t  
Date: 18/05/72 

Q =  10gpm 
SL = 28 f t  
PL = 35 f t  (2 h r s )  
5" diameter casing 
Fresh water a t  55 & 
65 f t  
Date: 31/08/72 

Q =  12gpm 
S L =  1 7 f t  
PL = 80 f t  (24  h r s )  
6"  diameter casing 
Fresh water a t  150 f t  
Date: 24/06/72 

Q =  50gpm 
SL = 18 f t  
PL = 30 f t  ( 1  h r )  
6" diameter casing 
Fresh water a t  57 f t  
Date: 08/09/73 



1640 
Elev: 252 f t  
L o t  22, Conc. 6 
Orig. Owner: 
M. Holmes 

1662 
Elev: 250 f t  
L o t  24, Conc. 7 
Orig. Owner: 
E. Garlough 

1663 
Elev: 245 f t  
L o t  24, Conc. 8 
Orig. Owner: 
D. S l  oane 

1782 
Elev: 265 f t  
L o t  21, Conc. 7 
Orig. Owner: 
A. Larmour 

1789 
Elev: 275 f t  
L o t  20, Conc. 6 
Orig. Owner: 
W. Kavanagh 

2104 
Elev: 265 f t  
L o t  18, Conc. 6 
Orig. Owner: 
3 .F. Brown 

0 - 2 F i l l  Q = 10 gpm 
2 - 15 Clay boul ders SL = 2 4 f t  

15 - 65 Limestone PL = 30 f t  ( 1  h r )  
6" diameter casing 
Fresh water a t  56 f t  
Date: 06/05/74 

0 - 14 Hardpan 
14 - 65 Limestone 

0 - 40 Grey c l a y  
40 - 77 Grey l imestone 

Q = 15 gpm 
S L =  5 f t  
PL = 20 f t  ( 4  h r s )  
5" diameter casing 
Fresh water a t  65 f t  
Date: 02/07/74 

Q = 15 gpm 
S L =  3 f t  
PL = 15 f t  ( 4  h r s )  
5" diameter casing 
Fresh water a t  77 f t  
Date: 05/07/74 

0 - 49 Hardpan & boulders Q = 6 gpm 
49 - 89 Grey l imestone SL = 1 4 f t  

PL = 50 f t  (12 h r s )  
5" diameter casing 
Fresh water a t  89 f t  
Date: 18/06/75 

0 - 25 Hardpan & boulders Q = 20 gpm 
25 - 32 Gravel boulders SL = l o f t  
32 - 48 Limestone PL = 25 f t  ( 1  h r )  

6" diameter casing 
Fresh water a t  44 f t  
Date: 29/07/75 

0 - 16 Gravel muck 
16 - 63 Limestone 

Q = 10 gpm 
S L =  4 f t  
PL = 5 f t ( 1  h r )  
6" diameter casing 
Fresh water a t  50 & 
63 f t  
Date: 20/07/77 



2171 
Elev: 255 f t  
L o t  24, Conc. 6 
Orig. Owner: 
D. Holmes 

2242 
Elev: 265 f t  
L o t  18, Conc. 6 
Orig. Owner: 
R. Brown Const ruc t ion  

2243 
Elev: 270 f t  
L o t  20, Conc. 6 
Orig. Owner: 
Z. Jennings 

2244 
Elev: 270 f t  
L o t  20, Conc. 6 
Orig. Owner: 
V. Flowers 

2297 
Elev: 260 f t  
L o t  20, Conc. 8 
Orig. Owner: 
W. Ridde l l  

2321 
Elev: 280 f t  
L o t  21, Conc. 7 
Orig. Owner: 
M. Holmes 

0 - 2 Topsoi l  
2 - 33 Clay boulders 

33 - 85 Grey 1 imestone 

0 -  2 L o o s e f i l l  
2 - 22 Clay 

22 - 225 Grey 1 imestone 

0 - 12 Hardpan 
12 - 65 Grey-brown s l a t e  
65 - 80 Grey rock 

0 -  4 Hardpan 
4 - 65 Grey rock 

65 - 80 Brown s l a t e  

Q =  5gpm 
SL = 14 f t  
PL = 40 f t  ( 1  h r l  
6" diameter casing 
Fresh water a t  75 f t  
Date: 01/06/77 

Q = 3 gpm 
S L =  8 f t  
PL = 200 f t  ( 1  h r )  
6" diameter casing 
Fresh water a t  215 f t  
Date: 02/06/77 

Q =  25gpm 
SL = l o f t  
PL = 20 f t  ( 1  h r )  
6" diameter casing 
Fresh water a t  80 f t  
Date: 31/03/75 

Q = 60 gpm 
SL = 30 f t  
PL = 32 f t  ( 2  h r s )  
6"  diameter casing 
Fresh water a t  80 f t )  
Date: 22/07/75 

0 - 31 Sand, clay, gravel,  Q = 10 gpm 
boul ders SL = 15 f t  

31 - 35 Gravel boulders PL = 25 f t  ( 1  h r )  
35 - 75 Limestone 6" diameter casing 

Fresh water a t  70 f t  
Date: 22/08/78 

0 - 5 Sand Q = 3 gpm 
5 - 15 Grey l imestone SL = 3 0 f t  

15 - 135 S o f t  grey 1 imestone PL = 75 f t  (N .A. )  
6" diameter casing 
Fresh water a t  131 f t  
Date: 13/09/78 



Elev: 275 f t  

I Lot 21, Conc. 7 
Orig. Owner: 
M. Holmes 

I 
2388 
Elev: 250 f t  
Lot 17, Conc. 9 
Orig. Owner: 

I P. Eyamie 

I 2422 
Elev: 250 f t  
Lot 18, Conc. 8 

I Orig. Owner: 
L. Levere 

i 
2479 
Elev: 260 f t  

I Lot 19, Conc. 6 
, Orig. Owner: 

R. Suffel 

2584 
Elev: 250 f t 
Lot 22, Conc. 7 
Orig. Owner: 
W. Sharpley 

2587 
Elev: N.A. 
Lot 18, Conc. 6 
Orig. Owner: 
R. Suffel 

0 - 5 Sand & stones Q = 6 gpm 
5 - 13 Grey limestone SL = 20 f t  

13 - 75 Soft  grey 1 imestone PL = 45 f t  (1 hr) 
6" diameter casing 
Fresh water a t  70 f t  
Date: 13/09/78 

0 -  6 Clay Q = 100 gpm 
6 - 46 Blue clay SL = l o f t  

46 - 48 Sand gravel PL = 25 f t  (1 hr) 
48 - 75 Grey limestone 6" diameter casing 

Sulphur water a t  70 f t  
Date: 04/11/78 

0 - 23 Sand & clay Q = 10 gpm 
23 - 25 Gravel S L =  8 f t  
25 - 63 Grey 1 imestone PL = 35 f t  (1 hr) 

6" diameter casing 
Fresh water a t  53 f t  
Date: 03/08/78 

0 -  7 F i l l  Q = 5 gpm 
7 - 15 Layers of rock SL = 1 1 f t  

15 - 123 Grey 1 imestone PL = 80 f t  (1 hr) 
6" diameter casing 
Fresh water a t  113 f t  
Date: 27/12/78 

0 - 10 Clay, boulders Q = 8 gpm 
10 - 16 Hardpan & boulders S L =  2 f t  
16 - 20 Broken 1 imestone PL = 20 f t  (1 hr) 
20 - 100 Grey limestone 6" diameter casing 

Fresh water a t  75 & 
95 f t  
Date: 01/10/79 

0 - 10 Hardpan, sand Q = 7 gpm 
10 - 63 Limestone SL = 1 2 f t  

PL = 35 f t  (1 hr) 
6" diameter casing 
fresh water a t  53 f t  
Date: 16/10/79 



2601 
Elev: 250 f t 
L o t  19, Conc. 8 
Orig. Owner: 
J.L. S p r u i t  

2689 
Elev: 265 f t  
L o t  19, Conc. 6 
Orig. Owner: 
H. St. P ie r re  

0 - 25 Hardpan 
25 - 26 Gravel 
26 - 105 Limestone 

0 - 26 Hardpan 
26 - 110 Limestone 

2768 0 -  5 Clay 
Elev: N.A. 5 - 31 Hardpan, boulders 
L o t  22, Conc. 7 31 - 75 Grey l imestone 
Orig. Owner: 
R. Sharpley 

2798 0 - 1.5 Topsoi l  
Elev: N.A. 1.5 - 12 Clay, sand & cobbles 
L o t  22, Conc. 8 12 - 23 Clay, cobbles & 
Orig. Owner: boul ders 
V i  11 age o f  Winchester 23 - 24.5 Sand & gravel 

24.5 - 185 Limestone 

2800 0 - 2 Topsoi l  
Elev: N.A. 2 - 18.5 Clay, cobbles 
L o t  20, Conc. 7 18.5 - 22.5 Sand, gravel 
Orig. Owner: 22.5 - 52 Limestone 
V i  11 age o f  Winchester 

2801 0 - 1 Topsoi l  
Elev: N.A. 1 - 10.5Clay 
L o t  20, Conc. 6 10.5 - 11 Sand w i t h  gravel 
Orig. Owner: 11 - 305 Hard l imestone 
V i  11 age o f  Winchester 

Q = 15 gpm 
SL = 12 f t  
PL = 40 f t  ( 2  h r s )  
6" diameter casing 
Fresh water a t  40 & 
101 f t  
Date: 21/05/80 

Q = 10 gpm 
S L =  5 f t  
PL = 10 f t  ( 1  h r )  
6" diameter casing 
Fresh water a t  90 & 
105 f t  
Date: 20/03/81 

Q = 30 gpm 
S L =  5 f t  
PL = 25 f t  ( 1  h r )  
6.25" diameter casing 
Fresh water a t  70 f t  
Date: 27/08/82 

Q = 200 gpm 
SL = 12.75 f t  
PL = 55.93 f t  (N.A.) 
10" diameter casing 
Fresh water a t  24, 40, 

60 f t  
Date: 10/11/82 

Q = 200 gpm 
SL = 7.5 f t  
PL = 25 f t  (48  h r s )  
10" diameter casing 
Fresh water a t  50 f t  
Date: 23/10/82 

Q = N.A. 
SL = 25.75 f t  
PL = N.A. 
10" diameter casing 
Sulphur water 
Date: 22/10/82 



2890 
Elev: N.A. 
L o t  18, Conc. 7 
Orig. Owner: 
V i l l  age o f  Winchester 

2919 
Elev: N.A. 
L o t  24, Conc. 6 
Orig. Owner: 
Rideau Auctions Inc. 

2920 
Elev: N.A. 
L o t  24, Conc. 6 
Orig. Owner: 
Rideau Auctions Inc. 

0 - 1 Topsoi l  Q = N.A. 
1 - 7 Clay, cobbles, s i l t  SL = N.A. 
7 - 16 Sand, gravel, s i l t  PL = N.A. 

16 - 22 Clay till N.A. 
22 - 24 Boulders Abandoned 
24 - 32 Gravel, sand Date: 19/08/83 
32 - 63 Limestone 

0 - 22 Hardpan Q = 50 gpm 
22 - 28 Broken rock S L =  l o f t  
28 - 80 Limestone, shaley PL = 25 f t  ( 1  h r )  

6.25" diameter casing 
Sa l ty  water a t  75  f t  
Date: 19/10/84 

0 - 21 Hardpan Q = 10 gpm 
21 - 28 Broken rock SL = 12 f t  
28 - 62 Limestone, shaley PL = 40 f t  ( 1  h r )  

6.25" diameter casing 
Fresh water a t  46 & 
59 f t  
Date: 19/10/84 



Exhibit  No. 4 
Morrison Beatty Limited- 
Terms of Reference-1 985 



I 

Duties of 
Consulting / Engineer 

THIS AGREEMENT, made in triplicate this 

B E T W E E N: The Corporation of the 

day of 

Fe of Winchester 
ter called the "Employer") 

OF THE FIRST PART 

- and - 

  orris on Beatty ~imited 
(hereinafter called the "Consulting Engineer') 

OF THE SECOND PART 

WHEREAS the Employer requires the Consulting Engineer 
to provide the following engineering services: 

Preparation of reports for 3 6 30 day pump tests on 

well T W 2, Township of Mountain. 

and agrees to pay to the Consulting Engineer in respect 
thereof fees in accordance with the provisions hereof, 

THIS AGREEMENT WITNESSETH that the Employer and the 
Consulting Engineer hereby covenant and agree with each 
other that: 

1.0 The Consulting Engineer shall supply to the 
satisfaction of the Employer the following: 

based on the Terms of Reference set out in 
Appendix 'A' hereto and such further directions 
as may be given by the Employer which submissions 
shall be comprehensive and complete to enable 
the Consulting Engineer to compile accurate cost 
estimates, both for capital and operating costs; 

1.2 Progress reports, attendances at meetings and 
the incorporation of such changes and revisions 
in the submissions as the Employer may require 
prior to the completion thereof; 



1.3 All information which, in the opinion of the 
Employer, is relevant to the preparation of 
the submissions and estimates of cost re- 
ferred to in sub-section 1.1 above which is 
in the possession of the Consulting Engineer, 
upon request by the Employer; 

1.4 All equipment, apparel, accommodation, staff 
and assistance required to enable the Consult- 
ing Engineer to perform the services provided 
for by this Agreement at his expense as other- 
wise provided herein. 

I 2.0 The Consulting Engineer agrees to carry, in respect 
of all motor vehicles used by his staff in connection 
with the technical and professional services provided 

I Insurance pursuant to this Agreement, public liability and 
property damage insurance in an amount satisfactory to 
the Employer and agrees to furnish the Employer with 

B 
evidence of such insurance upon request. 

3.0 Where, in the opinion of the Employer, any of the 
following services are to be provided, the Employer 

I will authorize the provision of and pay for: 

Other I Services 3.1 Site investigations to ascertain sub-surface 
ground or underwater conditions at the site of 
any proposed works; 

3.2 Special testing services at the site or in a 
laboratory; 

3.3 Aerial mapping required in relation to any of 
the items referred to in Section 1.0 hereof. 

The Consulting Engineer shall advise the Employer 
of the necessity for or desirability of such 
services and shall, if required by the Employer, 
obtain and submit to the Employer for approval, 
alternative proposals and estimates of cost from 
firms specializing in providing such services. 

4.0 The Consulting Engineer having complied with the 

I Payment terms of this Agreement, shall be paid by the Employer 
in the manner and at times hereinafter set out. 

I 
4.1 Briefs or Reports 

A fee for the preparation of the material referred 
to in Section 1.0 hereof in accordance with 
Schedule 'A' of Appendix 'B' hereto. 

The Employer may, on request, make interim payments 
prior to the completion of this engineering 
assignment. A progress report will normally be 
required to accompany each request for an interim 
payment. 



4.2 Cost of Revisions 

If, after the submission of the material, or 
any part thereof, referred to in Section 1.0 
hereof, revisions are ordered by the Employer 
the'~onsu1ti.n~ Engineer shall be paid a fee 
for the revisions per Schedule 'A' of Appendix 
'B' hereto unless otherwise agreed to. 

4.3 Expenses 

The Employer shall reimburse the Consulting Engineer 
for all approved incidental expenses necessarily 
incurred by the Consulting Engineer in carrying 
out the work referred to in Section 1.0 hereof. 
When claiming reimbursement of expenses incurred, 
the Consulting Engineer shall submit to the 
Employer detailed expense sheets, receipts and car 
travel records. Receipts and invoices submitted 
shall be the originals save that if the original 
is not available for submission, a photocopy will 
be accepted provided that it is endorsed "Certi- 
fied that this invoice/receipt has not previously 
been submitted" and is signed by a responsible 
officer of the Consulting Engineer. 

Reimbursement for car travel shall be at the rate 
paid by the Consulting Engineer to the staff in- 
volved subject to a maximum of cents/km or 
subject to such other maxima as may be approved 
by the Employer. 

Design for Construction 

If the Consulting Engineer is authorizeh by the 
Employer to proceed with the design for construction 
and the preparation of contract plans and specifica- 
tions for works based upon the submissions referred 
to in Section 1.0 hereof, the fee paid by the 
Employer for such portion of the said submissions 
which, in the opinion of the Employer, is applicable 
shall be deducted from the fee to be paid for the 
design for construction and the preparation of 
contract plans and specifications of the works. 
(Such deduction shall only be applied with respect 
to works or to such part of the works for which the 
payment for design shall be on a percentage fee 
basis). 



5.0 If the Consulting Engineer proposed to engage 
the services of any person (other than in the 
full-time employment of the Consulting Engineer), 

Subletting firm or company to carry out any part of the 
services which the Consulting Engineer is re- 
quired by this Agreement to provide, he shall give 
particulars below (otherwise the Consulting 
Engineer shall enter "NONE PROPOSED"). 

NAME 
- - 

SCOPE OF WORK 

The employment of each person, firm or company 
shall be subject to the prior written approval 
of the Employer and the granting of such approval 
shall not relieve the Consulting Engineer of any 
of his responsibilities or obligations to the 
Employer under this Agreement. 

6.0 The Consulting Engineer shall maintain in his 
office accurate records of the names and classi- 
fications of, the hours and dates worked by, the 
salaries paid to (or the per diem rates claimed 
for) and the nature of the work carried out by 

Audit all members of his staff engaged on work pursuant 
to this Agreement. These reocrds shall be retained 
by the Consulting Engineer for not less than two 
years after the completion of the work carried out 
pursuant to this Agreement and shall be made avail- 
able upon request at any reasonable time for in- 
spection for audit purposes by any authorized officer 
or audit agent of the Employer. 

In addition, an authorized officer or audit agent of 
the Employer shall have the right to inspect for audit 
purposes at any reasonable time such records of the 
Consulting Engineer as the said officer or agent con- 
siders pertinent to verifying or establishing the 
payroll burden (or fringe benefit) percentage applic- 
able during any.particular fiscal year to invoices 
submitted by the Consulting Engineer based upon 
salaries paid and hours worked. 

The Consulting Engineer shall co-operate with and shall 
provide every reasonable assistance to such aforesaid 
officer or audit agent who wishes to carry out an in- 
spection or audit of the Consulting Engineer's records 
as outlined above. 



Estimates 7.1 u ::p::::s=nd The Consulting Engineer shall enter below 
his estimated fees and related reimbursable 
expenses for carrying out the services to 
be provided under this Agreement: 

, Professional 
and Technical 
Staff 

see l e t t e r  a t tached as "Appendix C" 

The Consulting Engineer shall inform the 
Employer in writing if it becomes apparent 
that the above mentioned estimated cost will 
be exceeded and shall provide reasons for the 
increase in cost. 

The Consulting Engineer shall enter below the 
names and classifications or positions df the 
professional and senior technical staff to be 
assigned to carry out the work covered by 
this Agreement: 

see l e t t e r  a t tached asUAppendix C" 

8.2 The Consulting Engineer shall inform the 
Employer in writing of any proposed additions 
to or changes in the foregoing list. 

8.3 Before commencing work pursuant to this Agreement 
the Consulting Engineer shall notify the 
Employer in writing of the per diem rates and/or 
salaries proposed to be charged in respect of the 
above named staff. 



- 

I 9.0 The Employer may, a t  any t ime and f o r  any reason,  
d i s c o n t i n u e  t h e  performance of  eng inee r ing  s e r v i c e s  
under t h i s  Agreement and upon such d i scon t inuance ,  

(!:~Eontinued t h e  Employer s h a l l  determine t h e  t o t a l  f e e  payable t o  
t h e ,  Consul t ing  ~ n g i n e e r  f o r  eng inee r ing  s e r v i c e s  

I under t h i s  Agreement a t  t h e  d a t e  of  such d i scon t inuance  
and s h a l l  n o t  be l i a b l e  t o  t h e  Consul t ing  Engineer  
f o r  s e r v i c e s  under t h i s  Agreement f o r  any amount i n  

I 
exces s  of  such t o t a l  f e e .  

10.0 I f  any o f  t h e  p r o v i s i o n s  o f  t h i s  s e c t i o n  should c o n f l i c t  
w i t h  anyth ing  h e r e i n b e f o r e  con ta ined ,  t hen  t h e  

u 2 ~ ~ ~ ~ ~ o n s  fo l lowing  p r o v i s i o n s ,  i f  any, o f  t h i s  s e c t i o n  s h a l l  
govern. 

10 .1  The Consu l t i ng  Engineer may c l a i m  a mark-up of  
5% t o  cover  o f f i c e  a d m i n i s t r a t i o n  c o s t s  when 
c la iming  reimbursement o f  e l i g i b l e  expenses.  
Th i s  mark-up i s  n o t  a p p l i c a b l e  t o  f e e s  p a i d  t o  
a  sub -consu l t an t  whose work i s  normal t o  t h e  
s e r v i c e s  r e q u i r e d  under t h i s  Agreement o r  t o  
over t ime  premium c o s t s  b u t  w i l l  be a p p l i c a b l e  
t o  i t e m s  such  a s  i n v o i c e s  from s o i l  eng inee r ing  
c o n s u l t a n t s  and On ta r io  Land Surveyors  engaged 
by t h e  Consul t ing  Engineer i n  r e l a t i o n  t o  t h i s  
Agreement . 

10.2 The Crown s h a l l  a c t  as a g e n t  o f  t h e  Employer f o r  
c a r r y i n g  o u t  t h e  Agreement u n t i l  t h e  Consul t ing  
Engineer i s  n o t i f i e d  i n  w r i t i n g  t o  t h e  c o n t r a r y .  

10.3  So long  as t h e  Crown i s  t h e  agen t  of  the Employer, 
t h e  D i r e c t o r  o f  t h e  Min i s t ry  o f  t h e  Environment's 
P r o j e c t  Co-ordinat ion Branch o r  such o t h e r  person 
o r  persons  as he  o r  t h e  M i n i s t e r  o f  t h e  Environment, 
from t i m e  t o  t i m e ,  d e s i g n a t e s  i n  w r i t i n g  f o r  
p a r t i c u l a r  purposes  of  t h e  Agreement ,shal l  a c t  
f o r  t h e  Employer. 

1 0 . 4  So long  as t h e  Crown i s  t h e  agen t  o f  t h e  Employer, 
"The D i r e c t o r  o f  C o n s t r ~ c t i o n ~ ~  means t h e  D i r e c t o r  
o f  t h e  P r o j e c t  Co-ordination Branch o f  t h e  Min i s t ry  
o f  t h e  Environment o r  any o t h e r  person des igna t ed  
by him o r  t h e  M i n i s t e r  o f  t h e  Environment i n  w r i t i n g ,  
a s  t h e  D i r e c t o r .  

10.5 I f  t h e  Crown ceases  t o  be t h e  agen t  o f  t h e  Employer, 
t h e  Employer may, from t i m e  t o  t i m e ,  by r e s o l u t i o n ,  
d e s i g n a t e  a  person o r  persons  t o  a c t  f o r  t h e  
Employer f o r  p a r t i c u l a r  purposes under t h i s  c o n t r a c t .  



