
l@ J . C. Foweraker, Head 
Groundwater Section 
Hydrology Division 
Water Investigations Branch 

Date: July 27, 1979 

File: 92 B/14 

Re: Groundwater and Surface hlater Problems, 
North Pender Is1 and 

As requested I have briefly reviewed the status of groundwater and surface 
water studies completed and presently being undertaken by our Branch on 
North Pender Island. Information on these studies has been obtained from 
C.H.  Coulson, Head of the Surface Water Section, R.N. Nordin and B.J. 
Kangasniemi of the Environmental Studies Division and from f i l e s  of the 
Groundwater Section. 
was also contacted regarding analyses carried out by the Water Rights Branch 
on water supply and sewerage systems on Pender Island. Background information 
on proposed island by-laws etc . ,  was obtained from T. Roberts of the Islands 
T r u s t .  T h i s  memorandum summarizes t h i s  information and provides some 
recommendations on possible future groundwater and surface water studies which 
m i g h t  be considered for  the island. 

Mr. R. Pollard of the Community Water Supply Division 

Previous Nork and Background Information 

Previous studies on Pender Island for  the most par t  have centered on specific 
problem areas which have been outlined below. 
shown i n  the accompanying map of the island. 

Location of these areas are  

A. Magic, Buck and Roe Lakes 

March 11, 1977 - Marc Holmes, Chairman of the Islands Trust i n  a 
l e t t e r  t o  Mr. Nielsen, Minister of Environment 
requested tha t  the Ministry "undertake the necessary 
studies to determine the exact nature and extent 
of the problems facing the lakes". 
preliminary examination of algae and water 1 i l y  
problems by the E.S.D. according t o  Holmes was 
based on incomplete data and he f e l t ,  " i t  would 
be desirable i f  thenecessary additional work 
could be done t o  provide a complete analysis of 
present conditions of both Buck and Magic Lakes 
to assess any potential danger to  the lakes which 
might resu l t  from further residential  development". 

- 

A p r i l  6 ,  1977 - J .  Wiens, Pedologist w i t h  E.S.D. reported to  R.J. 
Buchanan on the s i tuat ion a t  Magic and Buck Lake 
and recommended tha t  further studies should focus 
on answering specific questions on the lakes and 
undertaking, "selected, 1 imi ted observations/ 
analysis t o  gain a somewhat bet ter  understanding of 
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Apr i l  18, 1977 - 

May 30, 1977 - 

March 1 6 ,  1978 - 

the si tuation and s u p p o r t  in tu i t ive  (common 
sense?) suggestions: 

eg. , - map and identify weeds - identify k ind  and extent of algae 
- water chemistry 
- temperature and oxygen prof i le  
- sediment depths and nature'' 

J.A. Nielson, advised Mr. Holmes that  "our 
present commitments and resources do not allow 
signif icant  e f for t s  t o  be directed to  the 
Buck and Magic Lakes area a t  t h i s  time. As 
time permits, however, my s t a f f  will continue 
t o  be available to consult and advise on th i s  
matter. ' I  

A t  the request o f  Mr. Brady, a review of groundwater 
potential i n  the Magic Lake area was completed by 
A .  Ko,hut and E. Tradewell of the Groundwater Section. 
This off ice  review indicated tha t  "from the geology 
and limited available storage o f  the bedrock that  
large quantit ies of groundwater are not readily 
available i n  the watersheds occupied by Buck and 
Magic Lakes. Estimates are that  from 25 to  80 Igpm 
m i g h t  be developed on a continuous basis from wells 
under optimum conditions ... several wells would 
probably have t o  be dr i l led  to  prove up th i s  
potential ... i t  does not appear groundwater would be 
suff ic ient  t o  supply the en t i re  community and a t  
best could only augment the present surface source... 
possibly 10 percent of the total  anticipated require- 
ments." 

a remote possibi l i ty  mentioned for  improving water 
quali ty from Magic Lake, "would be to  pump from the 
lake and recharge a shallow gravel deposit i n  the 
area ... a detailed f i e ld  investigation by a geologist 
would have to  be undertaken ... and some t e s t  d r i l l i n g  
would be required t o  prove up the feas ib i l i ty" .  