11.0 This Agreement shall apply to and be binding on the 
parties hereto and their successors, administrators, 
executors and assigns and each of them. 

IN WITNESS WHEREOF the parties hereto have hereunto set 
their hands and seals on the day and year first above written 
or caused their corporate seals to be affixed, attested by 
the signature of their proper officers, as the case may be. 

IF APPLICABLE The Corporation of the Village 

Approved by the Minister of of Winchester 
Intergovernmental Affairs and 
executed by ~ i m  on behalf of Per: 
The Corporation of (Chairman, Mayor, Reeve) 

Per : 
(Secretary, Clerk, Treasurer) 

The Ministry of Intergovern- 
mental Affairs 

Per : 

For the Consulting Engineer 

Witness * Morrison Beatty Limited 

Address 

Occupation 

Witness ** 
Address 

Occupation Company Seal 

* Insert name of Consulting Engineer. 
* *  Signature of partner or authorized signing officer. 
***  Insert title of signing officer, e.g., president, 

secretary, partner. 

NOTE : 

1. In the case of a partnership, a red seal shall be 
affixed beside the signature of each partner and the 
signatures shall be witnessed. 

2. In the case of a corporation, the corporation seal 
shall be affixed but the signatures need not be 
witnessed. 



PROJECT NO. 7-0379 

APPENDIX A 
TERMS OF REFERENCE 

Reports on Monitoring Wells in 
Winchester and Mountain Townships 

1. Prepare reports on conditions of wells in the area of 
well No. T.W. 2, a well detailed in Morrison & Beatty 
Ltd. Report for Instant Water Wells Ltd. dated August 
1983, prior to well No. T.W. 2 going into production 
and during the period of 3 and 30 day pump tests to 
be conducted at a mutually convenient date in 1985. 

2. Prior to the 3 and 30 day pump tests, and in 
conjunction with MOE Kingston office, the farm wells 
to be monitored will be established within a 3 Km 
radius from well No. T.W. 2. 

3. Obtain approval in writing from well owners to 
monitor and/or uncover farm and/or domestic wells. 

4. Assume all liability that may arise,due to monitoring 
the wells. (see Appendix C) 

5. It is anticipated that well No. T.W. 2 will go into 
production in ~ebruary/~arch 1985. Carry out a three 
day pump test on T.W. 2 in conjunction with MOE 
Kingston office. Details to be monitored during this 
test shall include, but not be limited to: 

- sustainable yield, quality and quantities of 
water from well No. T.W. 2 

- Any adverse interference to quality and/or 
quantity of wells identified in (2) above. 

6. During the dry season of 1985, carry out a 30 day 
pump test on well T.W. 2 and monitor details as in 
(5) above. 

7. In order to reduce costs, MOE personnel and equipment 
and materials are to be used where possible. 



Exhibit  No. 5 
Memorandum of Testing Program 
and Proceedure 



M E M O R A N D U M  March 5, 1985 

TO: File UO-02-01 
Winchester Municipal Water 

FROM: S.I. Grey 
Operations Off icer 
U t i l i t y  Operations 

RE: Vil lage o f  Winchester - Well No. 6 

On March 4 last the wr i ter ,  Les Fitz, C y  Holland, Harold Sharkey, and 
Doug Black al l  of the MOE, and B i l l  Morrison o f  Morrison and Beatty 
Limited, met w i t h  Mr.  Howse t o  discuss the three day pumping test tha t  
i s  t o  be conducted by Morrison and Beatty. 

The  following points were conveyed to  Mr. Howse. 

1 .  The well is  t o  be  pumped a t  150 gallons pe r  minute f o r  72 hours. 

2 .  A map was g iven t o  Mr. Howse indicat ing t he  farm wells t o  b e  
monitored. 

3. 18 wells are  t o  be  monitored. 

4. Farm wells wi l l  be monitored twice pe r  day f o r  stat ic levels, and a t  
the beginning and end o f  the 72 hour  test samples wi l l  be collected 
f o r  chemical analysis. 

5 .  Production well t o  be sampled f i ve  times f o r  chemical analysis and 
stat ic levels to  be periodical ly taken during the 72 hour  test. 

6. Two wells are  equipped w i th  continuous water level recorders. 

7. A copy o f  the repor t  f o r  the 72 hou r  test  wi l l  be made available t o  
Mr. Howse. 

8. A n  inter im Permit T o  Take Water wi l l  be  issued a f te r  the 72 hour  
test r epo r t  has been studied. Th i s  permit  w i l l  be  va l id  until 
December 1985. A fur ther  permit wi l l  be issued a t  tha t  time based 
on the interpretat ion o f  the  ongoing monitoring data. 

9. Mr. Howse indicated that no  other farmers wished t o  t a l k  to us 
w i th  regard  t o  the pumping o f  the production well. 

10. Mr. Howse indicated tha t  he was in agreement w i th  a l l  o f  the above 
procedures. 



11.  Mr .  Howse will be updated as to ongoing test results (static level, 
quality, and pumping rate) as information becomes available. 

12 .  Tr)e 72 hour test is scheduled to commence on March 5, 1985. 

5 . 1  ." ~ r e y  
/km 
cc: D.N. Jeffs 
- D.C. Currie 
- L.W. Fitz 
- C.J. Holland 
- Gordon Rose - Mr. C.W. Howse, R.R. #2,Mountain,OntarioKOE1SO 
- Mr. Bill Morrison, Morrison and Beatty Limited--> 



PRIVATE WATER WELL SURVEY 



Q morriron beottp limited 
conrulting engineer1 crnd hydrogeologi~t~ 

A 1  
t& 4500 dixle tad.  unit 121. m~ss~rrau~a.  ont rb  L4W tV? l 4 1 W 4  WO@ 

WATER WELL SURVEY 

I LOCATION: , DATE: 
( L o t ,  C O ~ C . .  Twp., S t r e e t  h No., e t c . )  I I OWNER: PROJECT NO.: I 

D r i  1 1  ed- Dug o r  b o r e d  C o m b i n a t i o n  A g e  HP- 

D a t e  c o m p l e t e d  D e p t h *  Type:  J e t -  S u m b e r s i b l e -  S h a l l o w  w e l l -  

TELEPHONE NUMBER: WELL NO.: 

WELL INFORMATION PUMP INFORMATION 

C a s i n g  d i a m e t e r *  Sea l  

A q u i f e r :  O v e r b u r d e n  B e d r o c k  

S t a t i c  l e v e l :  O r i g i n a l -  P r e s e n t *  

A c c e s s i b l e  f o r  measurement :  Y e s  No- 

Deep we1 1- O t h e r  

D e p t h  t o  i n t a k e *  

C e n t r e  o f  pump ( s h a l l o w  w e l l )  measured  f r o m  

Pumping l e v e l :  O r i g i n a l  P r e s e n t *  

Has w e l l  e v e r  been  d r y ?  

Owner when w e l l  d r i l l e d  

WATER QUALITY ( i f  t e s t e d )  

B a c t e r i a l  I r o n  

C l e a r :  Yes No Sand f ree :Yes-  No- 

S u l f u r o u s :  Yes- No- Odour:  Yes- No- 

Any w a t e r  t r e a t m e n t ?  
- 

REMARKS 

SKETCH 
( l o c a t i o n  h c o n s t r u c t i o n )  

g r o u n d  1  eve1  * 

Pump c a p a c i t y *  

C o n d i t i o n :  good- f a i r  poor- 

WATER CONSUMPTION 

D o m e s t i c :  No. o f  p e r s o n s  

L i v e s t o c k :  ( s p e c i f y )  

O t h e r  u s e s  

PUMPING TEST (if p e r f o r m e d )  

Pumping r a t e  S t a t i c  l e v e l  

Pumping l e v e l -  T e s t  d u r a t i o n  

I h e r e b y  r e l e a s e  M o r r i s o n  B e a t t y  L t d .  f rom a l l  l i a b i l i t y  f o r  a n y  damages t o  my 
w a t e r  w e l l ,  w h i c h  o c c u r s  a s  a r e s u l t  o f  i n v e s t i g a t i o n s  c a r r i e d  o u t  w i t h  r e a s o n a b l e  
c a r e .  

SIGNATURE: DATE : 
( O w n e r / t e n a n t )  

SIGNATURE: 
1 I n t e r v i e w e r )  

* A l l  d i m e n s i o n s :  i n d i c a t e  e s t i m a t e d  o r  measured.  



- 1 1 1 n . m - m m m m m u m m m  
TABLE A3 

PRIVATE WATER WELL SURVEY V i l l a g e  o f  W i n c h e s t e r  3 2 5  841  . . . . . . . . . . . . . . . . . . . . . . . . .  
Feb. 12-19, 1985 

bmp W P ~  _ e _ . _ U s e _ -  
Mae # Owner L o t  Conc .  Twp. Diam. T o t a l  D e p t h  S t a t i c  L e v e l  Qua1  i t y  P e o p l e  L i v e s t o c k  - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 H. Holmes U 20, 8, Mountain 6" est,. 11.16 m m a .  3.48 m ma .  - - 7-8 horses 
l a  H. Holmes W 20, 8, Mountain - we1 1 bu r ied  - - 1 - 
2 H. 6 L. Holmes E 20, 8, Mountain 6" est. 12 m ma.  5.14 m ma.  - abandoned 
2a H. & L. Holmes E 20, 8, Mountain 6" est. 15.92 m ma .  5.49 m mea. - 8 200 c a t t l e  

3 C. House 21, 8, Mountain - sealed - some i r o n  5 250 pigs 
3a C. House 21, 8, Mountain - 18.15 m mea. 5.49 m mea. - abandoned 

4 8. Smith 23, 8, Mountain 36" 4.30 m ma. 2.20 m ma.  - 3 - 
5 L. Levere 17, 8, Mountain 6" 8.30 m mea. 2.83 m ma.  - 5 - 
6 J. Sprui t 19, 8, Mountain - 17 m est. bur ied some i r o n  abandoned 
6a J. Spru i t  19, 8, Mountain 6' 27 m est. bur ied - 4 70 c a t t l e  
6b J. Sprui t 19, 8, Mountain 6" 30 m+ ma.  5.20 m ma. 7 300 c a t t l e  

7 W. Baker 17, 9, Mountain 6" est. p resent ly  snow covered - sulferous odour 5 2 pigs 

8 A. Larmour 21, 7, Mountain we1 1 bu r ied  under d r i v e  high i r o n  4 c a t t l e  

9 A. Larmour 21, 7, Mountain - we1 1 bur ied 

10 P. Holmes 20, 7, Mountain 6" est. 11.7 m 5.3 m high i r o n  5 50 c a t t l e  

11 J. Baldwin 20, 7, Mountain - Bur ied l o c a t i o n  no t  known high i r o n  5 

12 McK i n l  ey 20, 7, Mountain - Owner not  home nore in format ion needed 6 - 
13 Flowers 20, 6, Mountain - 24 m est. need narrow some i r o n  6 - 

probe i e  vent 

14 T. Holmes 
14a T. Holmes 

19, 7, Mountain 6" est. Bur ied under d r i v e  
19, 7, Mountain 6" est. 52 m est. - - 2 - - 90 c a t t l e  

15 Hart S/W 19, 7, Mountain - Well sealed a t  surface 2 - 
16 H. Clapp 17, 9, Mountain 6" est. Well head f looded i n  p i t  - 2 - 
17 D. Don 
17a 0.  Don 

23, 6, Mountain 9 m est. locked i n  shed - 8 - 
23, 6, Mountain - 22.9 m est. min. i r o n  8 7 calves 

18 LaFrance 23, 7, Mountain - 9 m est. 2.29 m mea. sand 4 



PRIVATE WATER WELL SURVEY V i l l a g e  o f  W i n c h e s t e r  3 2 5  841 . . . . . . . . . . . . . . . . . . . . . . . . .  

Feb. 12-19, 1985 
b m ~  --- W a t e r  ---- Use- 

Map # Owner L o t  Conc. Twp. Diam. T o t a l  D e p t h  S t a t i c  L e v e l  Qua1 i t y  P e o e l e  L i v e s t o c k  - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - -  
19 Auto Stand 

20 E. Garlough 24, 7, Mountain - 27.4 m est. bur ied 2 140 c a t t l e  

2 1 Gar1 ough ? 

2 2 Larocque 24, 7, Mountain 6" est. 16 m est. buried 2- 5 

23 Steck 24, 6, Mountain - 23 m est. - sand s u l f e r -  2 i n  summer 
ous odour 

24 0. Johnston 22, 6, Mountain - 26 m est. - i r o n  & sand 6 125 c a t t l e  

2 5 Dawley 

26 W. Lynch 29, 6, Mountain 24.4 m est. bur ied we1 1 9 

27 Jennings 

28 C. Holmes 21, 7, Mountain 40.2 m est. - 6 

28a C. Holmes 21, 7, Mountain 27.4 m est. - sul furous 4 

29 L. Kay E 17, 7, Mountain 48.8 m est. - odour 8 

30 R. Fawcett 6, Mountain Bur ied we1 1 3 

31 J. Adams 18, 6, Mountain 6" est. 19.2 m est. w e l l b u r i e d  sul furous 4 
odour ,sand 

32 R. Hedge . 19, 6, Mountain 

32a R. Hedge 19, 6, Mountain 

need work f o r  su l fu rous 8 
access 
bur ied i r o n  d sand 

33 R. Suffel 18, 6, Mountain 18.3 m est, bur ied i ron  5 

34 W. McShef f rey  18, 5, Mountain 30.0 m est. bur ied i r o n  5 

35 H. Thompson 18, 5, Mountain bur ied 2 

3 6 A. Montroi 18, 6, Mountain 28 m est. bur ied i ron ,  su l fu r -  4 
ous d sand 

30 c a t t l e  
80 chickens 

40 r a b b i t s  

40 c a t t l e  

chickens 

4 pigs 



P R I V A T E  W A T E R  W E L L  SURVEY V i l l a g e  o f  W i n c h e s t e r  325 841 . . . . . . . . . . . . . . . . . . . . . . . . .  
Feb. 12-19, 1985 

bmp Water  Use 
m e - - - - - - -  

Map # Owner L o t  Conc. Twp. Diarn. T o t a l  D e p t h  S t a t i c  L e v e l  Q u a l i t y  P e o p l e  L i v e s t o c k  - -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - -  
37 A. S t .  P ie r re  19, 6, Mountain 30.8 m est. - i ron,  su l fu r -  2 

WS 

J. Lewis 

K. Last  

P. Kerkhof 
P. Kerkhof 

0. Dunant 

0. Rose 
0. Rose 

0. Williams 

B ig  "0" 

N. Wil l iams 

W. Lamoureux 
U. Lamoureux 

J .  VanGrunsvan 

R. Suffel  

M. Carkner 

Mountain 

Mountain 

Mountain 
Mountain 

Mountain 

Mountain 
Mountain 

Mountain 

Mountain 

Mountain 

Mountain 
Mountain 

Mountain 

Mountain 

Mountain 

4" est. 

6" est. 
6" est. 

6" est. 

- 
- - 

- 
- 

6" est. 

5.2 m est. 

12.3 m est. 

bu r ied  
bur4 ed 

3.6 m sealed 

35 m est. 
35 m est. 

76.2 est .  

26 m e s t  

Owner no t  home 

- 
6.1 m est. 

21.3 m est. 

51.8 m est. 

- 

- 
4.77 m mea. 

2.99 m mea. 

- 
12.5 m mea. 

- 
2.35 m mea 

b u r i  ed 

- 
- 
- 

sand 

i ron,  s u l f u r -  
ou s 

6 6 5  c a t t l e  

3 40 c a t t l e  

100 c a t t l e  
7 

4 70 c a t t l e  

abandoned 

l i t t l e  i r o n  

some i ron,  
su l f .  odour 

sul furous 

i r o n  

6 125 c a t t l e  

3 350 c a t t l e  

15 max. cool ing 

7 
85 c a t t l e  

5 170 c a t t l e  

4 71 c a t t l e  

5 - 

H. I rven 
H. I rven 

i r o n  1 
bur ied under 

48.7 m est. - 
24.3 m est. - 22, 7, Mountain 

22, 7, Mountain 



TABLE A4 

WINCHESTER 

Summary Notes - Private Water We1 1 Survey 

- reading taken using MoE meter 

- a1 1 readings are be1 ow top of we1 1 t i l e  - from metal jam on steel l i d  

- samples taken from raw water tap a t  the foll  owing times: 3 mi n ,  60 m i  n ,  480 m i  n . ,  4320 
mi n 

- a t  elapsed time 1440 m i  n. flow was to  town system and not to  wate, the backpressure 
reduced flow by 10 ipgm - w i t h  valve open ful l  only 141 igpm could be pumped 

- the village water became dir ty ,  some residents complained - i t  was assumed t h i s  was due 
to increased flow pul ling scale off the pipe 

- a hydrant was opened in vil lage a t  1730 min to flush the dirty water - the hydrant was 
closed a t  2110 min  

- the t e s t  was shut down a f t e r  4320 m i n  of pumping, recovery was taken for  4435 m i n  (fran 
390 m i n  on the MOE took the readings) 

- the mp i s  .72 m agl 

#1 Harol d Hol mes 

- well i s  located i n  the barn 250 m from PW #6 

- there i s  no well seal - an empty grain bag i s  stuffed in the casing 

- the we1 1 only serves livestock 

- water quality i s  poor due to assumed surface contamination 

- we were not allowed to sample 

- measurements were made below top of casing which i s  a t  barn floor level 

- a definite drawdown trend was recorded w i t h  a maximum drawdown of 2.9% resulting 

- barometric pressure reading taken from the barn f loor  showed elevated difference 
between PW #6 and well #1  of +1.1 f t  



#2 Lester Holmes 

- f i r s t  attempted t o  read Holmes # 2 A  well which i s  abandoned however i t  i s  a canbi nation 
well and the dug portion was flooded therefore any readings would not be accurate or 
respresenta tive 

- we1 1 #2 i s  a drilled well serving the house and barn 

- i t  contained a submersible pump and has a sanitary well seal 

- the casing stickup i s  4 " above ground level and barometric readings were taken a t  
ground level 

- the elevation difference between PW #6 and m.p. of #2 i s  5.5 f t  

- samples were taken from the house tap i t  was la ter  learned a charcoal f i l t e r  i s  on the 
sys tem 

- no drawdown or recovery trend was noted during the t e s t  

- a t  the time of the readings the water level was monitored for a few minutes to get an 
accurate level (due to water demand a t  house and barn) 

#3 C. Howse 

- th is  we1 1 services both the house and barn 

- i t  i s  a drilled well w i t h  a well p i t  and a sanitary seal 

- readings were taken through the vent hole and measured below top of well t i l e  which i s  
a t  general ground level - an arrow on the well t i l e  l ip  marks the exact m.p. 

- the vent l ine was returned to i t s  original s ta te  and the concrete 1 id was replaced each 
eveni ng 

- on March 2 1  the l id  was frozen in place - th i s  prevented us from getting a W/L 

- a very subtle drawdown trend was noted. A t  the end of the t e s t  a drawdown of 5cm was 
reached 

- during a number of the readings the we1 1 was observed t o  be slowly recovering when the 
pump would come on 

- th i s  well i s  6.5 f t  higher than the m.p. a t  PW #6 

- samples taken f i r s t  from barn, second from house bypassing any treatment - no treatment 
in barn 

- located 900 m from PW #6 



#3A C. Howse 

- t h i s  we1 1 i s  abandoned reportedly due to  lack of quantity 

- i t  is sealed by a plast ic  bag stretched over the top 

- located 925 m from PW #6 

- a drawdown trend occurred throughout the t e s t  w i t h  a maximum drawdown a t  the end of the 
t e s t  of 15 cm 

- no samples could be collected owing t o  the lack of a pump 

- the m.p. i s  the top of casing which i s  3.5 i n  a.g.1. 

- the re la t ive  elevation difference between PW #6 and #3A i s  +7.0 f t  

# 5  Levere 

- 1 ocated 1470 m from PW #6 

- t h i s  well i s  complete w i t h  a 0.6 m stickup, and a well cap which has been broken due t o  
being h i t  by a car (assumed) - the well i s  now covered by an old oil  drum which has 
caused the well cap and ground around the well to  be covered i n  oi l  - note there i s  a 
hole i n  the well cap 

- the we1 1 services a home and a truck repair garage 

- a subtle drawdown trend occurred w i t h  maximum drawdown of 14 cm a t  the end of the t e s t  - household laundry was being done over t h i s  period 

- readings were taken below the top of casing 

- re la t ive  elevation difference is  7" below the PW#6 m.p. 



It X6b J -  SpNi t  - well s e r v i c e s  both the house and barn 

- 530 m from PW 66 

- samples taken from barn pres.  tank 

- a drawdown t r end  was noted 

- W/L was m n i  to red  f o r  approx. 5 m i  n during each v i s i t  - this was necessary because of ( l a r g e  barn water demand 

- well  is  equipped wi th  a submersible pump and s a n i t a r y  seal  

- measurements a r e  from, top  of cas ing  w h i c h  i s 0.6 in above ground 1 eve1 

, ( - r e l a t i v e  e l e v a t i o n  d i f f e r e n c e  between #6b m.p. and PW #6 m.p. i s  +5.0 f t  (#6b i s  
hi gher)  

I 1 X7 Baker 

I I - no readings taken 

- made a number of a t t empt s  however nobody home - l a r g e  dog was home however 

S 

I ( - th is  wel l  i s  loca t ed  i n  t h e  garage - covered by wooden planks 

- i t  i s  a combination well and t h e  dug por t ion  was flooded and this  f looded t h e  open 
cas ing  of the d r i l l e d  we1 1 

- measurements were taken from the garage f l o o r  which is  .14 m above cas ing  

It - well a c t u a l l y  recovered during pumping t e s t  

- t h e  well s e rves  both house and barn 

1 - samples were taken from a household t a p  

- r e l a t i v e  e l eva t ion  d i f f e r e n c e  between #10 m.p. and PW #6 m.p. i s  +11.5 f t  ( # l o  i s  
h l  gher)  





- no W/L was taken as there was no access to the well - a vent line sticking a.s.1. was 
plugged or restricted a t  the well head 

1 - samples were collected a t  the begi nning and end of the tes t  

#18 Lafrance 

1 - 1 ocated 2485 m from PV #6 

I - dug well located in garage 

- W/L's taken below concrete lip of l id jam 

- m.p. i s  0.1 m above ground level 

- a subtle drawdown trend occurred with 6 cm maximum drawdown a t  the end of the 

I - the well services a house 

- samples were taken from househole t ap  - water had been softened (no bypass ava 

1 - relative elevation difference between Y18 m.p. and PW #6 n.p. Is t h a t  118 i s  6 
1 ower 

#39 K. Last 

- 1 ocated 2900 m from PW #6 

- well services b o t h  the house and barn 

- m.p. i s  the top of casing which i s  .08 m above ground level 

- well i s  capped with a homemade metal cap 

- no drawdown trend during test  

- samples collected from household t a p  

- relative elevation difference between PW #6 m.p. and #39 m.p. i s  4.25 f t  (#39 
higher) 

tes t  

ilable ) 

.30 f t  



#42 D. Rose 

- located 1315 m from PW #6 

- well located in barn 

- heavy barn demand 

- W/L's measured below top of casing which i s  .16 m above ground level 

- top of well casing i s  open 

- no  drawdwn trend during t e s t  however due to  constant barn use i t  i s  hard to  t e l l  

- #42 m.p. i s  11.5 f t  higher t h a n  PW #6 m.p. 

#43 D. Williams 

- located 1840 m from PW #6 

- we1 1 completed a t  ground level with a sanitary seal 

- top of well grouted i n  place 

- serves barn and house (automatic water bowls in barn) 

- no drawdown trend occurred 

- during the majori ty of the readings the we1 1 would be recovering when the pump came on 

- water samples collected from barn tap 

- re la t ive  elevation difference bebeen m.p.'s of 6 f t  (#43 higher) 

#44 Bia "0" 

- 1 ocated 2900 m from PW #6 

- well used i n  office plus used for  cooling 

- located i n  pumphouse by off ice 

- sanitary seal casing .05 m above ground level 

- samples taken from pressure tank - poor quality 

- no drawdwn trends during t e s t  

- re la t ive  elevation difference between PW #6 m.p. and #44 m.p. i s  - 9  f t  (#44 i s  9 f t  
1 ower 1 



I #48 J. Vanyranson 

- we1 1 i s  located 830 m from PW #6 

I 

I - t h i s  i s  a combination we l l  t h e  dug p o r t i o n  was flooded and f l ow ing  i n t o  t h e  d r i l l e d  
we l l  however the d r i l l e d  we l l  casing was n o t  submerged and the  d r i l l e d  s t a t i c  was lower 
than the  dug the re fo re  readings were poss ib le  

- d r i l l e d  casing open - dug opening covered w i t h  a metal sheet 

- measurements taken from ground l e v e l  
I 

- no drawdown t r e n d  - we1 1 a c t u a l l y  recovered dur ing  pumping t e s t  

- samples c o l l e c t e d  #1 from k i t c h e n  tap; #2 from barn tap 

- we l l  serv ices both house and barn 

- r e l a t i v e  e leva t ion  d i f f e rence  between PW #6 mop. and #48 m.p. i s  +5 f t  (#48 i s  h ighe r )  

#49 S u f f e l  

- no access we1 1 p i t  f looded 

- sample c o l l e c t e d  before t e s t  

#51 Vanderbrook 

- dug we1 1 serv ices barn and. house 

- monitored due t o  owners concern 

- m.p. southwest corner o f  we1 1 head (concrete) .I85 m above ground l e v e l  

- no drawdown t rend  occurred dur ing  pumping t e s t  

- samples c o l l e c t e d  from k i t c h e n  tap before  and a f t e r  

- 8 inches above PW #6 



72 HOUR AQUIFER PERFORMANCE TEST 









BAROMETRIC PRESSURE IN INCHES WATER LEVEL (bmp) METRES PUMPING RATE(gpm) 













BAROMETRIC PRESSURE IN INCHES WATER LEVEL (bmp) METRES PUMPING RATE(gpm) 





72 HOUR AQUIFER TEST 
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WELL NO. C. HOWSE No. 3a 925m FROM ORAWDOWN 
STATIC LEVEL 1.39 m bgl PW No. 6 x RECOVERY Q morr i~on boottg limited 822 w conruittnp tnqtnttrr ond hydcogeologtr\j 
TEST DATE MARCH, 1985 PROJECT NO. 325-841 
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WELL NO. P W  6 
STATIC LEVEL 

@ morriron beotttj limited 
conrulting engineeu ond hydrogeologi~tr 

TEST DATE MAR.  18-25, 1985 PROJECT NO. 325-841 
1~23) 



WATER WELL INTERFERENCE 
INVESTIGATION 8 LONG TERM 
PUMPING TEST ON PW6 BY MoE 



Water Well Interference Investigation 

winchester PW-6 Municipal Well 

Township of Mountain 



MINISTRY OF THE ENVIRONMENT 

M u n i c i p a l i t y :  Township o f  Mountain,  &ot 20,  C o n c e s s i o n  VII 

R e :  Water W e e l l  I n t e r f e r e n c e  Caused by a  Long Term Pumping 
T e s t .  o f  . t h e  W i n c h e s t e r  PW-6 M u n i c i p a l  W e l l  

Date: March 6 ,  1986 R e p o r t  by:  C . J .  H o l l a n d  

Background 

The V i l l a g e  of W i n c h e s t e r  had a t e s t  d r i l l i n g  program carried 
o u t  d u r i n g  O c t o b e r  and  November 1982 t o  d e v e l o p  a d d i t i o n a l  
w a t e r  w e l l  s u p p l i e s  f o r  t h e  V i l l a g e .  

T h r e e  t e s t  wells were d r i l l e d  i n  t h e  Township o f  Mounta in .  
T e s t  w e l l  N o .  2  l o c a t e d  i n  L o t  20, C o n c e s s i o n  V I I  o f  t h e  
Township of Moun ta in  i n t e r c e p t e d  a w a t e r  b e a r i n g  f o r m a t i o n  
t h a t  p r o v i d e d  l a r g e  q u a n t i t i e s  o f  p o t a b l e  w a t e r .  The water 
found  i n  T e s t  W e l l  N o .  1 l o c a t e d  i n  L o t  1 9 ,  C o n c e s s i o n  V I ,  
o f  t h e   owns ship o f  ~ o u n t a i n  and T e s t  W e l l  N o ,  3 l o c a t e d  i n  
L o t  22,  C o n c e s s i o n  V I I I ,  o f  t h e  Township o f  Moun ta in ,  
c o n t a i n e d  s a l t y  w a t e r .  

A two-day pumping tes t  was c a r r i e d  o u t  o n  T e s t  W e l l  N o .  2  o n  
November 3 a n d  4,  1982 a t  a  r a t e  of 15 .2  L/s. The c o n s u l t a n t  
c o n c l u d e d  t h a t  t h e  w e l l  c o u l d  s u p p l y  p o t a b l e  w a t e r  a t  a 
s u s t a i n e d  pumping r a t e  o f  11.4 L/s .  T e s t  W e l l  N o .  2  was 
s u b s e q u e n t l y  named PW-6. 

A p i p e l i n e  f rom t h e  W i n c h e s t e r  PW-5 w e l l  was c o n s t r u c t e d  i n  
t h e  f a l l  of 1984 so t h a t  w a t e r  from t h e  PW-6 w e l l  c o u l d  be 
pumped i n t o  t h e  w i n c h e s t e r  w a t e r  s y s t e m .  

Because  o f  c o n c e r n s  p u t  f o r t h  b y  M r .  C. H o w s e  and  M s  K.B.  
Switzer-Howse t h a t  t h e  W i n c h e s t e r  PW-6 w e l l  would r e d u c e  t h e  
q u a n t i t y  of water a v a i l a b l e  t o  t h e i r  w e l l  a n d  would c a u s e  a 
d e t e r i o r a t i o n  o f  t h e  q u a l i t y  o f  w a t e r  i n  t h e i r  w e l l ,  i t  was 
d e c i d e d  t o  c a r r y  o u t  a  t h r e e - d a y  pumping test  b e f o r e  t h e  
PW-6 w e l l  went i n t o  p r o d u c t i o n  i n  t h e  s p r i n g  o f  1985. The 
pumping tes t  was t o  be c a r r i e d  o u t  b y  M o r r i s o n  B e a t t y  L t d .  

I t  was a lso d e c i d e d  t h a t  a  30-day pumping tes t  would be 
c a r r i e d  o u t  by s t a f f  members o f  t h e  M i n i s t r y  o f  t h e  
Envi ronment  o n  t h e  PW-6 w e l l  d u r i n g  t h e  " d r y  p e r i o d "  o f  t h e  
summer of  1985. 

P r i m a r i l y ,  t h e  p u r p o s e  o f  t h e  l o n g  term pumping t e s t  was t o  
d e t e r m i n e  t h e  e x t e n t  of water well q u a n t i t y  i n t e r f e r e n c e  and  
w a t e r  w e l l  q u a l i t y  i n t e r f e r e n c e  t h a t  might  be c a u s e d  t o  
domestic a n d  f a r m  w e l l s  l o c a t e d  n e a r  t h e  PW-6 well. 

a 

The t h r e e - d a y  pumping test began o n  March 1 9 ,  1 9 8 5  and  ended 
on March 22, 1985 a n d  t h e  w e l l  was pumped a t  a p p r o x i m a t e l y  
10.2 L / s .  



Water  w e l l  measurements  were  t a k e n  from a  t o t a l  o f  1 4  
d o m e s t i c  and farm w e l l s  d u r i n g  t h e  t h r e e - d a y  pumping t e s t  o f  
t h e  PW-6 w e l l .  Water  samples  were c o l l e c t e d  from t h e  1 4  
w e l l s  b e f o r e  t h e  pumping t e s t  began and a t  t h e  end  o f  t h e  
pumping test .  

A d r a f t  r e p o r t  o n  t h e  t h r e e - d a y  pumping test c a r r i e d  o u t  by 
Morr i son  and B e a t t y  was produced i n  J u l y  1985. To d a t e ,  t h e  
f i n a l  r e p o r t  o f  t h i s  pumping t e s t  h a s  n o t  been  r e c e i v e d  from 
t h e  c o n s u l t a n t  by t h e    in is try o f  t h e  Envi ronment .  The 
c o n s u l t a n t  s t a t e d  i n  t h e  d r a f t  r e p o r t  t h a t  " w e l l  i n t e r f e r e n c e  
was d e m o n s t r a t e d  d u r i n g  t h e  pumping t e s t  on PW-6. The amount 
of i n t e r f e r e n c e  s h o u l d  n o t  d e t r i m e n t a l l y  a f f e c t  t h e  y i e l d s  of  
p r i v a t e  w e l l s  i n  t h e  a r e a " .  

The a n a l y s e s  o f  t h e  w a t e r  samples  t a k e n  from t h e  d o m e s t i c  and 
f a r m  w e l l s  i n d i c a t e d  t o  . t h e  c o n s u l t a n t  t h a t  "minor q u a l i t y  
changes  were o b s e r v e d  between t h e  samples  c o l l e c t e d  b e f o r e  
and  a f t e r  t h e  tes t ,  however none o f  t h e  changes  a p p e a r  t o  be 
s i g n i f i c a n t  and t h e r e  is no t r e n d  t h a t  can  b e  l i n k e d  t o  t h e  
pumping o f  PW-6". 

I n v e s t i g a t i o n  

M i n i s t r y  o f  t h e  Envi ronment  s t a f f  d e c i d e d  t o  b e g i n  t h e  l o n g  
y term pumping t e s t  n e a r  t h e  end o f  J u l y  1985. The w a t e r  was 

t o  be  pumped i n t o  t h e  newly c o n s t r u c t e d  p i p e l i n e  s o  t h a t  i t  
c o u l d  be  used by t h e  V i l l a g e  o f  Winches te r .  

J u s t  b e f o r e  t h e  l o n g  term pumping t e s t  was t o  b e g i n ,  it was 
l e a r n e d  by Groundwater U n i t  s t a f f  t h a t  w a t e r  was b e i n g  pumped 
i n t o  t h e  W i n c h e s t e r  w a t e r  s u p p l y  s y s t e m  a t  a p p r o x i m a t e l y  5.7 
L/s  . 
M r .  H. Sha rkey ,  S u p e r i n t e n d e n t  of t h e  W i n c h e s t e r  Water Works 
was a sked  t o  s h u t  o f f  t h e  PW-6 pump f o r  f i v e  d a y s  p r i o r  t o  
t h e  b e g i n n i n g  o f  t h e  l o n g  term pumping tes t  so  t h a t  t h e  w e l l  
would be f u l l y  r e c o v e r e d  b e f o r e  t h e  tes t  began.  Because  o f  
an u r g e n t  demand f o r  w a t e r  i n  W i n c h e s t e r ,  t h e  pump was s h u t  
o f f  f o r  o n l y  42.5 h o u r s  b e f o r e  t h e  t e s t  began a t  12:30 p.m., 
J u l y  29, 1985. 

The pumping test  was t o  be c a r r i e d  o u t  a t  a  r a t e  o f  11.4 L/s .  
However, t h e  pump c o u l d  o n l y  s u p p l y  a b o u t  10.5 L/s to  t h e  
water s u p p l y  s y s t e m  a t  t h e  b e g i n n i n g  o f  t h e  t es t .  By t h e  end 
o f  t h e  t e s t  t h e  w e l l  pump c o u l d  o n l y  s u p p l y  a b o u t  9.5 - 1 0 . 1  
L/s  t o  t h e  w a t e r  s u p p l y  sys tem.  The pumping l e v e l  i n  t h e  
PW-6 w e l l  lowered  from 4.44 metres on J u l y  29, 1985 t o  11.08 
metres on  September 11, 1985 f o r  a  t o t a l  l o w e r i n g  o f  6.64 
metres. 

I t  was a r r a n g e d  t h a t  H. Sharkey  or a  member o f  h i s  s t a f f  
would t a k e  w a t e r  l e v e l  measurements daily ( e x c l u d i n g  . 
weekends)  a t  2 3  d o m e s t i c  and farm wells i n  t h e  area as w e l l  
as a t  t h e  PW-6 w e l l .  



The  f i r s t  c o m p l e t e  se t  o f  measu remen t s  o f  t h e  w e l l s  t o  be 
m o n i t o r e d  was t a k e n  by Groundwater  U n i t  s t a f f  on  J u l y  29,  
1985.  On Augus t  1 3 ,  1 9 8 5  a s e c o n d  c o m p l e t e  set o f  water 
l e v e l  measu remen t s  w a s  t a k e n  by Groundwa te r  U n i t  s t a f f .  When 
measu remen t s  o n  i n d i v i d u a l  w e l l s  w e r e  compared t o  t h o s e  
measu remen t s  t a k e n  by H. S h a r k e y  a n d  h i s  s t a f f  on  Augus t  1 3 ,  
1 9 8 5  l a r g e  d i f f e r e n c e s  i n  t h e  measu remen t s  were n o t e d .  

I t  was la ter  d e t e r m i n e d  t h a t  t h e  water l e v e l  i n d i c a t o r  b e i n g  
u s e d  by M r .  H. S h a r k e y  a n d  h i s  s t a f f  was d e f e c t i v e .  The 
Groundwa te r  U n i t  l o a n e d  M r .  S h a r k e y  o n e  o f  i t s  water l e v e l  
i n d i c a t o r s  on A u g u s t  27, 1985. M r .  S h a r k e y  began  u s i n g  t h e  
water l e v e l  i n d i c a t o r  o n  t h a t  d a t e .  

S i n c e  t h e  measu remen t s  t a k e n  be tween  J u l y  30  t o  A u g u s t  1 2 ,  
1985 ,  a n d  be tween  Augus t  14  t o  A u g u s t  26, 1985  by  M r .  
S h a r k e y  were n o t  r e l i a b l e ,  it was d e c i d e d  t o  u s e  d a t a  
c o l l e c t e d  o n  t h e  w e l l s  by Groundwa te r  U n i t  s t a f f  on J u l y  29,  
Augus t  1 3 ,  Augus t  27 ,  Sep t ember  3 ,  S e p t e m b e r  6,  S e p t e m b e r  11, 
and  Sep t ember  1 6 ,  1985 t o  p r o d u c e  a r e p o r t  on  t h e  e f f e c t s  of 
pumping o f  PW-6 o n  n e a r b y  w e l l s .  

A l t h o u g h  t h e  pumping tes t  o f f i c i a l l y  l a s t e d  f r o m  J u l y  2 9  
u n t i l  Sep t ember  3,  1985  ( 3 6  d a y s ) ,  t h e  w e l l  was pumped 
c o n s t a n t l y  a t  i t s  maximum r a t e  u n t i l  t h e  m o r n i n g  o f  S e p t e m b e r  
12 ,  1985  ( 4 5  d a y s ) .  

The  Groundwa te r  u n i t  t o o k  w a t e r  samples f rom t h e  PW-6 w e l l ,  
and  1 7  d o m e s t i c  a n d  farm w e l l s  i n  t h e  area o n  J u l y  29,  Augus t  
1 3  a n d  Augus t  27,  1985 .  

M r .  C r o s s l e y  c a r r i e d  o u t  a pumping t e s t  o n  t h e  H. H o l m e s  b a r n  
w e l l  on  Augus t  27, 1985  a n d  o n  t h e  J. S p r u i t  " r e n t e d o '  h o u s e  
w e l l  o n  Sep t ember  6, 1 9 8 5 ,  t o  d e t e r m i n e  t h e  s e r i o u s n e s s  of 
the  ef fects  of i n t e r f e r e n c e  c a u s e d  by t h e  pumping of t h e  PW-6 
w e l l .  

On Sep t ember  11, M r .  F. C r o s s l e y  of t h e  Groundwa te r  U n i t  
c a r r i e d  o u t  a pumping t e s t  on  t h e  H o w s e  b a r n  and  h o u s e  w e l l  
a f t e r  t h e  PW-6 w e l l  had been  pumped a t  i t s  maximum r a t e  f o r  
44 d a y s .  

Water l e v e l  r e c o r d e r s  had b e e n  i n s t a l l e d  o n  T e s t  Well N o .  1 
and  T e s t  W e l l  N o .  3 i n  t h e  w i n t e r  o f  1985 ,  a n d  t h e  r e a d i n g s  
from t h e  recorders are  t a b u l a t e d  fo r  t h e  same d a t e s  a s  t h e  
water l e v e l  measu remen t s  t h a t  were t a k e n  from t h e  d o m e s t i c  
a n d  farm w e l l s .  

The e f fect  of pumping of t h e  PW-6 o n  n e a r b y  d o m e s t i c  a n d  farm 
w e l l s  and  T e s t  Wells N o .  1 a n d  N o .  3  i s  p r e s e n t e d  below. 
Graphs  are a t t a c h e d  t h a t  show t h e  w a t e r  l e v e l s  i n  t h e  w e l l s  
t h a t  were m o n i t o r e d  d u r i n g  t h e  l o n g  t e r m  pumping tes t .  T a b l e  
1 shows t h e  measu remen t s  t a k e n  i n  t h e  PW-6 w e l l  a n d  f a r m  a n d  
d o m e s t i c  w e l l s  i n  t h e  area. T a b l e  2 shows t h e  a n a l y s e s  of 
water samples t a k e n  f rom w e l l s  i n  t h e  area. T a b l e s  3 and 3~  
show p r e c i p i t a t i o n  d a t a  f rom t h e  R u s s e l l  M e t e o r o l o g i c a l  



S t a t i o n  t h a t  i n d i c a t e  t h a t  d r y  w e a t h e r  c o n d i t i o n s  e x i s t e d  i n  
t h e  a r e a  d u r i n g  t h e  l o n g  t e rm pumping t e s t .  A map showing 
t h e  l o c a t i o n s  o f  t h e  moni to red  w e l l s  is a l s o  a t t a c h e d .  

H a r o l d  Holmes Well - 1 A  - Lot  20, Cppcess ion  VJII, Township 
p f  Mopn,tain 

The H. Holmes w a t e r  w e l l  was used  t o  w a t e r  a  number o f  
h o r s e s .  I t  is  l o c a t e d  a p p r o x i m a t e l y  250 metres from t h e  PW-6 
w e l l .  The d e p t h  of t h e  w e l l  was found t o  be 11.06 metres. 
The w e l l  was equ ipped  w i t h  a je t  pump. 

On J u l y  29, 1985  t h e  w a t e r  l e v e l  i n  t h e  b a r n  w e l l  w a s  4.73 
metres below l a n d  s u r f a c e .  On August  13 ,  1985, t h e  w a t e r  
l e v e l  i n  t h e  b a r n  w e l l  was 7.39 metres below l a n d  s u r f a c e .  

I n  t h e  midd le  o f  Augus t ,  M r .  H. S h a r k e y  r e c e i v e d  a c o m p l a i n t  
from H. Holmes t h a t  he c o u l d  no  l o n g e r  o b t a i n  s u f f i c i e n t  
water from h i s  b a r n  w e l l  t o  w a t e r  h i s  h o r s e s .  

M r .  S h a r k e y  was i n s t r u c t e d  by  Groundwater  s t a f f  t o  have  a 
plumber i n s p e c t  t h e  c o n d i t i o n  o f  t h e  pump and i f  n e c e s s a r y  t o  
lower t h e  pump i n t a k e  a s  f a r  a s  p o s s i b l e  i n t o  t h e  w e l l .  

M r .  S h a r k e y  c o n t a c t e d  a  plumber b u t  had a d i f f i c u l t  t i m e  t o  
g e t  him t o  i n s p e c t  t h e  w a t e r  w e l l  pumping s y s t e m .  On August  
21, 1985,  t h e  plumber lowered  t h e  pump i n t a k e  a s  f a r  a s  
p o s s i b l e  i n t o  t h e  w e l l .  The d i s t a n c e  t h a t  t h e  i n t a k e  was 
lowered  was r e p o r t e d  t o  be a p p r o x i m a t e l y  1 . 5  m e t r e s .  

Wi th in  a few d a y s ,  M r .  H o l m e s  r e p o r t e d  t h a t  t h e  w e l l  a g a i n  
was n o t  s u p p l y i n g  s u f f i c i e n t  wa te r  f o r  h i s  needs .  M r .  H. 
S h a r k e y  r e p o r t e d  t h e  e v e n t  t o  Groundwater  s t a f f  and h e  was 
i n s t r u c t e d  t o  have w a t e r  s u p p l i e d  t o  M r .  Holmes f o r  b a r n  
use.  S u b s e q u e n t l y ,  it was r e p o r t e d  t h a t  s u f f i c i e n t  water for 
b a r n  needs  was d e l i v e r e d  t o  M r .  Holmes. 

On August  27, 1985 M r .  F. C r o s s l e y  of t h e  Groundwater  U n i t  
c a r r i e d  o u t  a  pumping t e s t  on t h e  b a r n  w e l l .  I t  was o n l y  
c a p a b l e  of p roduc ing  136  l i t r es  of w a t e r  b e f o r e  t h e  pumping 
l e v e l  r eached  t h e  pump i n t a k e  s e t  a t  a d e p t h  o f  a b o u t  9.75 
metres. Recovery l e v e l  measurements  showed t h e  w e l l  o n l y  
r e c o v e r e d  0.08 m e t r e s  a f t e r  t h e  pump had been s h u t  o f f  f o r  
f i v e  minu tes .  

On September 11, 1985 ,  t h e  w a t e r  l e v e l  i n  t h e  w e l l  had  
lowered  t o  8.74 metres. The t o t a l  l o w e r i n g  o f  t h e  w a t e r  
l e v e l  i n  t h e  b a r n  w e l l  d u r i n g  t h e  e x t e n d e d  pumping t es t  on  
t h e  PW-6 w e l l  was 4.01 metres. 