W .  Obedkoff o f  the Surface Water Section reported t o  
H. Coulson on the hydrology of Pender (Magic), 
Buck and Roe Lakes. 
inf low estimates t o  the above lakes for  a mean runoff 
year and a 10-year return period drought year. 
Coulson (pers. comm. July 1979) indicates additional 
data i s  now available i n  the area and these estimates 
could be refined i f  necessary. 

This report supplied mean monthly 

H.  
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April 7 ,  1978 - Mr. T. Pollard of the Community Water Supply 
Division completed a comprehensive report en- 
t i t l e d ,  "Review of Water and Sanitary Sewer 
Systems a t  Magic Lake Estates , Pender Island". 
The report outl ines several recommendations 
regarding water supply and sanitary sewage 
disposal (see Appendix I attached). 

Present Situation - Mr. Pollard's  report (pers. comm. R.A.  Pollard) 
was forwarded t o  the Ministry of Municipal 
Affairs and Islands Trust and subsequently 
has been referred t o  the Capital Regional 
Dis t r ic t  . 

- One of Mr. Pollard's  recommendations on water 
supply was t o  ''request the E.S.D. Ministry of 
Environment, to  carry 'out studies as required 
with the objective of establishing the existing 
biological condition of  Roe Lake and forecasting 
i t s  su i t ab i l i t y  as a d r i n k i n g  water source, 
vis-a-vis Buck and Pender Lakas". 

- Water quali ty sampling has been carried o u t  by 
the E.S.D. during the l a s t  8 t o  9 months on Roe 
Lake (pers. comm. R. Nordin) to determine the 
su i t ab i l i t y  for  water supply and the resul ts  are  
disappointing as the lake i s  highly productive, 
with colour, algae and anaerobic bottom conditions 
being problems. Mr. Pollard advises there i s  
suff ic ient  quantity of water in Roe Lake b u t  i t  
would require " p o l i s h i n g "  treatment for  supply. 

- E.S.D. are  also currently monitoring Magic Lake 
fo r  eutrophication and have been d u r i n g  the past 
year on a continuous basis. 
Magic Lake by E.S.D. (pers. comm. B. Kanganeimi) 
include vis i t ing the lake on an irregular basis 
undertaking observations on aquatic vertebrates 
and mapping areas of eurasian milfoil .  

Other studies on 

- According to  T. Pollard, the Magic Lake Estates 
Mater Ut i l i ty  i s  presently operating i n  receiver- 
s h i p .  

B. Walla& P o i n t  Area (Pender Ut i l i t i e s  Ltd.  and Neptune Estates L t d . )  

Residents of the Wallace Point area a re  experiencing water supply problems 
w i t h  the water system, owned by Pender Ut i l i t i e s  Ltd. 
the 66-lot subdivision i s  supplied by 7 low capacity bedrock wells and demand 
requirements are  estimated a t  21 Igpm (pers. comm. F. Humphrey, Community 
Water Supply Division). 

The water system for  
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e August 29, 1978 - Marc Holmes, Chairman of Islands Trust i n  a 
l e t t e r  t o  Mr. Brady requested s ta f f  assistance, 
" t o  assi't the people of the area i n  the i r  e f for t s  
t o  locate additional well s i t e s " .  Part of the 
concerns for obtaining new well s i t e s  was the 
f ac t  that  adjoining property belonging t o  
Neptune Estates L td . ,  was under consideration by 
the Islands Trust under a m i n i m u m  10-acre 
subdivision plan. 
area hoped that  potential well s i t e s ,  r i g h t  of 
ways, e tc . ,  could he identified and s e t  aside on 
the Neptune Estates parcel, so t h a t  access to  
these s i t e s  would be possible should additional 
water be required on Wallace P o i n t  (pers. comm. 
D. Morris, 1078) .  