On September 1 2 ,  1985  t h e  pumping r a t e  o f  t h e  PW-6 w e l l  was 
r educed  t o  6 . 1  L / s .  The w a t e r  l e v e l  i n  t h e  b a r n  w e l l  was 
measured o n  September 16, 1985 and was found t o  have  
r e c o v e r e d  t o  a  d e p t h  o f  7.77 metres. 



I t  was o b v i o u s  t h a t  t h e  pumping of t h e  PW-6 w e l l  a t  i t s  
maximum r a t e  had s e r i o u s l y  i n t e r f e r e d  w i t h  t h e  c a p a c i t y  of 
t h e  H o l m e s  b a r n  w e l l .  

On September  1 9 ,  1985 ,  a m e m o  was s e n t  t o  M r .  H. S h a r k e y  
i n s t r u c t i n g  him t o  c o n t a c t  t h e  Reeve of t h e  V i l l a g e  o f  
W i n c h e s t e r  and  i n f o r m  him t h a t  t h e  V i l l a g e  was t o  a r r a n g e  t o  
have a  new b a r n  w e l l  d r i l l e d  f o r  M r .  H. H o l m e s .  A d d i t i o n a l  
i n s t r u c t i o n s  t o  t h e  V i l l a g e  i n d i c a t e d  a  new s u b m e r s i b l e  pump 
was t o  be i n s t a l l e d  i n  t h e  w e l l  and  t h a t  t h e  w e l l  was to  be  
f i t t e d  w i t h  a  p i t l e s s  a d a p t o r .  The w e l l  was t o  be c a s e d  
th rough  t h e  e n t i r e  t h i c k n e s s  o f  t h e  o v e r b u r d e n  and  f o r  a t  
l e a s t  t h e  u p p e r  0.3 metres o f  bedrock .  The c a s i n g  was t o  be 
g r o u t e d  i n t o  p l a c e .  

The l o c a t i o n  o f  t h e  w e l l  was t o  b e  o u t s i d e  o f  t h e  b a r n y a r d  
and  u p g r a d i e n t  o f  t h e  Holmes s e p t i c  t a n k  s y s t e m .  

S p e c i f i c  i n s t r u c t i o n s  were g i v e n  t h a t  t h e  w e l l  w a s  t o  be 
d r i l l e d  t o  a  maximum d e p t h  of 1 7  metres. A t  a d e p t h  of 1 7  
metres, t h e  bo t tom o f  t h e  w e l l  would be a t  a b o u t  t h e  same 
e l e v a t i o n  a s  t h e  bo t tom o f  t h e  PW-6 w e l l .  The w e l l  d r i l l e r  
was t o  s t o p  d r i l l i n g  a t  t h i s  d e p t h .  I f  t h e  d r i l l e r  t h o u g h t  
t h a t  t h e r e  was i n s u f f i c i e n t  w a t e r  t o  s u p p l y  w a t e r  fo r  b a r n  
u s e  f o r  M r .  H o l m e s ,  h e  was t o  c o n t a c t  M i n i s t r y  p e r s o n n e l  for 
i n s t r u c t i o n s .  

The w e l l  w a s  d r i l l e d  b y  I n s t a n t  Water Wells L i m i t e d  on 
Oc tobe r  5, 1985. I t  was s u b s e q u e n t l y  f i t t e d  w i t h  a  
s u b m e r s i b l e  pump. 

The w e l l  w a s  d r i l l e d  t o  a  d e p t h  of 25.30 metres a n d  it w a s  
i n d i c a t e d  t h a t  t h e  w e l l  c o u l d  s u p p l y  1.1 L/s. 

Haro ld  Holmes W e l l  - 1 B  - Lot_ 20,  C o n c e s s i o p  V I I I ,  Township 
o f .  Mountain 

The H. Holmes h o u s e  w e l l  i s  l o c a t e d  a p p r o x i m a t e l y  1 9 0  metres 
from t h e  PW-6 w e l l .  

B e f o r e  t h e  b e g i n n i n g  of t h e  e x t e n d e d  pumping tes t  o n  t h e  PW-6 
w e l l  i t  was n o t e d  t h a t  t h e  t o p  o f  t h e  H o l m e s  w e l l  was b u r i e d .  
M r .  Holmes i n f o r m e d  a Groundwater  U n i t  s t a f f  member t h a t  
t h e r e  was a  je t  pump i n s t a l l e d  i n  t h e  w e l l .  The d e p t h  o f  t h e  
w e l l  was unknown t o  M r .  H o l m e s .  

A few d a y s  a f t e r  t h e  pumping test began ,  M r .  H. H o l m e s  
compla ined  t h a t  h i s  w e l l  had gone d r y .  M r .  H. S h a r k e y  
r e p o r t e d  t h e  e v e n t  t o  Groundwater  s t a f f  and h e  was i n s t r u c t e d  
t o  have t h e  w e l l  uncovered  a n d  t o  have t h e  pumping equ ipmen t  
examined .  

The t o p  of  t h e  w e l l  was uncove red ,  and  i t  was r e p o r t e d  t h a t .  
t h e  pump i n  t h e  w e l l  was a s h a l l o w  w e l l  pump. I t  was a l s o  
found  t h a t  t h e  water l e v e l  i n  t h e  w e l l  was a p p r o x i m a t e l y  6.4 
metres or 6 .7  metres below l a n d  s u r f a c e .  T h i s  d e p t h  i s  n e a r  



t h e  l i m i t  o f  l i f t  f o r  a  s h a l l o w  w e l l  pump. I t  was a l s o  
r e p o r t e d  t h a t  t h e  w e l l  was a p p r o x i m a t e l y  1 8  m e t r e s  deep .  I t  
w a s  f e l t  t h a t  t h e  s t a t i c  l e v e l  o f  t h e  w e l l  o n  J u l y  29 ,  1985  
had p r o b a b l y  been a t  a b o u t  t h e  same d e p t h  as  t h e  w a t e r  l e v e l  
i n  t h e  b a r n  w e l l ,  i .e .  a b o u t  4.5 metres. 

S i n c e  t h e  w e l l  is r e l a t i v e l y  c l o s e  t o  t h e  PW-6 w e l l  and  i t  
was known t h a t  M r .  H. H o l m e s  had n o t  e x p e r i e n c e d  a n y  
problems w i t h  h i s  w a t e r  w e l l  s u p p l y  p r e v i o u s l y ,  i t  was f e l t  
t h a t  t h e  pumping o f  PW-6 w e l l  had s e r i o u s l y  i n t e r f e r e d  w i t h  
t h e  H o l m e s  house  w a t e r  w e l l  s u p p l y .  

M r .  S h a r k e y  was i n s t r u c t e d  by Groundwater  s t a f f  t o  have a 
plumber i n s t a l l  a  s u b m e r s i b l e  pump i n  t h e  w e l l .  I t  was 
i n s t a l l e d  n e a r  t h e  bot tom of  t h e  w e l l  o n  August  6,  1985. The 
V i l l a g e  o f  w i n c h e s t e r  was t o  pay f o r  t h e  pump and t h e  cost o f  
i n s t a l l i n g  it. 

The w e l l  w a s  l e f t  uncovered  s o  t h a t  w a t e r  l e v e l  measurements  
c o u l d  be t a k e n  i n  t h e  w e l l  d u r i n g  t h e  r ema inder  o f  t h e  Pw-6 
pumping test .  

On August  1 3 ,  1985 ,  t h e  w a t e r  l e v e l  measurement  i n  t h e  w e l l  
w a s  a t  a d e p t h  o f  7.62 metres. Between August  1 3  and  
September 11, 1985  t h e  w a t e r  l e v e l  lowered  t o  a d e p t h  of 
9.16 metres. The t o t a l  l o w e r i n g  o f  t h e  house  w e l l  was 
e s t i m a t e d  t o  b e  a b o u t  4.5 m e t r e s .  

The pumping ra te  o f  t h e  PW-6 w e l l  w a s  r e d u c e d  t o  6.1 L / s  o n  
September 12 ,  1985. On September 16,  1985, t h e  w a t e r  l e v e l  
i n  t h e  H o l m e s  house  w e l l  had r e c o v e r e d  t o  a d e p t h  o f  7.95 
metres, 

I t  was o b v i o u s  t h a t  t h e  pumping o f  t h e  PW-6 w e l l  a t  
a p p r o x i m a t e l y  10.5 L / s  had s e r i o u s l y  i n t e r f e r e d  w i t h  t h e  H. 
H o l m e s  house  water w e l l  supp ly .  

J. S p r p i t  W e l l  - 2 A  - L o t  1 9 , .  Concess ion  V I I I ,  Townsh-ip of 
Mountain 

The J. S p r u i t  " r e n t e d "  house  w e l l  i s  l o c a t e d  a p p r o x i m a t e l y  
410 m e t r e s  f rom t h e  PW-6 w e l l .  A t  t h e  b e g i n n i n g  o f  t h e  
pumping tes t  t h e r e  w a s  no-one l i v i n g  i n  t h e  house  and i t  was 
t h o u g h t  t h a t  t h e  J u l y  29, 1985 w a t e r  l e v e l  measurement was a 
s t a t i c  w a t e r  l e v e l  measurement.  

The w e l l  c o n s i s t s  o f  a dug w e l l  w i t h  a d r i l l e d  w e l l  
c o n s t r u c t e d  t h r o u g h  t h e  bot tom of t h e  dug w e l l .  The d e p t h  o f  
t h e  d r i l l e d  w e l l  w a s  17 .9  m e t r e s .  The d r y  dug  w e l l  p o r t i o n  
o f  t h e  w e l l  was 9.05 metres deep .  

On ~ u l y  29,  t h e  w a t e r  l e v e l  i n  t h e  w e l l  was a t  a d e p t h  of 
12.72 metres. On August  13,  t h e  water level i n  the well w a s  
a t  a dep th  of 1 2 . 8 3  metres. 



Around t h e  m i d d l e  o f  August  1985,  M r .  J. S p r u i t  c o m p l a i n e d - t o  
H. Sharkey  t h a t  h i s  " r e n t e d "  house  w e l l  w a s n ' t  s u p p l y i n g  
s u f f i c i e n t  w a t e r  f o r  h i s  c a t t l e .  (Up t o  t h i s  t i m e  t h e  
Groundwater s t a f f  was unaware t h a t  t h e  w e l l  wa te r  w a s  b e i n g  
used  t o  s u p p l y  70 t o  80 head of ca t t l e  o n  t h e  S p r u i t  f a rm. )  
M r .  H. Sha rkey  r e p o r t e d  t h i s  e v e n t  t o  Groundwater s t a f f  and 
he  w a s  i n s t r u c t e d  t o  have a  plumber lower t h e  pump i n t a k e  a s  
c l o s e  t o  t h e  bot tom o f  w e l l  a s  p o s s i b l e .  On August  21, 1985, 
t h e  plumber r e p o r t e d  t h a t  he c o u l d  n o t  lower t h e  pump any 
d e e p e r  i n t o  t h e  w e l l .  

On August  27, 1985,  t h e  w a t e r  l e v e l  i n  t h e  w e l l  was found  t o  
be a t  a  d e p t h  o f  11.54 metres. 

On September 3, 1985,  t h e  w a t e r  l e v e l  i n  t h e  w e l l  was found 
t o  be a t  a  d e p t h  o f  12.73 metres. 

On September 4,  1985  it was r e p o r t e d  by H. S h a r k e y  t h a t  ~ r .  
J. S p r u i t  a g a i n  compla ined  t h a t  t h e  w e l l  had gone d r y  a g a i n  
and t h a t  he  had t o  h a u l  w a t e r  f o r  h i s  c a t t l e .  

On September 6 ,  1985,  t h e  Groundwater  U n i t  s t a f f  c a r r i e d  o u t  
a pumping t e s t  on t h e  ~ p r u i t  " r e n t e d "  house  w e l l .  
Renova t ions  were b e i n g  c a r r i e d  o u t  t o  t h e  house  and  t h e  
basement window l o c a t e d  n e a r  t h e  w e l l  had been removed. The 
pump was r u n n i n g  when s t a f f  f i r s t  a r r i v e d  o n  s i t e  and pumped 
c o n t i n u o u s l y  f o r  a t  l eas t  t e n  m i n u t e s .  

The w a t e r  l e v e l  i n  t h e  w e l l  was measured and found t o  be a t  a 
d e p t h  o f  13.72 metres. The pump was t h e n  s h u t  o f f .  A f t e r  25 
m i n u t e s ,  t h e  water had r e c o v e r e d  t o  a d e p t h  of  11.77 metres. 
T h i s  i s  a r e c o v e r y  o f  1.94 metres. 

A pumping test  was a t t e m p t e d  o n  t h e  w e l l .  A f t e r  a b o u t  3.5 
m i n u t e s  of  pumping, t h e  water w e l l  l e v e l  i n  t h e  w e l l  was 
drawn down t o  t h e  pump i n t a k e  which was r e p o r t e d  t o  be 
l o c a t e d  a t  a b o u t  18  metres below ground l e v e l .  I t  w a s  n o t  
p o s s i b l e  t o  d e t e r m i n e  t h e  pumping r a t e  b e f o r e  w a t e r  s t o p p e d  
f l o w i n g  i n t o  an o r i f i c e  b u c k e t .  I t  was o b v i o u s  t o  
g roundwate r  s t a f f  t h a t  t h e  pump was working  a l m o s t  c o n s t a n t l y  
t r y i n g  t o  s u p p l y  enough water for t h e  70 t o  80 head  o f  c a t t l e  
b e l o n g i n g  t o  M r .  S p r u i t .  

Groundwater  s t a f f  were a f r a i d  t h a t  t h e  pump would b u r n  o u t  i f  
m a t t e r s  were l e f t  as t h e y  were. The s o n  o f  M r .  J. S p r u i t  
was t o l d  t h a t  a r r a n g e m e n t s  would b e  made t o  h a v e  w a t e r  
d e l i v e r e d  f o r  h i s  c a t t l e  i f  t h e  w a t e r  c o u l d  b e  s t o r e d  i n  a  
4550 l i t r e  t a n k  t h a t  t h e  S p r u i t s  had a v a i l a b l e  o n  t h e  fa rm.  
M r .  J. S p r u i t  a g r e e d  t o  t h i s  p r o p o s a l  and Groundwater s t a f f  
i n s t r u c t e d  M r .  H. Sha rkey  (Doug B l a c k )  t o  have 4550 l i t res  
of water delivered to the S p r u i t  f a r m  d a i l y .  The water 
d e l i v e r y  began on  September 7, 1985. 

The w e l l  pump had been s h u t  o f f  on  September 6 ,  1985  and 
b e c a u s e  water was b e i n g  s u p p l i e d  f o r  t h e  S p r u i t ' s  c a t t l e  i t  
was f e l t  t h a t  t h e  measurements  t a k e n  on  September 6 and  



September 11, 1985  were t h e  f i r s t  r e l i a b l e  w a t e r  l e v e l  
measurements  o b t a i n e d  from t h e  w e l l .  The w a t e r  l e v e l  had 
lowered  from a  d e p t h  of  11 .77  metres on  September 6 ,  1985  to  
12.00 metres on September 11, 1985. 

The PW-6 pumping r a te  was r e d u c e d  t o  6.1 L/s o n  September 1 2 ,  
1985. The w a t e r  l e v e l  i n  t h e  S p r u i t  w e l l  on September 16 ,  
1985  had r e c o v e r e d  t o  a d e p t h  of 11 .41  metres. T h i s  r e c o v e r y  
d e f i n i t e l y  i n d i c a t e s  t h a t  t h e  pumping o f  PW-6 had a f f e c t e d  
t h e  S p r u i t  w e l l .  

The e a r l i e r  w a t e r  l e v e l  measurements  t a k e n  o n  t h e  S p r u i t  w e l l  
were n o t  s t a t i c  water l e v e l s .  I f  it is assumed t h a t  t h e  
w a t e r  l e v e l  i n  t h e  a r e a  was lowered  o u t w a r d s  from t h e  PW-6 
w e l l  i n  a c o n i c a l  manner,  a n  estimate o f  t h e  t o t a l  drawdown 
i n  t h e  S p r u i t  w e l l  by t h e  pumping of PW-6 can  b e  made 
g r a p h i c a l l y .  

. A  g r a p h i c a l  r e p r e s e n t a t i o n  o f  t h e  S p r u i t  w e l l ,  t h e  Holmes 
b a r n  w e l l  and t h e  PW-6 w e l l  a s  w e l l  as t h e  t o t a l  drawdown 
e x p e r i e n c e d  i n  t h e  Holmes b a r n  w e l l ,  and t h e  PW-6 w e l l  were 
p l o t t e d  t o  scale on  a  cross s e c t i o n .  The r e l a t i v e  e l e v a t i o n s  
of t h e  t o p s  o f  t h e  t h r e e  wells had been d e t e r m i n e d  by  a 
l e v e l l i n g  s u r v e y .  The h o r i z o n t a l  d i s t a n c e s  between t h e  PW-6 
w e l l ,  t h e  S p r u i t  " r e n t e d "  house  w e l l  and t h e  Holmes b a r n  w e l l  
were a l s o  n o t e d .  A l i n e  was drawn from t h e  w a t e r  l e v e l  
marked o n  t h e  PW-6 t o  t h e  w a t e r  l e v e l  marked o n  t h e  H o l m e s  
b a r n  w e l l .  The l i n e  was c o n t i n u e d  u n t i l  it i n t e r c e p t e d  t h e  
S p r u i t  w e l l .  I t  was t h e n  d e t e r m i n e d  w i t h  a s c a l e  t h a t  t h e  
PW-6 w e l l  had lowered  t h e  w a t e r  i n  t h e  S p r u i t  w e l l  
a p p r o x i m a t e l y  2.4 metres. 

The t r a c e  o f  t h e  water l e v e l  was c o n t i n u e d  o n  t h e  g r a p h  
beyond t h e  S p r u i t  t l r e n t e d ' t  house  w e l l  u n t i l  it r e a c h e d  t h e  
e l e v a t i o n  of l a n d  s u r f a c e .  I t  was e s t i m a t e d  t h a t  t h e  PW-6 
w e l l  would lower  water l e v e l s  i n  w e l l s  i n  t h e  a r e a  f o r  a 
d i s t a n c e  of a p p r o x i m a t e l y  610 metres i n  a l l  d i r e c t i o n s  from 
t h e  pumped w e l l .  

The e s t i m a t e d  l o w e r i n g  o f  t h e  w a t e r  l e v e l  i n  t h e  S p r u i t  w e l l ,  
t h e  r e c o v e r y  of t h e  w e l l  on September 16,  1985 and t h e  fac t  
t h a t  t h e  w e l l  c o u l d  s u p p l y  o n l y  a minimal  q u a n t i t y  of w a t e r  
on September 6,  1985 l e d  Groundwater s t a f f  t o  f e e l  t h a t  t h e  
pumping o f  PW-6 w e l l  had s e r i o u s l y  i n t e r f e r e d  w i t h  t h e  
q u a n t i t y  of water a v a i l a b l e  t o  t h e  S p r u i t  w e l l .  

On September 1 9 ,  1985,  M r .  H. S h a r k e y  was in fo rmed  t h a t  t h e  
pumping o f  PW-6 w e l l  had s e r i o u s l y  i n t e r f e r e d  w i t h  t h e  w a t e r  
w e l l  s u p p l y  o f  t h e  S p r u i t  " r e n t e d "  house  w e l l .  H e  was 
i n s t r u c t e d  t o  in fo rm t h e  V i l l a g e  o f  Winches te r  t o  a r r a n g e  t o  
have a new w e l l  d r i l l e d  for M r .  Spruit to a d e p t h  of 2 1  
metres. A t  a  d e p t h  o f  2 1  metres, t h e  bot tom o f  t h e  w e l l  
would be a t  a p p r o x i m a t e l y  t h e  same e l e v a t i o n  as t h e  bot tom of 
t h e  Pw-6 w e l l .  



A m e m o  c o n t a i n i n g  s p e c i f i c  i n s t r u c t i o n s  p e r t a i n i n g  t o  t h e  
c o n s t r u c t i o n  o f  t h e  new w e l l  was s e n t  t o  M r .  H. S h a r k e y  t o  
r e l a y  t o  t h e  Reeve of W i n c h e s t e r .  Bes ides  i n d i c a t i n g  t h e  
d e p t h  o f  t h e  w e l l ,  i n s t r u c t i o n s  were g i v e n  r e g a r d i n g  t h e  
l o c a t i o n  of  t h e  w e l l .  The w e l l  was t o  b e  f i t t e d  w i t h  a 
s u b m e r s i b l e  pump and  t h e  c a s i n g  was to  be  g r o u t e d  i n t o  p l a c e  
from l a n d  s u r f a c e  t o  a  d e p t h  of a t  l eas t  0.3  metres i n t o  t h e  
bedrock .  

The w e l l  was d r i l l e d  by  I n s t a n t  Water Wells o n  O c t o b e r  11, 
1985,  The w e l l  was d r i l l e d  t o  a d e p t h  o f  27.74 metres and  
t h e  d r i l l e r  i n d i c a t e d  t h e  w e l l  c o u l d  s u p p l y  0.75 L/s.  

J. S p r u i t  W e l l  - 2B - L o t  - 1 9 ,  C o n ~ e s s i o n  V I I I ,  Township of 
M o u n t a i ~  

The w e l l  t h a t  s e r v i c e s  ' t h e  J. S p r u i t  h o u s e  and b a r n  i s  
l o c a t e d  a p p r o x i m a t e l y  520 metres f r o m  PW-6, 

Water  l e v e l  measurements  were t a k e n  i n  t h e  w e l l  o n  J u l y  29,  
Augus t  13 ,  August  27, a n d  September  3, 1985. The d e p t h  t o  
t h e  water l e v e l  i n  t h e  w e l l  o n  t h e s e  d a t e s  w a s  5 .81  metres, 
7.69 metres, 7.90 metres, a n d  9.00 metres. 

Al though  t h e  water l e v e l  i n  t h e  w e l l  was d e e p e r  o n  e a c h  
s u c c e s s i v e  measurement ,  t h e  d i f f e r e n c e s  be tween  p a i r s  of 
measurements  f l u c t u a t e d  g r e a t l y .  For  e x a m p l e ,  t h e r e  was  a 
l o w e r i n g  of t h e  water l e v e l  o f  1 .88  metres be tween  J u l y  29 
and  August  1 3 ,  1985  b u t  o n l y  a l o w e r i n g  of t h e  water l e v e l  
0.21 metres between Augus t  1 3  and  Augus t  27,  1985. 

The w e l l  w a s  p r o b a b l y  b e i n g  pumped when t h e  measu remen t s  w e r e  
b e i n g  t a k e n  o r .  i t  was i n  a r e c o v e r y  p h a s e .  I t  c a n ' t  be  
d e t e r m i n e d  d e f i n i t e l y  f rom t h e  measu remen t s  i f  t h e  pumping o f  
t h e  PW-6 w e l l  had i n f l u e n c e d  t h e  h o u s e  and  b a r n  w e l l .  
However, t h e  w e l l  i s  o n l y  1 0 7  metres f a r t h e r  away f r o m  PW-6 
t h a n  t h e  S p r u i t  I1 ren ted"  h o u s e  w e l l .  I t  is  f e l t  t h a t  t h e  
pumping of t h e  PW-6 w e l l  may h a v e  lowered t h e  w a t e r  l e v e l  i n  
t h e  w e l l  s l i g h t l y ,  b u t  t h a t  m o s t  o f  t h e  l o w e r i n g  w a s  c a u s e d  
by d r y  w e a t h e r  c o n d i t i o n s  i n  t h e  area. 