Residents of the Wallace P o i n t  

September 13, 1978 - H .  Curtis ,  Minister of Municipal Affairs i n  a 
l e t t e r  to Mr. Brady, reaffirmed the concerns i n  
t h i s  area and requested particular attention to 
the Wallace Point problem. 

September 20-22,1978 - Mr. Brady replied to  Mr. Holmes and Mr. Curtis 
respectively noting t h a t  the water system involved 
was a water u t i l i t y ,  administered by the Water 
R i g h t s  Branch under the Water U t i l i t i e s  Act and 
that  the matter has been referred to the Comptroller 
of Water Rights. Mr. Brady advised further t h a t  
groundwater studies being undertaken on the G u l f  
Islands, ''are mainly regional i n  scope and n o t  
orientated t o  s i t e  specif ic  studies of individual 
water systems. The Groundwater Section also has 
only limited s ta f f  and available f u n d i n g  to  carry 
out i t s  existing functions and present commitments 
and i s  therefore unable to provide the s i t e  specific 
assistance you have requested." 

recommended tha t ,  "once the water requirements of 
the subdivision and economic limits of seach are  
ascertained and following a preliminary hydro- 
geGlogica1 assessment of the area, sui table well 
s i t e s  could be selected for t e s t  d r i l l i n g  to  prove 
up the desired quantit ies ... we also believe that  
i t  would be inadvisable t o  s e t  aside t r ac t s  of land 
fo r  future groundwater development without ascer- 
taining by d r i l l i n g  and tes t ing if  significant 
groundwater supplies can be extracted from these 
areas''. 

September 26,  1978 - In a l e t t e r  to  Mr. Holmes, Mr. Brady fur ther  
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Mr. Brady fur ther  pointed o u t ,  "consideration 
might a lso be given a t  some future  date t o  un-  
dertaking an overall groundwater resource eval- 
uation by a competent hydrogeologist, on the 
whole area between Magic Lakes Estates and 
Wallace Point. 
become necessary i n  view of possible future 
s u b d i v i s i o n  planning for  this  area,  and i n  
view o f  the groundwater supply shortages we 
know ex i s t  i n  other areas of the Gulf Islands". 

We believe th i s  study may 

January 6,  1979 In a l e t t e r  t o  Dr. Foweraker, Mrs. Beatrice A. 
Lane, Secretary of the Trincomali Property Owner's 
Association (Wallace Point) expressed concern over 
the water system and requested a geologist v i s i t  
the area. 

March 15, 1979 - Dr. Foweraker forwarded copies of our correspondence 
w i t h  the Islands Trust to  the TPOA and advised, 
"unfortunately due to  s t a f f  l imitations and current 
responsibi l i t ies ,  we a re  unable to  undertake any 
s i t e  specif ic  studies i n  your area a t  t h i s  time". 

In a memorandum to the Comptroller of Water Right$: 
F.J. Humphrey of the Community Water Supply Division 
outlined tha t  a plan f o r  40, 10-acre l o t s  had been 
registered by Neptune Estates w i t h  the Ministry of 
Highways for  the area adjacent t o  and west of 
Wallace Point. No requirements fo r  a community 
water system were made because of the s ize  of the 
l o t s ,  and the developer was i n  the process of 
d r i l l i ng  a well on each l o t .  
interference and the existing s i tuat ion on Magic 
Lake and Wallace Point, Plr. Humphrey suggested 

requesting the Groundwater Section t o  review the 
s i tuat ion.  

April 5 ,  1979 - 

Concerned about well 

advising the Islands Trust of these concerns and 

May 17, 1979 Dr. Foweraker i n  a memorandum to  Mr. Brady regarding 
the d r i l l i n g  plans of Neptune Estates advised," we 
do n o t  see tha t  this  would cause any serious effects  
on the available drawdown o r  the yield of the 
ex'isting production wells of Pender U t i l i t i e s  Ltd.  
However, we do n o t  know what the e f fec ts  would be on 
the u t i l i t y  wells i f  the demand for  water on those 
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10-acre lo t s  was increased f o r ,  say agricultural  
o r  for  greenhouse purposes." Dr. Foweraker 
further advised, ''we t h i n k  i t  would be important 
for  the Islands Trust, Pender Ut i l i t i e s  L td . ,  and 
fo r  members of the Trincomali Property Owner's 
Association t o  understand that  additional we1 1 s 
required t o  supplement existing supplies (when 
additional l o t s  are  developed within the boundaries 
of the u t i l i t y )  may have to be s i ted on land outside 
the boundaries of the u t i l i t y .  I t  may be d i f f i c u l t  
t o  obtain easements for  d r i l l i ng  and s i t e s  for 
well construction once the adjacent l o t s  of Neptune 
Estates are  sold and subsequently developed." 

Present Situation - F. Humphrey (pers. comm.) has advised that  the 
owner of Pender Ut i l i t i e s  wants t o  be relieved of 
the u t i l i t y  unless funds a re  released for the 
system. Not a l l  of the u t i l i t y  wells are  on l i ne  
due to pump drive problems. 
have requested the Capital Regional Dis t r ic t  to  
take over the water system, as a special designated 
area and s ta f f  of the C.R.D.  a re  currently reviewing 
the matter. 

Residents of the area 

C. Port Washington - Hope Bay Area 

March 17 ,  1975 - Hilary Brown, Chairman of the Islands Trust i n  a 
l e t t e r  t o  Mr. Brady requested to  know, "how much 
further development the groundwater reserves of the 
northern parts of the island can sustain without 
degrading the resource or causing existing of future 
users t o  d r i l l  deeper and deeper wells." 

June 30, 1976 - A report completed by G .  Harris of the Groundwater 
Section en t i t l ed ,  "Preliminary Groundwater Investi- 
gation of North Pender Island," was forwarded 
along w i t h  a covering memorandum by A. K o h u t  to 
the Islands Trust by Mr. Brady i n  response to  the 
March 17 request. T h i s  report indicated from the 
preliminary model analysis that  groundwater with- 
drawal ra tes  i n  the Port Washington area and the 
Hope Bay area appear to  be exceeding the natural 
annual recharge and groundwater m i n i n g  may be 
occurring i n  these areas. I t  was recommended that  
observation wells should be established to  verify 
th i s  si tuation before any future development i s  
planned i n  the watersheds. Other watersheds in the 
northern portion of the island showed potential for  
additional groundwater development. 

. . .  7 
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July 23, 1976 - In a l e t t e r  t o  Mr. Brady, Hilary Brown advised 
tha t  the Trust had s e t  aside $2500 fo r  the 
establishment of an observation well o r  for 
carrying o u t  other recommendations ( f ie ld  
inventory work) of the June 30 report. 

A u g u s t  16,  1976 - 

September 7,  1976 - 

November 29, 1976 - 

March 29, 1977 - 

In a l e t t e r  t o  Hilary Brown, Mr. Brady c l a r i f i ed  
some aspects of the June 30 report p o i n t i n g  out 
tha t  the figures showing additional groundwater 
potential should be used w i t h  reservation in 
planning development and a phased approach in 
conjunction w i t h  groundwater monitoring should 
be considered. 

Mr. Brady advised Hilary Brown tha t  the Groundwater 
Section would proceed with the construction of two 
monitor wells i n  the Port Washington area. 

Following a telephone r e q u s t  w i t h  regards to  a 
proposed Land Use Contract,A8. Morris, o f  the 
Islands Trust, the Groundwater Section prepared 
"Preliminary Comments on General Procedures To 
Be Considered i n  the Development of Groundwater 
Supplies W i t h i n  the Gulf Islands" (see Appendix 
I1 attached). 
Marc Holmes o f  the Islands Trust by Mr. Brady. 
Mr. Brady pointed out tha t  "the ro le  of the W.I.B. 
i n  t h i s  matter i s  solely to  provide  technical advice 
on the capabili ty and the preservation of the 
g ro u ndwa t e r res o u r c e 'I . 