M r .  S p r u i t  d i d  n o t  c o m p l a i n  o f  water s h o r t a g e s  i n  t h e  w e l l  
d u r i n g  t h e  PW-6 pumping test .  I t  i s  t h e  o p i n i o n  o f  t h e  
g roundwa te r  s t a f f  t h a t  s e r i o u s  w e l l  i n t e r f e r e n c e  was n o t  
c a u s e d  t o  t h i s  w e l l  by t h e  pumping o f  t h e  PW-6 w e l l .  

J. S p r u i t  W e l l  .- 2C - . L o t  1 9 ,  C o n c e s s i o n  V I I I , .  Township of 
Mountain 

M r .  J. S p r u i t  h a s  a n  unused  d r i l l e d  w e l l  l o c a t e d  
a p p r o x i m a t e l y  1 8  metres f rom h i s  b a r n  w e l l .  I t  i s  
a p p r o x i m a t e l y  520 metres from t h e  PW-6 w e l l .  - 
The  w a t e r  l e v e l  i n  t h e  w e l l  o n  J u l y  29,  Augus t  1 3 ,  A u g u s t . 2 7 ,  
and September  3, 1985 on  t h e s e  d a t e s  was a t  a  d e p t h  of 5.36 
metres, 5 .23 metres, 6.61 metres and 6.83 metres 
r e s p e c t i v e l y .  



Although t h e r e  was a g e n e r a l  l o w e r i n g  of  t h e  w a t e r  l e v e l  i n  
t h e  w e l l  between J u l y  29 and  September 3,  1985 t h e  w a t e r  
l e v e l  measurements  t a k e n  d u r i n g  t h e  e x t e n d e d  pumping tes t  of  
PW-6 p r o b a b l y  show t h e  i n f l u e n c e  o f  t h e  pumping o f  t h e  b a r n  
w e l l  on t h e  unused d r i l l e d  w e l l .  

The r e l a t i v e l y  minor  l o w e r i n g  o f  t h e  water l e v e l  o f  1 .48 
metres i n  t h e  w e l l  between J u l y  29 and  September  3, 1985 was 
p r o b a b l y  caused  by a combina t ion  o f  d r y  w e a t h e r  c o n d i t i o n s ,  
t h e  pumping o f  t h e  PW-6 w e l l ,  and  t h e  pumping o f  t h e  b a r n  
w e l l .  

C. H o w s e  - Wel$-3A - L o t  21, LCopcession V I I I ,  Township o f  
Mountain 

The C. Howse d r i l l e d  w e l l  t h a t  s u p p l i e s  t h e i r  b a r n  and h o u s e  
is h e a v i l y  pumped. No c o m p l a i n t s  of  w a t e r  we l l .  i n t e r f e r e n c e  
were r e c e i v e d  from M r .  o r  M r s .  Howse d u r i n g  or a f t e r  t h e  
pumping o f  t h e  PW-6 w e l l .  The w e l l  is l o c a t e d  a p p r o x i m a t e l y  
885 metres from t h e  PW-6 w e l l .  

Water l e v e l  measurements  were t a k e n  i n  t h e  w e l l  o n  J u l y  29, 
August  13,  August  27, September 3, and  September  11, 1985. 
The d e p t h  t o  t h e  water l e v e l  i n  t h e  w e l l  o n  t h e s e  d a t e s  was 
found t o  be 8.85 metres, 10.19 metres, 8.36 metres, 8.37 
metres and 8.47 metres r e s p e c t i v e l y .  

A compar ison  of t h e  measurements  t a k e n  o n  J u l y  29  and Augus t  
1 3 ,  1985, and  t h e  later measurements  on August 27, September 
3 and September 11, 1985  show t h a t  t h e  w e l l  a t  t i m e s  w a s  
b e i n g  pumped when i t  w a s  measured or it w a s  i n  a r e c o v e r y  
c y c l e .  The measurement t a k e n  o n  September 11, 1985  by 
Groundwater s t a f f  is t h e  o n l y  measurement t h a t  can  be 
c o n s i d e r e d  a t r u e  s t a t i c  w a t e r  l e v e l  measurement .  . 

On September 11, 1985 ,  a pumping test was c a r r i e d  o u t  by  
Groundwater s t a f f  on t h e  Howse b a r n  and house  w e l l .  The tes t  
was c a r r i e d  o u t  a f t e r  t h e  PW-6 w e l l  had been pumped a t  its 
maximum pumping r a t e  f o r  44 d a y s .  The pump on  t h e  Howse w e l l  
was t u r n e d  o f f  and t h e  w a t e r  was a l l o w e d  t o  r e c o v e r  f o r  75 
m i n u t e s .  The water l e v e l  i n  t h e  w e l l  was t h e n  found t o  be  a t  
a d e p t h  of 8.47 metres. 

The w e l l  was t h e n  pumped f o r  one  hour  a t  a p p r o x i m a t e l y  0.38 
L/s.  The water l e v e l  lowered  1.92 metres to  a d e p t h  of 10.39 
metres d u r i n g  t h e  pumping tes t .  I t  is t h e  o p i n i o n  o f  t h e  
Groundwater u n i t  t h a t  pumping o f  t h e  PW-6 w e l l  had n o t  
a f f e c t e d  t h e  q u a n t i t y  o f  w a t e r  a v a i l a b l e  i n  t h e  w e l l  of M r .  
and M r s .  Howse. I t  is a l s o  t h e  o p i n i o n  o f  t h e  Groundwater  
s t a f f  t h a t  M r .  and Mrs. Howse have a w e l l  t h a t  c a n  s u p p l y  
water at rates g r e a t e r  t h a n  0.38 L/s.  

C. H o w s e  -- w e l l  3B - L o t  21, Concession.  V I I I ,  . Townsjhip of - 
Mountain 

T h e r e  i s  an unused d r i l l e d  w e l l  o n  t h e  Howse farm and i t  i s  
a l s o  l o c a t e d  a b o u t  885 metres from t h e  PW-6 w e l l .  



The water l e v e l  i n  t h e  w e l l  was measu red  o n  J u l y  29 ,  Augus t  
1 3 ,  Augus t  27,  Sep tember  3 ,  a n d  Sep t ember  11, 1985  a n d  t h e  
w a t e r  l e v e l  o n  t h e s e  d a t e s  w a s  f ound  t o  b e  a t  a d e p t h  of 5.48 
metres, 6 - 2 6  metres, 5.45 metres, 5 .71 metres and  5 .99 metres 
r e s p e c t i v e l y .  The measu remen t s  t a k e n  i n  t h e  w e l l  r e f l e c t  t h e  
measu remen t s  t a k e n  o n  t h e  same d a y  from t h e  b a r n  a n d  h o u s e  
w e l l .  T h a t  i s ,  i f  t h e  water l e v e l  measu remen t  i n  t h e  b a r n  
and  h o u s e  w e l l  was a t  a l o w  e l e v a t i o n  o n  a p a r t i c u l a r  d a y  
b e c a u s e  o f  heavy  pumping,  t h e n  t h e  water l e v e l  i n  t h e  unused  
w e l l  was a l so  a t  a l o w  e l e v a t i o n .  

F o r  e x a m p l e ,  t h e  lowest e l e v a t i o n  of t h e  water l e v e l  i n  t h e  
H o w s e  b a r n  and  h o u s e  w e l l  w a s  measu red  o n  A u g u s t  13 ,  1985.  
The lowest e l e v a t i o n  o f  t h e  w a t e r  l e v e l  i n  t h e  u n u s e d  w e l l  
w a s  a l so  measu red  o n  A u g u s t  1 3 ,  1985. 

L e s t e r  H o l m e s  - Well 4B. - L o t  20 ,  .Concess$on V I I I ,  Township  
o f  Moun ta in  

The  L e s t e r  H o l m e s  h o u s e  w e l l  is  a d r i l l e d  w e l l  a n d  i s  
a p p r o x i m a t e l y  875 metres f rom t h e  PW-6 w e l l .  M r .  L. H o l m e s  
d i d  n o t  c o m p l a i n  o f  water s h o r t a g e s  d u r i n g  t h e  e x t e n d e d  
pumping t e s t  o f  t h e  PW-6 w e l l .  

Water l e v e l  measu remen t s  were t a k e n  i n  t h e  w e l l  o n  ~ u l y  29 ,  
A u g u s t  13 ,  Augus t  27 a n d  Sep t ember  3,  1985  a n d  t h e  water 
l e v e l  o n  t h e s e  d a t e s  was f o u n d  t o  be a t  a d e p t h  o f  5 .65 
metres, 6.90 metres, 6.83 metres and  7 - 0 0  metres 
r e s p e c t i v e l y .  The water l e v e l  d e c r e a s e d  g r a d u a l l y  a n d  t h e  
t o t a l  l o w e r i n g  o f  t h e  water l e v e l  w a s  1 . 3 5  metres. T h i s  
l o w e r i n g  was p r o b a b l y  d u e  t o  d r y  w e a t h e r  c o n d i t i o n s .  I t  i s  
f e l t  t h a t  t h e  pumping o f  t h e  PW-6 w e l l ,  875 metres away, h a d  
no  e f f e c t  o n  t h e  water w e l l  s u p p l y  o f  L e s t e r  H o l m e s .  

L e s t e r  H o l m e s  - W e l l  4B - L o t  20,  C o n c e s s i o n  . V I I I ,  Township  
o f  Moun ta in  

L e s t e r  H o l m e s  h a s  a n  unused  d r i l l e d  w e l l  o n  h i s  p r o p e r t y  a t  
a b o u t  875 metres f rom t h e  PW-6 w e l l .  Water l e v e l  
measur .ements  were t a k e n  i n  t h e  w e l l  o n  J u l y  29,  Augus t  1 3 ,  
Augus t  27, a n d  Sep t ember  3,  1985.  The water l e v e l  on  t h e s e  
d a t e s  was found  t o  b e  a t  a d e p t h  o f  5.15 metres, 6.20 metres, 
6 . 2 4  metres, a n d  6.36 metres r e s p e c t i v e l y .  The t o t a l  
l o w e r i n g  o f  t h e  water l e v e l  i n  t h e  w e l l  d u r i n g  t h e  pumping 
t e s t  of PW-6 w a s  1 . 2 1  metres. The l o w e r i n g  w a s  p r o b a b l y  

' c a u s e d  b y  d r y  w e a t h e r  c o n d i t i o n s .  

J. S p i e r e n b u r g  - W e l l  5 -:Lot 21,  C ~ n c e s s i o n  VI I ,  Tgwnsb-ip of 
Moun ta in  

The  J. S p i e r e n b u r g  w e l l  is a new d r i l l e d  w e l l  a n d  i s  l o c a t e d  
a p p r o x i m a t e l y  945 metres away f rom PW-6. M r .  S p i e r e n b u r g  d i d  
n o t  c o m p l a i n  a b o u t .  a n y  w a t e r  q u a n t i t y  p r o b l e m s  d u r i n g  t h e  - 
pumping of 'PW-6. 



The S p i e r e n b u r g  w e l l  was measured o n  J u l y  29,  August  1 3 ,  
August 27, September 3, September 11 and September 16 ,  1985. 

The w a t e r  l e v e l  on  t h e s e  d a t e s  was found t o  be a t  a d e p t h  o f  
5.60 metres, 6.75 metres, 7.26 metres, 7.47 metres, 7.68 
metres and 7.80 metres r e s p e c t i v e l y .  

The w a t e r  l e v e l  i n  t h e  S p i e r e n b u r g  w e l l  l owered  a t o t a l  o f  . 

2.08 metres d u r i n g  t h e  pumping t e s t  o f  PW-6. The w a t e r  l e v e l  
i n  t h e  w e l l  o n  September 6, 1985,  f o u r  d a y s  a f t e r  t h e  pumping 
rate  of PW-6 h a d  been r e d u c e d  t o  6 .1  L/s lowered  an  
a d d i t i o n a l  0 .12 metres. 

If pumping of  t h e  PW-6 w e l l  had a f f e c t e d  t h e  S p i e r e n b u r g  
w e l l ,  t h e  w a t e r  l e v e l  s h o u l d  have s t a b i l i z e d  or r i s e n  a f t e r  
t h e  pumping r a t e  o f  PW-6 had been r e d u c e d  t o  6.1 L/s. S i n c e  
t h e  w a t e r  l e v e l  c o n t i n u e d  t o  lower ,  i t  then  a p p e a r s  t h a t  no 
w a t e r  w e l l  i n t e r f e r e n c e  w a s  caused  t o  t h e  S p i e r e n b u r g  w e l l  
d u r i n g  t h e  pumping t e s t  o f  t h e  PW-6 w e l l .  I t  would a p p e a r  
t h a t  t h e  water l e v e l ' i n  t h e  w e l l  g r a d u a l l y  lowered  a s  a 
r e s u l t  of d r y  w e a t h e r  c o n d i t i o n s .  

J. VanGrunsen - W e l l  6A - Lot  1 9 , ,  Concess ion  V I I ,  Townshjp o f  
Mountain 

 h he J. VanGrunsen house  and ba rn  d r i l l e d  w e l l  was c o n s t r u c t e d  
th rough  t h e  bot tom of  a dug w e l l  and is l o c a t e d  a p p r o x i m a t e l y  
810 metres f rom t h e  PW-6 w e l l .  M r .  VanGrunsen d i d  n o t  report 
a n y  w a t e r  q u a n t i t y  problems d u r i n g  t h e  45 d a y s  t h a t  t h e  PW-6 
was b e i n g  pumped a t  i t s  g r e a t e s t  p o s s i b l e  c a p a c i t y .  

The w a t e r  l e v e l  i n  t h e  d r i l l e d  w e l l  was measured  o n  J u l y  29 ,  
August  13, August  27, and  September 3, 1985. The w a t e r  
l e v e l  o n  t h e s e  d a t e s  was found t o  be a t  a d e p t h  o f  5.17 
metres, 7.29 metres, 5.95 metres and 6.00 metres 
r e s p e c t i v e l y .  

The water l e v e l  i n  t h e  w e l l  d i d  n o t  lower s t e a d i l y .  The 
measurement t a k e n  on August  13 ,  1985 was p r o b a b l y  t a k e n  
d u r i n g  a pumping c y c l e  o r  a r e c o v e r y  c y c l e .  The measurements  
t a k e n  on J u l y  29 and  September 3, 1985 showed t h a t  t h e  w a t e r  
l e v e l  lowered  a p p r o x i m a t e l y  0.82 metres. The l o w e r i n g  o f  t h e  
wa te r  l e v e l  w a s  pcobab ly  c a u s e d  by d r y  w e a t h e r  c o n d i t i o n s  i n  
t h e  a r e a .  

I t  i s  t h e  o p i n i o n  o f  Groundwater  s t a f f  t h a t  t h e  pumping of 
t h e  PW-6 w e l l  d i d  n o t  i n t e r f e r e  w i t h  t h e  water w e l l  s u p p l y  o f  
M r .  VanGrunsen. 

J. VanGrunsen - W e l l  6B - L0.t 1 9 ,  Concess ion  V I I ,  Township. of 
Mountain 

M r .  J. VanGrunsen h a s  an  unused dug w e l l  on h i s  p r o p e r t y  - 
th rough which his d r i l l e d  w e l l  was c o n s t r u c t e d .  The dug w e l l  
i s  l o c a t e d  a p p r o x i m a t e l y  810 metres from t h e  PW-6 w e l l .  The 
d r i l l e d  w e l l  and dug w e l l  a r e  n o t  c o n n e c t e d  h y d r a u l i c a l l y .  
The w a t e r  l e v e l  i n  t h e  w e l l  was measured on  J u l y  2 9 ,  August  



1 3 ,  ~ u g u s t  2 7 ,  and  S e p t e m b e r  3 ,  1985 .  The  water l e v e l  i n  t h e  
w e l l  on t h e s e  dates w a s  f ound  t o  b e  a t  a d e p t h  o f  3.00 
metres, 3 .61  metres, 4 .12 metres and 4 .23 metres 
r e s p e c t i v e l y .  

The  t o t a l  l o w e r i n g  o f  t h e  water l e v e l  i n  t h e  d u g  w e l l  
t o t a l l e d  1 . 2 3  metres and  i t  a p p e a r e d  t o  be d u e  t o  d r y  w e a t h e r  
c o n d i t i o n s .  

G. C a r k n e r  - W e l l .  7  - L o t  21,  C o n c e s s i o n  V I I I ,  Township of 
Moun ta in  

M r .  G .  C a r k n e r  h a s  a d r i l l e d  w e l l  t h a t  s u p p l i e s  water f o r  h i s  
d o m e s t i c  n e e d s .  I t  is l o c a t e d  a p p r o x i m a t e l y  795 metres f r o m  
t h e  PW-6 w e l l .  M r .  C a r k n e r  d i d  n o t  r e p o r t  a n y  w a t e r  
q u a n t i t y  p r o b l e m s  d u r i n g  t h e  pumping t e s t  o f  PW-6. 

The  C a r k n e r  w e l l  w a s  m e a s u r e d  o n  J u l y  29,  A u g u s t  1 3 ,  A u g u s t  
27,  a n d  Sep t ember  3, 1985.  The water l e v e l  i n  t h e  w e l l  on  
t h e s e  d a t e s  w a s  f o u n d  t o  b e  a t  a d e p t h  of 6 .27 metres, 6 .22 
metres, 6.88 metres, a n d  6.36 metres r e s p e c t i v e l y .  The 
measu remen t s  d i d  n o t  lower w i t h  t i m e  i n d i c a t i n g  t h a t  some of 
t h e  measu remen t s  were p r o b a b l y  t a k e n  d u r i n g  a pumping c y c l e  
or a r e c o v e r y  c y c l e .  T h r e e  o f  t h e s e  measu remen t s  were 
a p p r o x i m a t e l y  t h e  same but t h e  measurement  t a k e n  o n  A u g u s t  
27,  1 9 8 5 ,  was a p p r o x i m a t e l y  0.6 metres lower t h a n  t h e  o t h e r  
t h r e e  measu remen t s .  Compar ing  t h e  measu remen t s  t a k e n  o n  J u l y  

. 29,  1 9 8 5  and  t h a t  o f  S e p t e m b e r  3, 1 9 8 5 ,  i t  is  f e l t  b y  t h e  
Groundwater  s t a f f  t h a t  t h e  pumping of Pw-6 w e l l  d i d  n o t  c a u s e  
i n t e r f e r e n c e  i n  t h e  C a r k n e r  w e l l .  

E. , J e n n i n g s  - W e l l ,  8 - L p t  21, C o n c e s s i o n  VII ,  .Township  of 
Mounta in  

~ h ' e  E. J e n n i n g s  w e l l  i s  a d u g  w e l l  and  i t  s u p p l i e s  water f o r  
a h o u s e  and a n u r s i n g  home. I t  is l o c a t e d  a p p r o x i m a t e l y  760 
metres f r o m  t h e  PW-6 w e l l .  T h e  water l e v e l  m e a s u r e m e n t s  were 
t a k e n  o n  J u l y  29, Augus t  1 3 ,  Augus t  27 a n d  S e p t e m b e r  3, 1985.  
The water l e v e l  t a k e n  o n  t h e s e  d a t e s  was f o u n d  t o  b e  a t  a 
d e p t h  o f  6.57 metres, 6 .08 metres, 5.19 metres, a n d  5 .43 
metres, r e s p e c t i v e l y .  The  measu remen t s  p r o b a b l y  were t a k e n  
d u r i n g  a pumping c y c l e  or r e c o v e r y  c y c l e .  M r s .  J e n n i n g s  d i d  
n o t  c o m p l a i n  o f  water s h o r t a g e s  d u r i n g  t h e  pumping of Pw-6. 
The water l e v e l  measu remen t s  g i v e  no  i n d i c a t i o n  t h a t  t h e  
pumping o f  t h e  PW-6 w e l l  c a u s e d  i n t e r f e r e n c e  t o  t h e  J e n n i n g s  
w e l l .  

L y a l l  H o l m e s  -. Well 9A - L o t  20, C o n c e s s i o n  V I I ,  -Township of 
Mounta in  

The  L y a l l  H o l m e s  h o u s e  and  b a r n  w e l l  is a d r i l l e d  w e l l .  M r .  
Holmes d i d  n o t  r e p o r t  a n y  w a t e r  s u p p l y  p r o b l e m s  d u r i n g  t h e  
pumping of Pw-6. The w e l l  i s  located a p p r o x i m a t e l y  1080  - 
metres t h e  PW-6 well. 



Water  l e v e l  measurements  were t a k e n  i n  t h e  w e l l  o n  J u l y  29, 
August  13 ,  August 27, and  September 3, 1985. The w a t e r  l e v e l  
o n  t h e s e  d a t e s  was found t o  be  a t  a  d e p t h  of  4.17 metres, 
5.32 metres, 5.58 metres, and 5.75 metres r e s p e c t i v e l y .  

The w a t e r  l e v e l  i n  t h e  w e l l  lowered g r a d u a l l y  d u r i n g  t h e  
pumping o f  t h e  PW-6 w e l l  f o r  a  t o t a l  o f  1.58 metres. A t  a  
s e p a r a t i o n  d i s t a n c e  o f  1080 metres, i t  i s  f e l t  by t h e  
Groundwater s t a f f  t h a t  t h e  pumping o f  t h e  PW-6 w e l l  d i d  n o t  
c a u s e  i n t e r f e r e n c e  t o  t h e  w e l l .  The l o w e r i n g  o f  t h e  w a t e r  
l e v e l  was p r o b a b l y  c a u s e d  by d r y  w e a t h e r  c o n d i t i o n s .  

L y a l l  Ho1me.s - ,Well 9B - Lot  20 , .  C q n c e g s i o n , V I ~ ,  Township of 
Mountain .. 

M r .  L y a l l  H o l m e s  h a s  a n  unused dug w e l l  o n  h i s  p r o p e r t y .  I t  
is  l o c a t e d  a p p r o x i m a t e l y  1080 metres f r o m  t h e  PW-6 w e l l .  The 
d r i l l e d  house and b a r n  w e l l  was c o n s t r u c t e d  t h r o u g h  t h e  
bot tom of t h e  dug w e l l .  The re  does  n o t  a p p e a r  t o  be a 
h y d r a u l i c  c o n n e c t i o n  between t h e  t w o  wells. The water l e v e l  
i n  t h e  w e l l  lowered  v e r y  s l i g h t l y  d u r i n g  t h e  pumping o f  t h e  
PW-6 w e l l .  