This document was forwarded t o  

Dril l ing of two observation wells in the Port 
Uashington area was completed. 
Trust contributed $3,700 to  the f inal  cost  and 
W.I.B. contributed $1,800. One well was completed 
adjacent t o  the coast t o  monitor the influence 
of the sea water in t rus ion  under groundwater pumping 
and the other was s i ted  fur ther  inland to  monitor 
water level f luctuations in the recharge area. 
No analysis has been carr ied o u t  as ye t  on the 
water level data obtained t o  date due t o  other 
s t a f f  p r io r i t i e s .  One of the wells a t  the coast 
shows a potential yield u p  t o  30 Igpm and being 
perhaps the la rges t  capacity well d r i l l ed  on the 
island, the owners of the property a re  anxious to  
obtain use of the well. The s i t e  agreement w i t h  
the owner's of the property expires i n  January 1982. 

The Islands 

8 . . .  
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P o s s i b i l i t i e s  o f  Future Involvement o f  Groundwater and Surface Water Sect ions 

L i s t e d  below are  examples o f  t he  type o f  s tud ies  which cou ld  be undertaken by 
the  Hydrology D i v i s i o n  on the  i s land .  
was obta ined from H. Coulson. 

I n p u t  f rom the  Surface Water Sec t ion  

1. 

2. 

3 .  

4. 

5. 

6. 

If requ i red  the  Groundwater Sect ion cou ld  undertake an overview o f  
groundwater cond i t i ons  on Pender I s l a n d  s i m i l a r  t o  s tud ies  r e c e n t l y  
completed on S a l t s p r i n g  I s l a n d  and Gabr io la  Is land.  
r e p o r t  on Pender Is land,  June 1976, encompassed o n l y  p o r t i o n s  o f  t he  
nor thern  h a l f  of t he  i s land .  
being c a r r i e d  o u t  on o t h e r  G u l f  I s l ands  (Hornby, Saturna) and i t  would 
be several  months (12-18) before an ana lys i s  of Pender would be completed. 
These analyses would probably  n o t  produce any p o s i t i v e  s o l u t i o n s  t o  
problems b u t  would serve t o  expand groundwater knowledge i n  the  o the r  
areas o u t l i n i n g  where f u r t h e r  p o t e n t i a l  e x i s t s .  
understanding o f  demand versus p o t e n t i a l  r e l a t i o n s h i p s  a t  t h i s  time. 

The prev ious 

P re l im ina ry  s tud ies  however a re  p r e s e n t l y  

We do n o t  have a f i r m  

I n v e s t i g a t i o n s  cou ld  be i n i t i a t e d  on examining t h e  f e a s i b i l i t y  o f  
recharg ing shal low overburden m a t e r i a l s  w i t h  water f rom Magic Lake t o  
improve water q u a l i t y  through na tu ra l  t reatment.  

Tes t  d r i l l i n g  cou ld  be undertaken i n  s p e c i f i c  areas t o  prove up ground- 
water and prospects f o r  developing produc t ion  we l l s .  

Studies cou ld  be c a r r i e d  o u t  on examining the  r o l e  o f  major f a u l t s  on the  
groundwater regime of Pender I s land .  P re l im ina ry  ana lys i s  of f a u l t  zones 
on Gabr io la  I s l a n d  f o r  example i n d i c a t e  these l i n e a r  zones may n o t  be 
s i g n i f i c a n t  recharge areas f o r  groundwater b u t  ' a c t  as b a r r i e r s  t o  ground- 
water f low.  They never the less do a f fec t  t he  groundwater f l o w  systems. 

Surface water s tud ies  cou ld  be undertaken i n  s p e c i f i c  watersheds on the  
i s l a n d  where there  may be s torage p o t e n t i a l .  

With regards t o  logging,  D. Reksten of t h e  Surface Water Sec t ion  suggests, 
" t imber  removal i n  i t s e l f  may bene f i t  sur face  water supply tempora r i l y  
( u n t i l  vegeta t ion  r e t u r n s  t o  o r i g i n a l  s t a t e )  as a r e s u l t  o f  reduced 
evapot ransp i ra t ion ;  removal of shade, i nc reas ing  evaporat ion p a r t l y  
counterbalances t h i s .  If harves t ing  a c t i v i t i e s  r e s u l t  i n  reduced i n f i l -  
t r a t i o n  by compacting ground surface (e.g. , roads, s k i d  t r a i l s )  recharge 
t o  groundwater aqu i fe rs  cou ld  be reduced. 
i s  l i k e l y  du r ing  ha rves t i ng  a c t i v i t i e s  b u t  impact may be temporary." With 
regards t o  groundwater recharge, t he  upper p o r t i o n s  o f  watersheds a r e  
impor tan t  and these should be p ro tec ted  from uncon t ro l l ed  development which 
cou ld  cause water q u a l i t y  problems ( inappropr ia te  s i t i n g  o f  waste d isposa l  
s i t e s  f o r  example) o r  d i s r u p t i o n  o f  the  n a t u r a l  recharge processes 
through removal o f  vegetat ion,  s o i l  cover,  e tc .  These l a t t e r  processes, 
however, a re  n o t  adequately understood a t  t h i s  t ime and the  e f f e c t s  of  

Some increase i n  sedimentat ion 
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logging on the recharge mechanism needs fur ther  study. The Islands 
Trust has applied for  jur isdict ion t o  control logging in designated 
areas of Pender Island (pers. comm. T. Roberts). 
advisable t o  have an adequate understanding o f  the hydrological 

'characteristics of these designated areas and the probable a f fec ts  
development could have pr ior  t o  res t r ic t ing  logging. 

I t  m i g h t  be 

A.P. Kohut 
Senior Geological Engineer 
Groundwater Section 

APK/dmc 
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I, 

3 c... 

3 .  

. .  

4 .  

5. 

?my IcyaL opi:.j.o!is t:hich may be c:<crc:i.sed t.0 preve~t: the 

use of E a c k  c 7 x l  l-’mdcr Lakes fo r  recreational purposes , 

wh.il.c t h e y  co:iti.nue to 1 ~ 2  used as d r i n k i n g  water  sources : 

should be irivestigated ‘and implemen-ted wherever possible.  

I n  the meantime appeal tio r ipar ian l o t  owi-!ers t o  do e v e r y t h i n g  

pos’sible t o  prevent contizxi.nation of the lakes b y  sewage o r  

other deleterious substances. 

Appeal. t o  lanciowners withS.n t h e  watersheds of Buck and Pender 

Lakes t.0 r e s t r i c t  t h e i r  l and  cJ.earinq and to use chernj.ca.1 

garden f e r t i l i z e r s  sparj-i igly . 
Discharge t o  a h o l d i n g  t a n . k  the wastxwater from the softener 

at t he  Magic Lnke water treatment p h n t  ar.d dump t h i s  waste i n  

the sea. Eisccntinue sc5t.cnir.g temporarily i f  aiic?, when there 

i s  no need t o  remove hardness o r  iron, by by-passing the 

softeners, but f i r s t  obtain approvzil frob the Public Health 

Inspectcr . 
A gradual decline i n  the qual i ty  of water i n  Buck and Pender 

Lakes may be anticipated,  w i t h  Pender the more problematical. 

I f  water qual i ty  becomes unacceptable, consult the ’Environ- 

mental Engineering ’ Division of the P l h i s t r y  of Health for 

advice on fur ther  treatment. 

plant  without Health approval. 

I f  and when Pender Lake raw water qual i ty  becomes intolerable  

for domestic u s e ,  o r  treatment of the water (or  the Lake) 

required t.o correct t h e  problem will- ’ be expcnsj.ve, consider 

Make no changes i n  treatment 

* substi.tutj.ng R.oe Lake as a source f o r  Yender Lake. If RDe 



\ 6. 

7 .  

E. 