Water  l e v e l  measurements  were t a k e n  i n  t h e  w e l l  o n  J u l y  29, 
August  13 ,  August 27, and  September 3, 1985. The w a t e r  l e v e l  
o n  t h e s e  d a t e s  was found t o  be a t  a d e p t h  o f  4.17 metres, 
4.28 metres, 4.32 metres, and  4.38 metres r e s p e c t i v e l y .  The 
s l i g h t  l o w e r i n g  of t h e  water l e v e l  i n  t h e  w e l l  was p r o b a b l y  
c a u s e d  by d r y  w e a t h e r  c o n d i t i o n s  i n  t h e  a r e a .  

L.   eve re. - W e l l  10  - L o t  17,. Conce.ssion V I I I ,  Township of 
Mountain 

The L e v e r e  d r i l l e d  w e l l  s u p p l i e s  a  house  and an a u t o  repair  
shop.  I t  i s  l o c a t e d  a p p r o x i m a t e l y  1475 metres from t h e  PW-6 
w e l l .  M r .  Leve re  d i d  n o t  compla in  of w a t e r  q u a n t i t y  
problems d u r i n g  t h e  pumping o f  t h e  PW-6 w e l l .  

Water  l e v e l  measurements  were  t a k e n  o n  J u l y  29, August  1 3 ,  
August  27, and  September 3, 1985. The w a t e r  l e v e l  on t h e s e  
d a t e s  was found t o  be  a t  a  d e p t h  o f  3.30 metres, 4.33 metres, 
4.75 metres , and 4.89 metres r e s p e c t i v e l y .  The t o t a l  
l o w e r i n g  of t h e  water l e v e l  i n  t h e  L e v e r e  w e l l  was 1.59 
metres. The l o w e r i n g  o f  t h e  w a t e r  l e v e l  i n  t h i s  w e l l  l o c a t e d  
a l m o s t  one  and o n e - h a l f  k i l o m e t r e s  away f rom PW-6 w a s  
p r o b a b l y  c a u s e d  by d r y  w e a t h e r  c o n d i t i o n s .  I t  is  f e l t  by 
Groundwater  s t a f f  t h a t  pumping of t h e  PW-6 w e l l  d i d  n o t  
i n t e r f e r e  w i t h  t h e  L e v e r e  w e l l .  

J. LaFrance  - . W e l l  11 - L o t  23, Concess ion  V I I ,  Township of 
Mountain 

The J. LaFrance  w e l l  is  a dug  d o m e s t i c  w e l l .  I t  i s  l o c a t e d -  
about 2485 metres from t h e  PW-6 w e l l .  M r .  LaFrance d i d  not 
complain about water quantity problems during the extended 
pumping o f  t h e  PW-6 w e l l .  The water l e v e l  i n  t h e  w e l l  was 



measured o n  J u l y  29, August  1 3 ,  August 27 ,  and  September 3,  
1985. The w a t e r  l e v e l  on t h e s e  d a t e s  was found t o  be a t  a 
d e p t h  o f  2.57 metres, 3.13 metres, 3.36 metres, and 5.47 
metres r e s p e c t i v e l y .  

The w a t e r  l e v e l  lowered  by 2.90 metres d u r i n g  t h e  e x t e n d e d  
pumping tes t  c a r r i e d  o u t  on PW-6. The l o w e r i n g  o f  t h e  w a t e r  
l e v e l  i n  t h e  w e l l  was p r o b a b l y  caused  by d r y  w e a t h e r  
c o n d i t i o n s .  The pumping o f  t h e  PW-6 w e l l  d i d  n o t  i n t e r f e r e  
w i t h  t h e  LaFrance  w e l l .  

The K .  L a s t  d r i l l e d  w e l l  s u p p l i e s  w a t e r  f o r  a house  and ba rn .  
The w e l l  is l o c a t e d  a b o u t  2925 metres f r o m  Pw-6 w e l l .  M r .  
L a s t  d i d  n o t  r e p o r t  a n y  w a t e r  q u a n t i t y  p rob lems  d u r i n g  t h e  
pumping o f  t h e  PW-6 w e l l .  

The water l e v e l  i n  t h e  w e l l  w a s  measured o n  J u l y  29, August  
13 ,  August 27 and  September 3, 1985. The water l e v e l  on 
t h e s e  d a t e s  was  found t o  be a t  a depth of  4.87 metres, 5.32 
m e t r e s ,  .5.56 metres ,and 5.71 metres r e s p e c t i v e l y .  

The water l e v e l  lowered  g r a d u a l l y  o v e r  t h e  pumping p e r i o d  f o r  
a  t o t a l  l o w e r i n g  o f  0.84 metres. The l o w e r i n g  o f  t h e  w a t e r  
l e v e l  was p r o b a b l y  caused  by d r y  w e a t h e r  c o n d i t i o n s  i n  t h e  
a r e a .  The pumping o f  t h e  PW-6 w e l l  h a s  n o t  a f f e c t e d  t h e  
w a t e r  l e v e l  i n  t h e  L a s t  w e l l .  

I 

D. Rose - W e l l  1 3  - Lot  1 8 ,  Concess ion  VII,. Township of 
Mountain . L 

  he' D. Rose d r i l l e d  w e l l  s u p p l i e s  h i s  b a r n  and house  and  i s  
h e a v i l y  used .  Groundwater s t a f f  no ted  t h a t  t h e  pump r a n  
a l m o s t  c o n s t a n t l y .  

The w e l l  i s  l o c a t e d  a p p r o x i m a t e l y  1310 metres from t h e  PW-6 
well.. M r .  R o s e  d i d  n o t  compla in  a b o u t  water q u a n t i t y  
problems d u r i n g  t h e  e x t e n d e d  pumping tes t  o f  t h e  PW-6 w e l l .  

The w a t e r  l e v e l  i n  t h e  w e l l  w a s  measured o n  J u l y  29, August  
13 ,  August 27, and  September 3, 1985. The w a t e r  l e v e l  on 
t h e s e  d a t e s  was found t o  be a t  a d e p t h  of 26.35 metres, 20.35 
m e t r e s ,  16.34 metres, and  11.82 metres r e s p e c t i v e l y .  I t  is  
o b v i o u s  t h a t  t h e  measurements  w e r e  t a k e n  d u r i n g  a  pumping 
c y c l e  or d u r i n g  a r e c o v e r y  c y c l e .  The measurements  do n o t  
i n d i c a t e  t h a t  t h e  pumping of  t h e  PW-6 w e l l  i n t e r f e r e d  w i t h  
t h e  R o s e  w e l l .  

D. Wi l l i ams  - W e l l  14  - L o t  23 ,  Concess ion  VIII, Township _of 
Moudtain 

The  Wi l l i ams  w e l l  is used  t o  s u p p l y  w a t e r  f o r  a farm. The 
well is located . a b o u t  1905 metres from t h e  PW-6 w e l l .  M r .  
Wi l l i ams  d i d  n o t  compla in  o f  w a t e r  w e l l  q u a n t i t y  problems 
d u r i n g  t h e  e x t e n d e d  Pw-6 pumping t es t .  



Water l e v e l s  i n  t h e  w e l l  were measured  o n  J u l y  29 ,  August  1 3 ,  
August  27, and September 3, 1985. The w a t e r  l e v e l  on t h e s e  
d a t e s  was found t o  be a t  a  d e p t h  o f  4.27 metres, 4.84 metres, 
4.89 metres, and 4.97 metres r e s p e c t i v e l y .  

The water l e v e l  lowered  g r a d u a l l y  d u r i n g  t h e  test.  The t o t a l  
l o w e r i n g  o f  t h e  water l e v e l  was 0.70 metres. I t  i s  f e l t  t h e  
l o w e r i n g  o f  t h e  w a t e r  l e v e l  was p r o b a b l y  c a u s e d  by d r y  
wea the r  c o n d i t i o n s .  The pumping o f  t h e  PW-6 w e l l  h a s  n o t  
i n t e r f e r e d  w i t h  M r .  ~ i l l i a m s '  w e l l .  

The . B i g  "0" - '  W e l l  1 5  - Lot  24, Concesqion  V I I I ,  Township o< 
Mountain 

The B i g  "Ow w e l l  s u p p l i e s  t h e  n e e d s  o f  a commercial 
e n t e r p r i s e .  Not much water i s  used i n  t h e  o p e r a t i o n .  The 
w e l l  i s  l o c a t e d  a b o u t  2865 metres from t h e  PW-6 w e l l .  The 
B ig  "0" s t a f f  d i d  n o t  compla in  a b o u t  water q u a n t i t y  p rob lems  
d u r i n g  t h e  pumping o f  Pw-6. 

Water  l e v e l  measurements  were t a k e n  i n  t h e  w e l l  o n  J u l y  29,  
August  13 ,  August 27, a n d  September 3, 1985. The w a t e r  l e v e l  
on  t h e s e  d a t e s  was found  t o  be a t  a d e p t h  o f  2.42 metres, 
2.60 metres, 2.45 metres, and 2.56 metres r e s p e c t i v e l y .  The 
w a t e r  l e v e l  i n  t h e . w e l l  lowered g r a d u a l l y  d u r i n g  t h e  pumping 
t es t ,  The t o t a l  l o w e r i n g  o f  t h e  water l e v e l  was 0.14 metres 
d u r i n g  t h e  pumping t es t .  The pumping of t h e  PW-6 w e l l  d i d  
n o t  i n t e r f e r e  w i t h  t h e  Big "01' w e l l .  

H. Vandenbroek - W e l l -  1 6  - L o t  1 7 ,  Concess ion  V I ,  xownsh,ip ~f 
Mountain 

The ~ a n d e n b r o e k  d r i l l e d  w e l l  is u s e d . t o  s u p p l y  water for  a 
farm. I t  is l o c a t e d  a b o u t  2410 metres from t h e  PW-6 w e l l .  
M r .  Vandenbroek d i d  n o t  complain a b o u t  w a t e r  q u a n t i t y  
problems d u r i n g  t h e  e x t e n d e d  pumping t e s t  o f  t h e  PW-6 w e l l .  
The water l e v e l  i n  t h e  w e l l  was measured o n  J u l y  29, Augus t  
'13, August 27 and  September 3, 1985. The w a t e r  l e v e l  on 
t h e s e  d a t e s  was found t o  be a t  a d e p t h  o f  6.96 metres, 7.43 
metres, 7.51 metres, and  7.54 metres r e s p e c t i v e l y .  

The t o t a l  l o w e r i n g  o f  t h e  w a t e r  l e v e l  i n  t h e  w e l l  d u r i n g  t h e  
pumping, t e s t  was 0.58 metres. The l o w e r i n g  o f  t h e  water 
l e v e l  i n  t h e  w e l l  i s  f e l t  t o  have been caused  by  d r y  w e a t h e r  
c o n d i t i o n s .  The pumping o f  PW-6 w e l l  h a s  n o t  i n t e r f e r e d  w i t h  
t h e  water l e v e l  i n  t h e  ~ a n d e n b r o e k  w e l l .  

A. ~ c ~ i n l e y  - Well  1 7  - Lot  20, Concess ion  V I I ,  Township of 
Mountain 

O r i g i n a l l y  t h e  McKinley w e l l  was n o t  i n c l u d e d  as o n e  of t h e  
w e l l s  t o  be m o n i t o r i n g  d u r i n g  t h e  PW-6 pumping test.  On 
August 13,  1985 M r .  A. ~ c ~ i n l e y  i n d i c a t e d  t h a t  h e  had 
e x p e r i e n c e d  w e l l  p roblems.  The pump i n t a k e  was lowered  by 
Mr. McKinley and no a d d i t i o n a l  w a t e r  w e l l  c o m p l a i n t s  were 
r e p o r t e d  t o  M i n i s t r y  p e r s o n n e l .  The well is l o c a t e d  
a p p r o x i m a t e l y  1065  metres from t h e  PW-6 w e l l .  



The w a t e r  l e v e l  i n  t h e  w e l l  was measured o n  August  1 3 ,  August  
27 and  September  3, 1985. The w a t e r  l e v e l  i n  t h e  w e l l  on 
t h e s e  d a t e s  was found t o  be a t  a d e p t h  o f  13.65 metres, 16 .30  
metres, and  16.43 .metres. r e s p e c t i v e l y .  

The w a t e r  l e v e l  a p p e a r s  t o  have  lowered  a g r e a t  d e a l  o v e r  t h e  
p e r i o d  t h a t  t h e  w e l l  was measured.  The t o t a l  l o w e r i n g  o f  t h e  
w a t e r  l e v e l  was 2.78 metres. I t  is  b e l i e v e d  t h a t  t h e s e  
measurements  were t a k e n  w h i l e  t h e  w e l l  was b e i n g  pumped or 
t h e  w e l l  was i n  a r e c o v e r y  c y c l e .  I t  is t h e  o p i n i o n  o f  t h e  
Groundwater  U n i t  t h a t  t h e  l o w e r i n g  o f  t h e  w a t e r  l e v e l  i n  t h i s  
w e l l  was n o t  caused  by t h e  pumping o f  t h e  PW-6 w e l l .  

T e s t  W e l l  No. 1 ..-, L o t  1 9 ,  C ~ g c e ~ s s i o n  VI,, Township o f  
Mountain 

T e s t  w e l l  N o .  1 is located a b o u t  1570 metres from PW-6 .  A 
w a t e r  l e v e l ' r e c o r d e r  w a s  i n s t a l l e d  i n  t h e  w e l l  d u r i n g  t h e  
w i n t e r  o f  1985.  

Measurements  were t a k e n  f rom t h e  r e c o r d e r  c h a r t s  for  J u l y  29 ,  
~ u g u s t  13 ,  August  27, September  3, September  6, September  11 
and September  1 6 ,  1985. The  w a t e r  l e v e l  i n  t h e  w e l l  o n  t h e s e  
d a t e s  was, a t  a d e p t h  o f  3.10 metres, 3.41 metres, 3.79 
metres, .3 .92 metres, 3.95 metres. 4.00 metres and 4.03 metres 
r e s p e c t i v e l y .  

The t o t a l  l o w e r i n g  of t h e  water l e v e l  i n  t h e  w e l l  be tween  
J u l y  29 and  September  3, 1985 was 0.82 metres. The l o w e r i n g  
o f  t h e  w a t e r  l e v e l  i n  t h e  w e l l  between J u l y  29, 1 9 8 5  and 
September  6,  1985 w a s  0.85 metres. 

The September  11, 1 9 8 5  measurement  a t  4.00 metres w a s  0.05 
metres lower t h a n  t h e  September  6, 1985 measurement .  The 
September  1 6 ,  1985  measurement  a t  4.03 metres - f o u r  d a y s  
a f t e r  t h e  pumping ra te  o f  t h e  PW-6 w e l l  was r e d u c e d  f rom 1 0 . 1  
L/s t o  6.1 L/s  - was 0 .03  metres lower t h a n  t h e  September  11, 
1985 measurements .  

No rise i n  t h e  water l e v e l  i n  T e s t  W e l l  N o .  1 was n o t e d  as  a  
r e s u l t  o f  t h e  d e c r e a s i n g  o f  t h e  pumping r a t e  o f  t h e  Pw-6 
w e l l .  T h e r e  was no  i n d i c a t i o n  o n  t h e  c h a r t s  t h a t  t h e  water 
l e v e l  i n  t h e  w e l l  rose a f t e r  t h e  pumping r a t e s  i n  t h e  PW-6 
w e l l  was r e d u c e d  t o  6.1 L/s o n  September  1 2 ,  1985. I t  i s  
c o n s i d e r e d  t h a t  t h e  pumping of PW-6 d i d  n o t  a f f e c t  t h e  w a t e r  
l e v e l s  i n  T e s t  W e l l  N o .  1. 

T e s t  W e l l  N o .  3 -. L o t  22 ,  ~ o n c e s s i o p  . V I I I ,  Township o f  
- - 

Mountain 

T e s t  w e l l  N o .  3 i s  l o c a t e d  a p p r o x i m a t e l y  1 2 0 5  metres f rom t h e  
PW-6 w e l l .  A water level r e c o r d e r  had been i n s t a l l e d  i n  t h e  
w e l l  d u r i n g  t h e  w i n t e r  of 1985.  Water  l e v e l  measurements  - 
were t a k e n  from t h e  w a t e r  l e v e l  r e c o r d e r  c h a r t  f o r  J u l y  29,  
August 13, August  27,  September  3, September  6,  September  11 
and September  16 ,  1985. The water l e v e l s  were found t o  be a t  
d e p t h  o f  3.85 metres, 4.36 metres, 4.70 metres, 4.79 metres, 
4.84 metres, 4.91 metres, and  4.94 metres r e s p e c t i v e l y .  



The t o t a l  l o w e r i n g  o f  t h e  w a t e r  l e v e l  i n  t h e  w e l l  between 
J u l y  29 and  September  3, 1985 was 0.94 metres. The l o w e r i n g  
o f  t h e  w a t e r  l e v e l  i n  t h e  w e l l  between J u l y  29 and  September  
6, 1985 was 0.99 metres. 

The w a t e r  l e v e l  l owered  from 4.84 metres t o  4 .91  metres (0 .07  
metres) between September  6 a n d  September  11, 1985. The 
w a t e r  l e v e l  l owered  from 4 .91  metres t o  4.94 metres (0 .03  
metres) be tween September  11 t o  September  16 ,  1985. T h e r e  
was no  i n d i c a t i o n  o n  t h e  c h a r t s  t h a t  t h e  water l e v e l  rose i n  
t h e  w e l l  a f t e r  t h e  pumping r a t e  o f  PW-6 was r e d u c e d  t o  6 . 1  
L/s o n  September  1 2 ,  1985. I t  i s  f e l t  t h e  pumping o f  t h e  
PW-6 w e l l  d i d  n o t  a f f e c t  t h e  water l e v e l  i n  Test W e l l  N o .  
3. 

Water Well Q u a l i t y  

Water s a m p l e s  were t a k e n  f rom t h e  PW-6 w e l l  and 1 7  n e a r b y  
d o m e s t i c  and  f a rm w e l l s  and a n a l y s e d  f o r  1 8  c h e m i c a l  
p a r a m e t e r s .  The w e l l s  were sampled  b e f o r e  t h e  b e g i n n i n g  o f  
t h e  t e s t  on J u l y  29, 1985,  d u r i n g  t h e  t e s t  on Augus t  13 ,  
1985,  and n e a r  t h e  end  o f  t h e  test  o n  August  27,  1985.  

One d o m e s t i c  w e l l  was sampled  o n  J u l y  29 and  Augus t  1 3 ,  1985.  
One w e l l  was sampled  on  J u l y  29 and  August  27, 1985,  Two 
w e l l s  were sampled  o n  August  27, 1985. 

Most o f  t h e  w e l l s  sampled c o n t a i n e d  p o t a b l e  g r o u n d w a t e r ,  A 
few c o n t a i n e d  c h e m i c a l  p a r a m e t e r s  t h a t  w e r e  above  O n t a r i o  
D r i n k i n g  Water  C r i t e r i a .  The q u a l i t y  of none  o f  t h e  d o m e s t i c  
and  fa rm w e l l s  d e t e r i o r a t e d  a s  a r e s u l t  o f  pumping of t h e  
PW-6 w e l l .  

A s h o r t  d i s c u s s i o n  o n  t h e  w a t e r  q u a l i t y  o f  e a c h  w e l l  f o l l o w s .  
' A  t a b l e  i s  a t t a c h e d  t h a t  lists t h e  c h e m i c a l  a n a l y s e s  c a r r i e d  
o u t  on  e a c h  w e l l .  

PW-6 W i n c h e s t e r  W e l l  

The w e l l  w a t e r  f rom PW-6 was sampled  o n  J u l y  29, August  1 3 ,  
and Augus t  27, 1985. The o v e r a l l  c h e m i c a l  water q u a l i t y  o f  
t h e  w e l l  water is e x c e l l e n t .  

The c o n d u c t i v i t y  o f  
700 umhos o v e r  t h e  4 
w e l l  was r u n n i n g  a t  

t h e  water i n c r e a s e d  from 600 umhos/cm t o  
5-day e x t e n d e d  pumping t e s t  w h i l e  t h e  
t h e  maximum pumping ra te  o f  9.5 L / s  t o  

10.5 L/s. The c h l o r i d e  c o n c e n t r a t i o n s  i n c r e a s e d  f rom 1 5  mg/l  
t o  23  mg/l. The s u l p h a t e  c o n c e n t r a t i o n  i n c r e a s e d  from 85 
mg/l  to  90 mg/l. The c o n c e n t r a t i o n  of  t h e  o t h e r  c h e m i c a l  
p a r a m e t e r s  remained  f a i r l y  s t a b l e  d u r i n g  t h e  pumping t e s t .  

H. H o l m e s  Well - 1 A  

The  H. Holmes b a r n  w e l l  water was sampled o n  J u l y  29, Augus t  
1 3 ,  and  Augus t  27, 1985. I t  c o n t a i n e d  e l e v a t e d  
c o n c e n t r a t i o n s  of a number o f  c h e m i c a l  p a r a m e t e r s  i n  t h e  



s a m p l e  t a k e n  on  J u l y  29,  1985.  The BODS c o n c e n t r a t i o n  w a s  
f a i r l y  h i g h  a t  3.4 mg/ l .  The i r o n  c o n c e n t r a t i o n  was a l so  
h i g h  a t  1 . 4 5  mg/l .  The  t u r b i d i t y  and  c o l o u r  were a t  9.3 
Fo rmaz in  T u r b i d i t y  U n i t s  and 48 T rue  C o l o u r  U n i t s .  The water 
c o n t a i n e d  e l e v a t e d  ammonia c o n c e n t r a t i o n s  a t  0 .20  mg/l .  The  
p o t a s s i u m  c o n c e n t r a t i o n  was e l e v a t e d  a t  1 2  mg/ l .  

On Augus t  27 ,  t h e  BODs c o n c e n t r a t i o n  a g a i n  was 3.4 mg/l .  The 
i r o n  had  i n c r e a s e d  s i g n i f i c a n t l y  t o  7.0 mg/l .  The t u r b i d i t y  
i n c r e a s e d  t o  28 FTU. The ammonia c o n c e n t r a t i o n  i n c r e a s e d  t o  
0 .5  mg/ l .  The n i t r a t e  i n c r e a s e d  t o  1 . 7  mg/ l .  The p o t a s s i u m  
c o n c e n t r a t i o n  d e c r e a s e d  t o  8.5  mg/l .  

The  w e l l  i s  l o c a t e d  i n  t h e  H o l m e s  b a r n .  O u t s i d e  t h e  b a r n  is 
a l o a f i n g  area f o r  h o r s e s .  I t  is n o t  s u r p r i s i n g  t h a t  t h e  
w e l l  water c o n t a i n e d  h i g h  c o n c e n t r a t i o n s  of BODs, i r o n ,  
t u r b i d i t y ,  c o l o u r ,  a n d  ammonia. The q u a l i t y  o f  t h e  w e l l  
water w a s  poor pr ior  t o  J u l y  29,  1985 .  I t  c o n t i n u e d  t o  be 
poor d u r i n g  t h e  PW-6 l o n g  term pumping t es t .  

The  w e l l  was r e p l a c e d  w i t h  a new w e l l  o n  O c t o b e r  5, 1 9 8 5  
b e c a u s e  water w e l l  q u a n t i t y  i n t e r f e r e n c e  was c a u s e d  by t h e  
pumping o f  t h e  PW-6 w e l l .  The  new w e l l  was s a m p l e d  o n  
November 27, 1985. The i r o n  c o n c e n t r a t i o n  was f o u n d  t o  b e  
0 .55 mg/l and  t h e  c h l o r i d e  c o n c e n t r a t i o n  w a s  f o u n d  t o  b e  265  
mg/l .  The p o t a s s i u m  c o n c e n t r a t i o n  was e l e v a t e d  a t  20 mg/ l .  

L e s t e r  Holmes W e l l  - 4A 

The  L e s t e r  H o l m e s  h o u s e  w e l l  w a t e r  was s a m p l e d  o n  J u l y  29 ,  
A u g u s t  1 3  a n d  Augus t  27, 1985. On J u l y  29, 1985  t h e  n i t r a t e s  
and p o t a s s i u m  were e l e v a t e d  a t  1 5 . 8  mg/L and 1 4  mg/l .  When 
t h e  water was sampled  o n  $ u g u s t  27,  1985 ,  t h e  n i t r a t e  a n d  
p o t a s s i u m  c o n c e n t r a t i o n s  had  d e c r e a s e d  t o  4.4 mg/l  and  6 .5  
mg/ l  r e s p e c t i v e l y .  I t  i s  i n t e r e s t i n g  t o  n o t e  t h a t  t h e  
c h l o r i d e  c o n c e n t r a t i o n  d e c r e a s e d  f rom 6 3  mg/l  i n  t h e  J u l y  29 ,  
1985  s a m p l e  t o  34 mg/ l  on  t h e  Augus t  27,  1985  s a m p l e .  

I t  is e v i d e n t  t h a t  pumping o f  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  
q u a l i t y ,  o f '  water i n  t h e  L e s t e r  H o l m e s  w e l l .  

C. ' H o w s e  W e l l  - 3A 

The  C. H o w s e  h o u s e  and  b a r n  w e l l  water was sampled  o n  J u l y  
29 ,  Augus t  1 3  a n d  Augus t  27, 1985. The c h e m i c a l  q u a l i t y  o f  
t h e  w e l l  water o n  J u l y  29,  1 9 8 5  w a s  e x c e l l e n t .  The  o n l y  
e l e v a t e d  p a r a m e t e r  was p o t a s s i u m  a t  1 6  mg/ l .  The 
c o n c e n t r a t i o n  o f  t h e  c h e m i c a l  p a r a m e t e r s  r e m a i n e d  f a i r l y  
s t a b l e  d u r i n g  t h e  e n t i r e  pumping o f  t h e  PW-6 w e l l .  I n  all 
t h r e e  s a m p l e s  t h e  c h l o r i d e  c o n c e n t r a t i o n  w a s  f o u n d  t o  be 2 8  
mg/l .  I t  i s  e v i d e n t  t h a t  t h e  pumping of t h e  PW-6 w e l l  d i d  
n o t  a f f e c t  t h e  q u a l i t y  o f  t h e  H o w s e  h o u s e  and  b a r n  w e l l  
water. 

. 



,I,. L e v e r e  W e l l  = . l o  

The  L. L e v e r e  w e l l  w a s  s amp led  o n  J u l y  29 ,  Augus t  1 3 ,  a n d  
Augus t  27, 1985. The water on J u l y  29, 1985  w a s  f o u n d  t o  
c o n t a i n  e l e v a t e d  c o n c e n t r a t i o n s  o f  i r o n  a t  3.6 mg / l ,  
t u r b i d i t y  a t  34 FTU, c o l o u r  a t  1 3  TCU, c h l o r i d e s  a t  323 mg/ l ,  
ammonia a t  0.40 mg/ l ,  sod ium a t  1 2 8  mg/l  and p o t a s s i u m  a t  1 6  
mg/l .  The c o n d u c t i v i t y  w a s  1750 umhos/cm. When t h e  w e l l  w a s  
s amp led  o n  Augus t  27 ,  1 9 8 5  t h e  i r o n  c o n c e n t r a t i o n  d e c r e a s e d  
t o  0.25 mg/ l ,  t h e  t u r b i d i t y  i n c r e a s e d  t o  37 FTU and  t h e  
c o l o u r  had  i n c r e a s e d  t o  76 TCU. The c h l o r i d e  c o n c e n t r a t i o n  
h a d  l o w e r e d  s l i g h t l y  t o  303 mg/ l .  The ammonia c o n c e n t r a t i o n  
had  r e m a i n e d  v i r t u a l l y  t h e  same. The  sod ium c o n c e n t r a t i o n  
had i n c r e a s e d  t o  180 mg/l .  The p o t a s s i u m  c o n c e n t r a t i o n  had 
d e c r e a s e d  t o  1 4  mg/ l .  

The  water i n  t h e  w e l l  had  a number o f  p a r a m e t e r s  w i t h  
e l e v a t e d  c o n c e n t r a t i o n s  b e f o r e  t h e  pumping of t h e  TW-6 w e l l  
b egan  o n  J u l y  29,  1985 .  I n  s u b s e q u e n t  s a m p l i n g s ,  t h e  
c o n c e n t r a t i o n s  o f  some p a r a m e t e r s  i n c r e a s e d  and  some 
d e c r e a s e d .  I t  i s  e v i d e n t  t h a t  t h e  pumping o f  t h e  TW-6 w e l l  
d i d  n o t  a f f e c t  t h e  q u a l i t y  o f  t h e  L e v e r e  w e l l  water. 

J. S p r u i t  W e l l .  - 2B 

The  J. S p r u i t  h o u s e  and b a r n  w e l l  was sampled  o n  J u l y  29,  
Augus t  13 ,  a n d  Augus t  27, 1985. The s a m p l e s  t a k e n  o n  J u l y  29 
a n d  Augus t  1 3 ,  1 9 8 5  were t r e a t e d  water samples. The  Augus t  
27,  1985 s a m p l e  w a s  u n t r e a t e d .  T h e r e  i s  a w a t e r  s o f t e n e r  
i n s t a l l e d  i n  t h e  s y s t e m .  

The c h e m i c a l  q u a l i t y  o f  t h e  water o n  J u l y  29 ,  1 9 8 5  w a s  good 
w i t h  t h e  e x c e p t i o n  t h a t  t h e  c o n d u c t i v i t y  w a s  h i g h  a t  1310  
umhos/cm and  t h e  i r o n  c o n c e n t r a t i o n  was e l e v a t e d  a t  0 .95  
mg/l .  The p o t a s s i u m  c o n c e n t r a t i o n  was a lso e l e v a t e d  a t  1 2  
mg/l .  

The  Augus t  1 3 ,  1 9 8 5  sample c o n t a i n e d  a n  i r o n  c o n c e n t r a t i o n  of 
0 .25 mg/ l  and  a p o t a s s i u m  c o n c e n t r a t i o n  o f  1 0  mg/ l .  

Because  o f  t h e  p r e s e n c e  o f  a s o f t e n e r  o n  t h e  s y s t e m ,  sod ium 
was found  t o  b e  a t  c o n c e n t r a t i o n s  o f  217 a n d  313 mg/ l  i n  t h e  
J u l y  29 ,  and  Augus t  1 3 ,  1 9 8 5  samples. The h a r d n e s s  
c o n c e n t r a t i o n  was r e d u c e d  t o  3  mg/ l  and  less t h a n  1 mg/l  on  
t h e  J u l y  29 a n d  Augus t  1 3 ,  1 9 8 5  samples. 

On Augus t  27,  1 9 8 5 ,  r a w  water w e l l  s a m p l e s  were t a k e n  f rom 
t h e  S p r u i t  well. The h a r d n e s s  w a s  f ound  t o  b e  515 mg/ l .  The 
i r o n  c o n c e n t r a t i o n  had  d e c r e a s e d  t o  0.20 mg/l .  The ammonia 
c o n c e n t r a t i o n  had  i n c r e a s e d  t o  1 .4  mg/ l  and t h e  sod ium 
c o n c e n t r a t i o n  was 22  mg/l. The  p o t a s s i u m  c o n c e n t r a t i o n  had  
i n c r e a s e d  t o  50 mg/ l  i n d i c a t i n g  t h a t  t h e  s o f t e n e r  had  been  
t a k i n g  p o t a s s i u m  o u t  o f  t h e  w e l l  Q a t e r .  The a n a l y t i c a l  
r e s u l t s  of t h e  s a m p l e s  t a k e n  from the S p r u i t  well water show 
t h a t  t h e  pumping of t h e  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  q u a l i t y  
o f  t h e  S p r u i t  w e l l  water. 



L y a l l  H o l m e s  W e . 1 1  - 9A 

Wate r  f rom t h e  L y a l l  H o l m e s  h o u s e  and b a r n  w e l l  was s a m p l e d  
on  J u l y  29, Augus t  1 3 ,  a n d  Augus t  27,  1985. 

The a n a l y s i s  of  t h e  w e l l  s a m p l e  t a k e n  o n  J u l y  29,  1 9 8 5  
i n d i c a t e d  t h a t  t h e  water had  e l e v a t e d  c o n c e n t r a t i o n s  o f  
n i t r a t e  a t  1 4  mg/ l  and p o t a s s i u m  a t  2 3  mg/l .  

The a n a l y s i s  o f  t h e  s a m p l e  t a k e n  f rom t h e  w e l l  o n  Augus t  1 3 ,  
1 9 8 5  i n d i c a t e d  t h a t  t h e  water w a s  almost i d e n t i c a l  t o  t h e  
q u a l i t y  o f  t h e  water s a m p l e d  o n  J u l y  29,  1985 .  

The  Augus t  27 ,  1 9 8 5  s a m p l e  r e s u l t s  i n d i c a t e d  t h a t  t h e  n i t r a t e  
c o n c e n t r a t i o n  had  d e c r e a s e d  t o  0.71 mg/ l  and  t h e  p o t a s s i u m  
c o n c e n t r a t i o n  h a d  d e c r e a s e d  t o  1 4  mg/l.  I t  is a p p a r e n t  t h a t  
t h e  pumping of t h e  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  q u a l i t y  o f  
water i n  t h e  S p r u i t  w e l l .  

K .  L a s t  W e l l . -  1 2  

The  K. L a s t  w e l l  w a s  s amp led  o n  J u l y  29,  Augus t  1 3 ,  a n d  
A u g u s t  27, 1985.  

The  s a m p l e  t a k e n  o n  J u l y  29 ,  1 9 8 5  i n d i c a t e d  t h a t  t h e  q u a l i t y  
of t h e  water i n  t h e  L a s t  w e l l  w a s  good.  None of t h e  c h e m i c a l  
p a r a m e t e r s  e x c e e d e d  t h e  O n t a r i o  D r i n k i n g  Water C r i t e r i a .  The  
water had a s l i g h t l y  e l e v a t e d  c o n c e n t r a t i o n  o f  2 .8  mg/ l  of 
n i t r a t e  a n d  i t  c o n t a i n e d  a n  e l e v a t e d  c o n c e n t r a t i o n  o f  
p o t a s s i u m  a t  1 2  mg/L. 

The water sample t a k e n  from t h e  w e l l  o n  Augus t  1 3 ,  1 9 8 5  
i n d i c a t e d  t h a t  t h e  c o n c e n t r a t i o n  o f  many of t h e  p a r a m e t e r s  i n  
t h e  L a s t  w e l l  h a d  d e c r e a s e d .  However, n i t r a t e  c o n c e n t r a t i o n s  
i n c r e a s e d  t o  4.8 mg/ l  and  t h e  p o t a s s i u m  c o n c e n t r a t i o n  
i n c r e a s e d  t o  1 7  mg/l .  

The  w a t e r  s a m p l e  t a k e n  f rom t h e  L a s t  w e l l  o n  Augus t  27 ,  1 9 8 5  
i n d i c a t e d  t h a t  t h e  c o n c e n t r a t i o n s  o f  many o f  t h e  c h e m i c a l  
p a r a m e t e r s  i n  t h e  w e l l  w a t e r  had d e c r e a s e d .  The n i t r a t e  
c o n c e n t r a t i o n  d e c r e a s e d  t o  1.2  mg/ l  and  t h e  p o t a s s i u m  
c o n c e n t r a t i o n  had  d e c r e a s e d  t o  8.8 mg/l .  I t  is a p p a r e n t  t h a t  
t h e  pumping o f  t h e  Pw-6 w e l l  d i d  n o t  a f f e c t  . t h e  q u a l i t y  o f  
t h e  w a t e r  i n  t h e  L a s t  w e l l .  

The D. R o s e  w e l l  w a s  s amp led  o n  J u l y  29 ,  Augus t  1 3 ,  a n d  
A u g u s t  27, 1985.  

The q u a l i t y  of t h e  w e l l  w a t e r  r ema ined  v i r t u a l l y  unchanged 
d u r i n g  t h e  e n t i r e  s a m p l i n g  p e r i o d .  The o n l y  c h e m i c a l  
p a r a m e t e r  t h a t  was e l e v a t e d  w a s  p o t a s s i u m  a t  1 7  mg/l.  I t  i s  
o b v i o u s  t h a t  t h e  q u a l i t y  o f  t h e  water i n  t h e  Rose  w e l l  w a s  
n o t  a f f e c t e d  by t h e  pumping of the PW-6 w e l l .  



D. W i l l i a m s  Well,,-, 1 4  

The D .  W i l l i a m s  w e l l  was sampled  o n  J u l y  29,  Augus t  1 3  and  
Augus t  27, 1985. 

The w a t e r  s a m p l e  t a k e n  o n  J u l y  29, 1 9 8 5  had v e r y  s l i g h t l y  
e l e v a t e d  c o n c e n t r a t i o n s  o f  i r o n  a t  0.25 mg/L, t u r b i d i t y  a t  
1 .2  FTU, c o l o u r  a t  9  TCU and ammonia a t  0.34 mg/l. The 
p o t a s s i u m  c o n c e n t r a t i o n  was e l e v a t e d  a t  11 mg/l .  

I n  t h e  Augus t  1 3 ,  1 9 8 5  sample ,  t h e  c o n c e n t r a t i o n s  o f  many o f  
t h e  c h e m i c a l  p a r a m e t e r s  d e c r e a s e d  i n c l u d i n g  t h a t  o f  i r o n  a t  
0 .05  mg/ l ,  t u r b i d i t y  a t  0.6 FTU, c o l o u r  a t  7  TCU, and  ammonia 
a t  0 .31  mg/l. The p o t a s s i u m  c o n c e n t r a t i o n  d e c r e a s e d  t o  1 0  
mg/l  

I n  t h e  Augus t  27,  1 9 8 5  s a m p l e  t h e  c o n c e n t r a t i o n  o f  many o f  
t h e  c h e m i c a l  p a r a m e t e r s  d e c r e a s e d .  However t h e  i r o n  

. c o n c e n t r a t i o n  i n c r e a s e d  s l i g h t l y  t o  0.10 mg/l t h e  t u r b i d i t y  
i n c r e a s e d  t o  0.65 FTU, t h e  c o l o u r  d e c r e a s e d  t o  3 TCU and  
ammonia d e c r e a s e d  t o  0.27 mg/l. The p o t a s s i u m  c o n c e n t r a t i o n  
r e m a i n e d  t h e  same a t  1 0  mg/l .  

The pumping of t h e  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  q u a l i t y  of 
t h e  w a t e r  i n  t h e  D. Williams w e l l .  

The Big .  "0" W e J l .  - 1 5  

The w e l l  water a t  t h e  B i g  "0" i n d u s t r i a l  s i t e  w a s  s ampled  o n  
J u l y  29, Augus t  13 ,  a n d  Augus t  27, 1985. 

I n  t h e  J u l y  29, 1 9 8 5  s a m p l e ,  t h e  COD, t u r b i d i t y ,  a n d  ammonia 
c o n c e n t r a t i o n s  were e l e v a t e d  a t  5 8  mg/l ,  210 FTU, 1.0 mg/L 
r e s p e c t i v e l y .  

I n  c o n v e r s a t i o n  w i t h  M i n i s t r y  L a b o r a t o r y  s t a f f ,  t h e  r e p o r t e d  
c o n c e n t r a t i o n  of i r o n  a t  less t h a n  0.01 mg/L must  have  been  
i n c o r r e c t .  I t  was i n d i c a t e d  t h a t  t h e  c o n c e n t r a t i o n  of i r o n  
i n  t h e  s a m p l e  m u s t  have been v e r y  h i g h .  The a n a l y s i s  f o r  
c o l o u r  a t  210 FTU i n d i c a t e s  t h a t  t h e r e  was i n t e r f e r e n c e  
c a u s e d  t o  t h e  t e s t i n g  equ ipmen t .  

I n  t h e  Augus t  1 3 ,  1 9 8 5  s a m p l e s ,  t h e  c o n c e n t r a t i o n  o f  COD was 
82 mg/L, t h e  t u r b i d i t y  was a t  210 FTU, a n d  ammonia was a t  0 .7  
mg/l. These  a n a l y s e s  showed t h a t  t h e  c o n c e n t r a t i o n  of t h e  
c h e m i c a l '  p a r a m e t e r s  had remained  a b o u t  t h e  same a s  t h o s e  
f o u n d  i n  t h e  J u l y  29 ,  1 9 8 5  sample .  The i r o n  c o n c e n t r a t i o n  
was r e p o r t e d  a t  20 mg/l  and c o l o u r  was r e p o r t e d  t o  b e  g r e a t e r  
t h a n  100  TCU. 

I n  t h e  August  27 ,  1 9 8 5  sample ,  t h e  c o n c e n t r a t i o n  o f  COD a t  82  
mg/l, t u r b i d i t y  a t  240 FTU, ammonia a t  0.7 mq/ l ,  i r o n  a t  0.24 
mg/l  and c o l o u r  a t  g r e a t e r  t h a n  100  TCU a g a i n  showed t h e  - 
q u a l i t y  o f  water i n  t h e  w e l l  had r ema ined  e s s e n t i a l l y  t h e  
same a s  t h a t  n o t e d  i n  t h e  p r e v i o u s  s amples .  The pumping of  
t h e  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  w a t e r  q u a l i t y  i n  t h e  Big  
w e l l .  



G,. C a r k n e r ,  W e l l  - 7  

The G .  C a r k n e r  w e l l  water w a s  s amp led  o n  J u l y  29,  Augus t  1 3  
and  Augus t  27, 1985.  The water a n a l y s e s  o f  t h e  w e l l  s a m p l e s  
t a k e n  o n  J u l y  29 ,  1 9 8 5  showed t h a t  t h e  c o n c e n t r a t i o n  o f  i r o n  
w a s  e l e v a t e d  a t  1 .92 mg/ l .  S u b s e q u e n t  s a m p l i n g  o f  t h e  
C a r k n e r  w e l l  water o n  Augus t  1 3  a n d  Augus t  27 ,  1 9 8 5  i n d i c a t e d  
t h e  q u a l i t y  o f  t h e  w e l l  water w a s  e s s e n t i a l l y  t h e  same as i t  
w a s  o n  J u l y  29,  1 9 8 5  w i t h  t h e  e x c e p t i o n  t h a t  t h e  
c o n c e n t r a t i o n  o f  i r o n  d e c r e a s e d  m a r k e d l y  t o  0.10 mg/ l  i n  t h e  
Augus t  1 3 ,  1 9 8 5  s a m p l e  a n d  t o  less t h a n  0 .05  mg/l  i n  t h e  
Augus t  27, 1985  s a m p l e .  The pumping o f  t h e  PW-6 w e l l  d i d  n o t  
a f f e c t  t h e  q u a l i t y  of  water i n  t h e  C a r k n e r  w e l l .  

E. J e n n i n q s  W e l l  - 8 ,  

The w a t e r  f rom t h e  J e n n i n g s  w e l l  was sampled  o n  J u l y  29 ,  
A u g u s t  1 3 ,  a n d  A u g u s t  27, 1985. The c o n c e n t r a t i o n  o f  
c h e m i c a l  p a r a m e t e r s  t e s t e d  i n  t h e  w e l l  water r e m a i n e d  
e s s e n t i a l l y  t h e  same f o r  e a c h  s a m p l i n g  d a t e .  T h e r e f o r e  it is 
e v i d e n t  t h a t  t h e  pumping of t h e  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  
q u a l i t y  of water i n  t h e  ~ e n n i n g s  w e l l .  

H. V a n d e n b r ~ e k  W e l l  - -16 

The  H. Vandenbroek  farm w e l l  w a s  s amp led  o n  J u l y  29 ,  A u g u s t  
1 3 ,  a n d  on Augus t  27,  1985. The n i t r a t e  and  p o t a s s i u m  
c o n c e n t r a t i o n s  were e l e v a t e d  a t  6 .5  and 1 5  mg/ l  r e s p e c t i v e l y  
i n  t h e  J u l y  29, 1985  s a m p l e .  The c o n c e n t r a t i o n  o f  c h e m i c a l  
p a r a m e t e r s  w a s  v i r t u a l l y  t h e  same i n  t h e  Augus t  1 3  a n d  Augus t  
27, 1985  s a m p l e s .  I t  is e v i d e n t  t h a t  t h e  pumping o f  t h e  Pw-6 
w e l l  d i d  n o t  a f f e c t  t h e  q u a l i t y  o f  t h e  Vandenbroek  w e l l  
water. 

The  J. L a F r a n c e  w e l l  water was s a m p l e d  o n  J u l y  29  a n d  A u g u s t  
13 ,  1985. The c o n c e n t r a t i o n  o f  t h e  v a r i o u s  c h e m i c a l  
p a r a m e t e r s  w a s  v i r t u a l l y  t h e  same o n  b o t h  s a m p l i n g  d a t e s .  I t  
i s  e v i d e n t  t h a t  t h e  L a F r a n c e  h a s  a s o f t e n e r  i n s t a l l e d  i n  t h e  
water p r e s s u r e  s y s t e m  s i n c e  t h e  c o n c e n t r a t i o n  o f  p a r a m e t e r s  
t h a t  c a u s e  h a r d n e s s  i n  water was v e r y  l o w  and  t h e  
c o n c e n t r a t i o n  o f  s o d i u m  f o u n d  i n  t h e  w a t e r  was v e r y  h i g h .  
The pumping o f  t h e  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  q u a l i t y  of 
water i n  t h e  L a F r a n c e  w e l l .  

J. VanGrunsen W e l l  - 6 A  

The  VanGrunsen w e l l  w a s  s a m p l e d  o n  J u l y  29  and  Augus t  2 7 ,  
1985 .    he s a m p l e  t a k e n  o n  J u l y  29, 1985 showed t h a t  t h e  w e l l  
water had an  e l e v a t e d  c o n d u c t i v i t y  r e a d i n g  a t  1490  umhos/cm, 
i r o n  a t  1 .02 mg / l ,  t u r b i d i t y  a t  22 FTU, c o l o u r  a t  54 TCU, 
c h l o r i d e  a t  1 1 8  mg/ l ,  s u l p h a t e  a t  1 3 0  mg/l ,  ammonia a t  4 .3  - 
mg/ l ,  and  potassium a t  4 5  mg/l .  