9. 

of e's-tabl-ishing the existi .ng biol.ogicn1 condition of Roe Lake 

and forecast5ng i t s  su i tah j . l i ty  E S  a drinking water source I 

vis-a-vis Duc:k an6 l'ender b k c s .  11: R o e  Lakc is considered to 

be superior j.n the long t c r i n l  the s t u d y  should incl-ude recommend- 

a t ions  on i ts  management. 

R e q u e s t  a. reserve u n d e r  Section 4 5  of the Water A c t  be placed 

on t h e  unrecordkd water of! R o e  Lake. 

Remedy the  def ic iencies  noted under "Water System Deficiencies". 

Especially check with t h e  supplier on t h e  select ion of the 

Buck Lake punips t o  prevent damage t o  the motors. Not a l l  

items i n  the check l ist  need immediate a t ten t ion ,  however. 

Eventually instal.1 water meters on a l l  service connections. 

Metering not only will conserve water b u t  reduce the load on 

sewage treatment plant .  
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KECOII?*EMDA'I'lONS RE. SAN LTARY SEWAGE SYSTEbIS 
----- I- 

I n  t h e  c h a p t e r  " E x i s t i n g  s a n i t a r y  sewacje sys tems"  t h e  p r i n c i p a l  par ts  

of the f ive  scwcr systens s e r v i n g  bgacjic Lake Estatcs arc  described. Where 

d c E i c i e n c i e s  are  e v i d e n t  t h e s e  have h e e n  noted anci,recornmenations made for 

t he i r  remeciy. 

provides a check  l i s t  of t h e s e  de f i c  tcncics. 

The c h a p t e r  "Capi ta l  Cost of Sewer System Improvements" 

Parts of t h e  c o l l e c t i o n  sys tem which are a d m i t t i n g  i n f i l t r a t i o n  s h o u l d  

be checked and ,  where needed,  tops s h o u l d  be r a i s e d  t o  f l u s h  w i t h  t h e  road 

s u r f a c e  level. 

ground.  

Tops of 3ther manholes s h o u l d  he raised above t h e  s u r r o u n d i n g  

To improve w a t e r t i g h t n e s s  of' rmnholes  , i t e m  26.5 " W a t e r t i g h t n e s s "  . 

of P.C. B. " G u i d e l i n e s  for A s s e s s i n g  Sewerage Workz" s h o u l d  be f o l l o w e d ,  

namely " W a t e r t i g h t  manhole c o v e r s  arc t o  be used  where t h e  manhole tops 

may be f l o o d e d  by s t r e e t  r u n o f f  o r  hi.gh water. blanholes of b r i c k  or  cenient 
. . . . . . . .  . . . . . . .  . . . . .  .. . . . . . .  . . .  . .  . . . .  . . . .  . . .  . . . . . . . . .  . . . . .  . .  

.................... .,.'.bl&k:. sh(i(l1 
. .  ;... 

. . .  be . ;;.la t- r@-db f &$. or,. t.Jle '..d >;t e r.$o r' . w 1 t l l  . 3: as Per'. "coati il Q..  SUP^ l e &  t 

r 

... .._ ......... 



6% - 9 

t he  actual. peal; flow i.n se~iers  mny be somewht less  than pr.-ecli.cked, 

especially i f  al.1 1.ot.s arc never ocl=upj.ed sin!ultancousIy. 

it w i l l  probably be many years before most of the l o t s  i n  the seialered 

areas are hooked--up, j u d g h g  by the slow pace of: set t lement  i n  Magic 

,111 any event, 

Lalie Estates t o  date. 

reconmcndations i n  t h i s  report  for iricrcasing t h e  capacity of sewerage, 

FUInpiniJ f a c i l i t i e s  and  treatment p1.ant m a y  be deferred.  Flows i n  t h e  

sever systems (cspccially i n  those par ts  calculated t o  be undersized) 

I t  f o l l . o w s  that implcmcntatjon of semc of t h e  

should be periodically observed t o  erjtablish wheil $he recomniended 

r.ioclif icat ions will actual1.y be required. 
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