On August  27 ,  t h e  c o n d u c t i v i t y  a l t h o u g h  s t i l l  h i g h ,  had 
d e c r e a s e d  t o  1330 umhos/cm. The i r o n  c o n c e n t r a t i o n  had 
i n c r e a s e d  t o  4  mg/l. The t u r b i d i t y  had i n c r e a s e d  t o  60 FTU, 
and  t h e  c h l o r i d e s  and  s u l p h a t e  c o n c e n t r a t i o n s  remained  
v i r t u a l l y  t h e  same a s  found  i n  t h e  J u l y  29,  1 9 8 5  sample .  The 
ammonia c o n c e n t r a t i o n  d e c r e a s e d  t o  2.2 mg/l. The p o t a s s i u m  
c o n c e n t r a t i o n  had d e c r e a s e d  t o  24 mg/l. 

The J u l y  29,  1 9 8 5  s a m p l e  showed t h a t  t h e  w e l l  w a t e r  was o f  
p o o r  q u a l i t y .  The Augus t  27, 1985 s a m p l e  showed t h a t  t h e  
q u a l i t y  of t h e  w a t e r  was s t i l l  poor .  T h e r e f o r e ,  t h e  pumping 
o f  t h e  PW-6 w e l l  had n o t  changed t h e  q u a l i t y  o f  t h e  
VanGrunsen w e l l  water. 

J. S p i e r e n b u r g  W e l l  - 5  

The S p i e r e n b u r g  w e l l  was sampled  o n l y  o n  Augus t  27,  1982.  
The w a t e r  q u a l i t y  was e x c e l l e n t .  The pumping o f  t h e  PW-6 
w e l l  d i d  n o t  a f fec t  t h e  q u a l i t y  of water i n  t h e  S p i e r e n b u r g  
w e l l .  

A. McKinley W e l l  . -  1 7  

The McKinley w e l l  w a t e r  w a s  s ampled  o n  August  27,  1985.  The  
q u a l i t y  o f  t h e  water i n  t h e  w e l l  w a s  e x c e l l e n t .  The pumping 
of t h e  PW-6 w e l l  d i d  n o t  a f f e c t  t h e  q u a l i t y  o f  t h e  w a t e r  i n  
t h e  McKinley w e l l .  

D i s c u s s i o n  gnd ,Summary 

The W i n c h e s t e r  PW-6 w e l l  was pumped a t  a  r a te  r a n g i n g  f r o m  
9.5 L/s t o  10.5 L/s  f o r  a  p e r i o d  o f  45 d a y s .  The pumping 
l e v e l  i n  t h e  PW-6 w e l l  l owered  from 4.44 metres o n  J u l y  29 ,  
1985 t o  11.08 metres on September  11, 1985 for a t o t a l  
l o w e r i n g  of t h e  w a t e r  l e v e l  of 6.64 metres. 

A t  t h e  b e g i n n i n g  o f  t h e  pumping tes t ,  t h e  H. H o l m e s  h o u s e  
w e l l  was b u r i e d .  M r .  H o l m e s  r e p o r t e d  w a t e r  s u p p l y  p r o b l e m s  a 
few d a y s  a f t e r  t h e  pumping t e s t  began.  The t o p  o f  t h e  w e l l  
w a s  uncove red  and  i t  was found  t h a t  t h e  h o u s e  was s e r v i c e d  
w i t h  a  s h a l l o w  w e l l  pump. 

The w a t e r  l e v e l  i n  t h e  w e l l  was r e p o r t e d  t o  be  a t  a b o u t  6.4 
or 6.7 metres from l a n d  s u r f a c e  which i s  a b o u t  t h e  maximum 
d e p t h  t h a t  a s h a l l o w  w e l l  pump c a n  l i f t  w a t e r .  I t  was 
e v i d e n t  t h a t  t h e  w a t e r  i n  t h e  w e l l  had been lowered  t o  some 
e x t e n t  s i n c e  it was known t h a t  M r .  H o l m e s  had had a n  
a d e q u a t e  w a t e r  s u p p l y  p r i o r  t o  t h e  b e g i n n i n g  o f  t h e  pumping 
test .  I t  is  f e l t  t h a t  t h e  w a t e r  l e v e l  i n  t h e  w e l l  p r i o r  t o  
the b e g i n n i n g  of t h e  Pw-6 pumping t e s t  would have  been at 
a b o u t  t h e  same e l e v a t i o n  as t h e  w a t e r  l e v e l  i n  t h e  H o l m e s  
b a r n  w e l l ,  i .e .  a b o u t  4.5 metres. 

S i n c e  it was o b v i o u s  t h a t  t h e  w a t e r  l e v e l  i n  t h e  w e l l  had 
been  lowered  t o  t h e  i n t a k e  o f  t h e  s h a l l o w  w e l l  pump by t h e  
pumping of t h e  PW-6 w e l l ,  a new s u b m e r s i b l e  pump was 
i n s t a l l e d  i n  t h e  w e l l  on August  6 ,  1985 by a  plumber h i r e d  by 
t h e  V i l l a g e  o f  W i n c h e s t e r .  



T h e  f i r s t  r e l i a b l e  w a t e r  w e l l  measurement  t a k e n  f rom t h e  w e l l  
was on Augus t  13, 1985 and  t h e  w a t e r  l e v e l  was found  t o  be  a t  
a d e p t h  of 7.62 metres. The w a t e r  l e v e l  had lowered  t o  a  
d e p t h  of 9.16 metres on September  11, 1985. The t o t a l  
l o w e r i n g  of t h e  w a t e r  l e v e l  i n  t h e  Holmes w e l l  is e s t i m a t e d  
t o  be  a b o u t  4 .5  metres. 

The H. H o l m e s  b a r n  w e l l  w a t e r  l e v e l  l owered  from 4.73 metres 
on ~ u l y  29, 1985 t o  8.74 metres on September  11, 1985 f o r  a  
t o t a l  l o w e r i n g  o f  4.01 metres. A pumping t e s t  o n  t h e  b a r n  
w e l l  showed t h a t  i t  w a s  n o t  c a p a b l e  o f  s u p p l y i n g  s u f f i c i e n t  
w a t e r  f o r  M r .  Holmes' h o r s e s .  

Because  o f  t h e  c o n s i d e r a b l e  l o w e r i n g  o f  t h e  w a t e r  l e v e l  i n  
t h e  H o l m e s  b a r n  w e l l  by t h e  pumping of t h e  PW-6 w e l l ,  a n d  t h e  
r e s u l t s  of a  pumping test  c a r r i e d  o u t  o n  t h e  w e l l  by  
Groundwater  U n i t  s t a f f  t h a t  i n d i c a t e d  t h e  w e l l  c o u l d  s u p p l y  
o n l y  m a r g i n a l  q u a n t i t i e s  o f  water, a new w e l l  e q u i p p e d  w i t h  a 
s u b m e r s i b l e  pump w a s  d r i l l e d  o n  t h e  H o l m e s  p r o p e r t y  o n  
O c t o b e r  5, 1985.  

The w a t e r  l e v e l  i n  t h e  J. S p r u i t  " r e n t e d "  h o u s e  w e l l  was 
measured  o n  J u l y  29, 1985. The h o u s e  was empty a t  t h e  t i m e  
a n d  t h e  measurement  was t h o u g h t  t o  b e  a s t a t i c  l e v e l  
measurement .  However s u c c e s s i v e  measurements  showed t h e  
w a t e r  l e v e l  f l u c t u a t e d  g r e a t l y -  Only  when M r .  S p r u i t  
compla ined  t o   ini is try p e r s o n n e l  t h a t  t h e  " r e n t e d "  h o u s e  w e l l  
was n o t  c a p a b l e  o f  s u p p l y i n g  w a t e r  f o r  h i s  ca t t l e ,  w a s  i t  
l e a r n e d  t h e  w e l l  was hooked up  t o  a  c a t t l e  pen and t h a t  i t  
was used  t o  s u p p l y  70 t o  80 head  o f  ca t t l e .  

I t  became a p p a r e n t  t h a t  water l e v e l  measurements  had b e e n  
t a k e n  when t h e  pump was r u n n i n g  or when t h e  pump was i n  a 
r e c o v e r y  c y c l e .  

A pumping tes t  was c a r r i e d  o u t  o n  t h e  w e l l  o n  September  6 ,  
1985  a n d  i t  was d e t e r m i n e d  t h a t  t h e  w e l l  was n o t  c a p a b l e  of 
s u p p l y i n g  s u f f i c i e n t  q u a n t i t y  of w a t e r  fo r  t h e  S p r u i t  n e e d s .  
I t  was e s t i m a t e d  t h a t  t h e  t o t a l  drawdown i n  t h e  S p r u i t  w e l l  
c a u s e d  by  t h e  pumping of PW-6 w e l l  was a p p r o x i m a t e l y  2.4 
metres. 

Because  of t h e  e x t e n s i v e  l o w e r i n g  o f  t h e  w a t e r  l e v e l  i n  t h e  
w e l l  c a u s e d  by t h e  pumping of t h e  PW-6 w e l l  and t h e  r e s u l t s  
o f  t h e  pumping t e s t  c a r r i e d  o u t  o n  September  6, 1 9 8 5  t h a t  
i n d i c a t e d  t h e  w e l l  c o u l d  o n l y  s u p p l y  m a r g i n a l  q u a n t i t i e s  of 
w a t e r ,  a  new w e l l  was d r i l l e d  f o r  J. S p r u i t  o n  October 11, 
1985 a n d  i t  was e q u i p p e d  w i t h  a  s u b m e r s i b l e  pump. 

From t h e  measu red  drawdown o n  the PW-6 w e l l ,  t h e  H o l m e s  b a r n  
w e l l  and  t h e  S p r u i t  w e l l ,  i t  was e s t i m a t e d  t h a t  t h e  c o n e  o f  
i n f l u e n c e  c a u s e d  by t h e  pumping of t h e  PW-6 w e l l  d u r i n g  t h e  
l o n g  t e r m  pumping t e s t  w a s  e x t e n d e d  a p p r o x i m a t e l y  610 metres 
from t h e  pumping w e l l .  I t  mus t  b e  remembered t h a t  t h e  PW-6 
w e l l  w a s  pumped a t  i t s  h i g h e s t  c a p a c i t y  d u r i n g  t h e  d r i e s t  
p a r t  of t h e  y e a r .  I t  i s  e x p e c t e d  t h a t  t h e  c o n e  o f  i n f l u e n c e  
o f  t h e  w e l l  w i l l  n o t  e x t e n d  a s  f a r  a s  610 metres under  no rma l  
o p e r a t i n g  c o n d i t i o n s  . 



The water l e v e l  i n  t h e  H o w s e  house  and b a r n  w e l l  was n o t  
a f f e c t e d  by t h e  pumping o f  t h e  PW-6 w e l l .  A pumping tes t  w a s  
c a r r i e d  o u t  o n  t h e  w e l l  and  i t  showed t h a t  t h e  q u a n t i t y  of 
water a v a i l a b l e  t o  t h e  w e l l  was g r e a t e r  t h a n  t h e  c a p a c i t y  o f  
t h e  pump i n s t a l l e d  i n  t h e  w e l l .  

From t h e  d a t a  c o l l e c t e d  d u r i n g  t h e  45-day e x t e n d e d  pumping 
t e s t ,  none o f  t h e  w a t e r  l e v e l s  i n  o t h e r  wells i n  t h e  a r e a  
were s e r i o u s l y  a f f e c t e d  by  t h e  pumping o f  PW-6 w e l l .  I n  
a d d i t i o n ,  t h e r e  were no v a l i d  c o m p l a i n t s  o f  water w e l l  
i n t e r f e r e n c e  r e c e i v e d  d u r i n g  t h e  pumping t es t  o t h e r  t h a n  t h a t  
of M r .  H. H o l m e s  and  M r .  J. S p r u i t .  

The w a t e r  l e v e l  i n  a l a r g e  number of t h e  w e l l s  m o n i t o r e d  
d u r i n g  t h e  l o n g  t e r m  pumping tes t  lowered .  I n  many c a s e s ,  
t h e  l o w e r i n g  v a r i e d  f r o m  j u s t  less t h a n  o n e  metre t o  
a p p r o x i m a t e l y  1 . 5  metres. The l o w e r i n g  of t h e  w a t e r  l e v e l s  
w a s  a t t r i b u t e d  t o  d r y  w e a t h e r  c o n d i t i o n s  i n  t h e  area a n d  n o t  
water w e l l  i n t e r f e r e n c e  c a u s e d  by t h e  pumping of t h e  Pw-6 
w e l l ,  T a b l e s  3  and 3A i n d i c a t e  t h a t  t h e  r a i n f a l l  i n  t h e  a r e a  
f rom A p r i l  t o  Augus t  1985 was 33  p e r c e n t  lower t h a n  t h e  
a v e r a g e  r a i n f a l l  r e c o r d e d  f o r  t h e  same months  from 1 9 8 1  t o  
1984. 

The  water i n  t h e  PW-6 w e l l  and  a number of o t h e r  w e l l s  i n  t h e  
area were sampled  o n  J u l y  29, 1985 b e f o r e  t h e  pumping test  
began  o n  t h e  PW-6 w e l l ,  o n  Augus t  1 3 ,  1 9 8 5  d u r i n g  t h e  pumping 
tes t ,  a n d  o n  Augus t  27,  1985 n e a r  t h e  e n d  o f  t h e  pumping 
tes t .  

A r e v i e w  of t h e  s a m p l e  r e s u l t s  i n d i c a t e d  t h a t  t h e  q u a l i t y  of 
g roundwa te r  i n  t h e  area was n o t  d e g r a d e d  by t h e  e x t e n d e d  
pumping tes t  c a r r i e d  o u t  o n  t h e  PW-6 w e l l .  

C o n c l u s i o n s  

I t  is c o n c l u d e d  t h a t  t h e  pumping o f  t h e  PW-6 W i n c h e s t e r  w e l l  
had  s e r i o u s l y  i n t e r f e r e d  w i t h  t h e  q u a n t i t i e s  o f  water 
a v a i l a b l e  t o  t h e  h o u s e  w e l l  and  t h e  b a r n  w e l l  o f  M r ,  H. 
H o l m e s  and t h e  " r e n t e d "  h o u s e  w e l l  o f  M r .  J. S p r u i t .  

1t is c o n c l u d e d  t h a t  s e r i o u s  water w e l l  q u a n t i t y  i n t e r f e r e n c e  
o c c u r r e d  t o  no o t h e r  wells i n  t h e  area d u r i n g  t h e  pumping 
test.  

I t  is c o n c l u d e d  t h a t  t h e  pumping of t h e  PW-6 W i n c h e s t e r  w e l l  
d i d  n o t  d e g r a d e  t h e  q u a l i t y  o f  g roundwa te r  i n  t h e  area. 

C, J. H o l l a n d  
/km 
A t t a c h m e n t s  
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W A m  TaWL MEAS-S 
JULY 29, 1985 - SEPTEMBER 1 6 ,  1985  
AUG . SEPT. SEPT. SEPT. 
27 - 3 - 6 - 11 

, 
' WELLS 
0 - 
. PW6 - Winches ter  

WINCHESTER-PW-6-PUHPING TEST 
JULY 
29 

AUG . 
13 .- 

SEPT. 
1 6  DUG -- DRILLED REMARKS 

J u l y  29 t o  Sep t .  
11/85 - 9.5 t o  10 .1  
I p s  from Sep t .  11 
onward pumped a t  
6 .1  1 p s  
Water l e v e l  r e c o r d e r  
Water l e v e l  r e c o r d e r  
Barn - v e r y  l i t t le  
used d u r i n g  tes t  
House n o t  a c c e s s i b l e  
J u l y  29/85 
Rented house - n o t  
used  between Sep t .  6 
and Sep t .  16/85 
House and ba rn  used 
h e a v i l y  
Unused 
House 6 ba rn  used 
h e a v i l y  
Unused 
House 
Unused 
I n  u s e  a f t e r  
J u l y  29/85 
Used 
Not i n  u s e  
I n  u s e  
Dug - i n  u s e  
House & barn  be ing  
used 
Not be ing  used 
House 6 Auto 
Shop 
House 
House b farm 
-ave rage  pumping 
Farm - heavy u s e  
Farm 
Drainage  Co. - 
n o t  much u s e  
Fa n n  
House 

' T e s t  W e l l  No. 1 
, T e s t  W e l l  No. 3 
i H. H o l m e s  

: H. H o l m e s  

J. S p r u i t  

i 
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WATXll YBLG QUALITY 
- 2  WINCHESTER PW-6 PUMPING 

COHD. BOD5 COD BARD-ALR. IROP TORB. CO- CBLO- SWEAT2 NU3 NITRITE NIT- C. I Pa wg N 8  
IUW NBSS RIDE RaTE 

PW6 - 
J u l .  29/85 680 < 0.2 10 365 276 0.08 0.7 5 15 85 0.03 < 0 . 0 0 2 < 0 . 0 2  62 51  7 .1  4 .1  7.7 
Aug. 13/85 690 ( 2 . 0  10 325 278 0.20 0.5 5 23 90 0.06 < 0.002 0.02 65 40 8 4 7.2 
Aug. 27/85 700 ( 0 . 2  ( 1 0  360 273 0.20 0.55 7 23 90 ( 0 . 0 1  < 0 . 0 0 2 < 0 . 0 0 2  77 41 9.5 4.4 7.9 
8.  - 8 o h r  1 A  
Ju l .  29/85 690 3.4 < 1 0  300 263 1.45 9.3 48 20 90 0.20 0.008 0.01 55 39 11 12 7.9 
Aug. 13/85 700 1.2 10 315 259 1.2 0.9 26 20 110 0.40 0.024 0.36 59 41 12 7 7.3 

Lester Aolmes 4A 
Ju l .  29/85 990 c 0 . 2  10 445 345 0.04 0.3 0.4 63 50 0.01 0.052 15.8 100 47 ' 25 14 7.5 
Aug. 13/85 780 < 0.2 < 10 360 299 0.05 0.2 0.4 38 55 < 0.01 < 0.002 8.6 8 1  39 13 7 7.6 
Aug. 27/85 730 < 0.2 < 10 375 283 < 0.05 0.6 4 34 55 < 0.01 < 0.002 4.4 87 38 9 .2  6.5 8.0 - .  

C. House 3A 
Jul.  29/85 740 < 0.2 14 325 282 < 0.01 0.3 5 28 80 0.01 0.002 0.26 72 35 34 16 7.7 
Aug. 13/85 720 < 0.2 14 330 287 0.05 0.4 4 28 75 0.01 < 0.002 0 .10 73 37 12 16 7.5 
Aug. 27/85 700 < 0.2 12 345 262 < 0.05 0.3 1 28 70 0.01 0.006 0.11 82 34 11 16 7.6 
A. Levere 10 
Jul.  29/85 1750 0.2 24 375 341 3.6 34 13 323 105 0.46 0.002 . 0.02 43 66 128 16 7.9 
Aug. 13/85 1600 0.4 28 325 300 1 8 34 295 110 0.39 < 0 . 0 0 2 < 0 . 0 2  31  6 1  189 14 7.6 
Aug. 27/85 1600 0.8 10 360 300 0.25 37 76 303 110 0.39 0 . 0 0 2 < 0 . 0 2  49 58 180 14 7.7 
J. - ~ n r u i t  28 
Jul .  29/85 1310 < 0.2 < 10 3 473 0.95 1.8 9 80 100 0.30 0.016 0.44 < 0 .1  0.7 217 12 7.6 
Aug. 13/85 1300 < 0.2 22 < 1 492 0.25 1.5 10 63 110 0.15 0.012 0.49 < 0 .1  < 0.1  313 10 7.2 
Auq. 27/85 1160 ( 0 . 2  12 515 444 0.20 1.5 5 80 95 1.4 0.008 0.07 104 62 22 . 50 7.4 
~ v i l l  Bolmer 9A 
Jul .  29/85 1120 < 0.2 < 10 
Aug. 13/85 1100 < 0 . 2  12 
Aug. 27/85 1000 < 0.2 < 10 
J .  La Prance 11 
Jul .  29/85 1260 0.4 28 
Aug. 13/85 1100 < 0.2 10 
x .  Last 12 
Ju ly  29/85 840 0.4 22 
Aug. 13/85 860 0.2 10 
Aug. 27/85 770 < 0.02 14 



COND. BOD5 COD BARD- AWU. IRON l7JRB. COmR CIIU)- 

nABa WBSS RIDE 

D. Rose 23 
Jul. 29/85 770 0.2 ( 1 0  280 280 0.14 0.5 7 5 2 
Aug. 13/85 760 < 0.2 < 10 245 285 0.15 0.3 7 53 
Aug. 27/85 760 < 0.2 < 10 285 279 0.15 0.45 3 4 8 
D. Williams 14 
Jul. 29/85 580 0.8 < 1 0  260 266 0.25 1.2 9 10 
Aug. 13/85 580 0.6 < 10 235 234 0.05 0.6 7.0 10 
Aucl. 27/85 600 (0.02 12 285 272 0.10 0.65 3.0 12 
eii -0- 15 
Jul. 29/85 1040 0.4 58 565 502 < 0.01 210 

1 
35 

Hunt have interference 
contained iron 

Aug. 13/85 1040 0.6 82 575 504 20 210 >lo0 38 
Auq. 27/85 1070 0.3 82 580 520 24 240 >lo0 36 
G. -Carkner 7 
Jul. 29/85 550 < 0.2 < 10 285 256 1.92 0.3 4 9 
Aug. 13/85 540 <0.2 ( 1 0  290 255 0.10 0.3 7 9 
Aug, 27/85 560 (0.2 ( 1 0  305 255 (0.05 3.5 4 9 
J. Van Grunsen 6A 
Jul. 29/85 1490 < 0.2 < 10 705 511 1.02 22 54 118 
Aug. 27/85 1330 0.2 16 610 448 4 60 89 120 
H. Vandenbroek 16 
Jul. 29/85 920 < 0.2 < 10 465 357 < 0.04 0.3 2 35 
Aug. 13/85 920 < 0.02 < 10 480 366 < 0.05 0.2 7 38 
Aug- 27/85 920 < 0.2 < 10 480 363 0.05 0.81 4 39 
J. S~icrenburq 5 
Auq- 27/85 560 < 0.2 < 10 225 239 0.10 1 4 6 

E. Jcnninqs 8 
July 23/85 760 < 0.2 < 10 395 311 < 0.01 0.3 7 19 
Aug- 13/85 730 0.2 12 370 316 < 0.05 0.3 7 18 
Aug. 27/85 760 (0.2 < l o  410 311 <0.05 0.25 3 21 

comocrrvrn rn wnos/oc 
TURBIDITY IN P O W Z I N  TURBIDITY UNITS 
COUlll IN TRUE COLOR ONITS 
p R  IS MECATIVZ UX;ARIlliN OF THE BYDROCW ION ACTIVITY 
W . D w  Ill MG/L 
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LONG TERM PUMPING TEST 
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