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1. INTRODUCTION: 

In  late 1972 the  Ministry  of  Transport  announced a land  expropriation  action 
on  Sea  Island,  in  order  to  prepare  for  construction  of  a  new  runway  at  Vancou- 

ver  International  Airport. .In March, 1 9 7 3 ,  a  Department  of  Environment  Steer- 

ing  Committee,  including  a  representative  from  Environmental  Protection  Service 

(EPS),  was  brought  together  to initiate'a study of the  environmental  effects 

8 

I' " 
of the  airport  expansion,  with  the  study  duration  understood  to  be  one  year. 

Subsequently,  this  study  was  incorporated  into  studies  by  the  Air.port  Planning 

Committee  (APC)  and  deadlines  have  frequently  been  extended. A more  complete 
understanding  of  the  APC  structure  is  available  in  the  report  of  that  committee. 

I 

As  part  of  the  overall  environmental  effects  study  conducted  by  Environment 

Canada,  .EPS  studied.  the  increased  pollution  that  could  be  ascribed  to  the 
Ministry of Transport's  construction  and  operation of an expanded  airport  fac- 

ility  in  Vancouver.  The  following  summaries  outline  the  studies  conducted  on 

air  and  water  pollution  and  discuss  the  solid  waste  aspect  as  understood from 

a  separate  program  of  studies. 

2. AIRPORT  EXPANSION  CONCEPTS: 

Studies  concentrated  on  proposed  alternative  runway  locations  at  Sea  Island, 

rather  than  the  alternative  airport  sites  identified  by  another  Airport  Plan- 
ning  sub-committee. 

. #  

,1 
.I) 
p 

-The Federal  Ministry of Transport  has  outlined  five  different  concepts  involv- 

. ing  Land  reclamation  for  the  proposed  airport  expansion,  (Figures 1, 2 and 3 ) .  

These  concepts  are  discussed  in  more  detail  in  the  Environment  Canada  Summary 

Report  (Environment  Canada, 1975). Briefly,  Concept  One  (figure 1) involves 

a parallel  runway  configuration  as  initially  considered  by  the  Ministry of 

Transport,  and  involves  the  reclamation  of  about 68 acres.  Concept Two (figure 

2) entails  an  alternative  development  plan  requiring  the  reclamation  of 234 

acres.  Concept  Three  (figure. 2) represents  a  longer  term  and  larger  develop- 

f 
1 

ment,  and  requires  the  reclamation of 508 acres,  while  incorporating  Concept 

Two  as  an  initial  stage.  Concept  Four  (figure 3)  is  an  extended  version  of 

Concept  Two,  involving  the  reclamation  of 627 acres  of  land.  Concept  Five 

(figure 3 )  is  also a longer  term  development  incorporating  Concept  Four  as 

an  initial  stage  and  involves,  in  total,  about 1 , 4 9 4  acres. 
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3 .  STUDY  OBJECTIVES: 

.The aim  of  the  pollution  studies  was  to  determine,  for  the  several  altern- 

ative  runway  layouts,  the  changes in'various aspects  of  pollution  that  would 

be produced.  Sufficient  detail  was  sought so that: 

1. The  amount of pollution  generated  could be compared to relevant  standards. 

2. Other  environment  Canada  services  could  determine  the  magnitude of the 

effects  of  pollution  on  the  resources  they  managed,  and 

3 .  Problems  requiring  additional  investigation,  but  capable  of  resolution 

in  a  subsequent  "Environmental  Design"  phase  were  highlighted. 

The  "Environmental  Design"  phase  is  discussed  under  the  title  "phase 3" in 

the  Summary  Report  of  the  Ecological  Sub-committee  (Environment  Canada, 1975). 

Since  an  environmental  assessment  should  take  place  very  early  in  the  history 

of  a  project,  there  will be many  elements  of  the  proposal  (certain  details of 

construction  techniques,  design  of  certain  facilities)  which,  following  stan- 

dard  engineering  practise,  will  not be determined  in  detail  until  completion 

of'the assessment  and  receipt  of  approval  to  proceed. Yet,  knowledge of many 

of  these  details'  are  essential  to  predicting  the  environmental  effects.  Although 

in many cases, itwill be  necessary to obtain  detailed  information  on  these 

elements  during the.assessment  phase,  it  is  possible to  stipulate  approval 

of  a  project  for  implementation  subject  to  Environmental  Design  requiring 

minor  environmental  appraisal. If this  type  of  approval  is  given,  criteria 
must  be  established  for  the  environmental  design  phase. 

4 .  FINDINGS AND RECOMMENDATIONS: 

4.1.1 Impact of,Dredging on  Water  Quality 

Findings : 

1. During the'period March  through  September,  the  Fraser  River  has  its 

maximum  effect  on  the  estuarine  area  in  terms  of  sediment  load.  Dredg- 

ing  operations  during  this  period  will  have  little  discernable  effect 

' on  turbidity  because of the  already  high  background  suspended  sediment 
land  reclamation values.  Suspended  sediment  levels 

operations  will  be  more  pronounced 

associated  with 

October  through February,  however, 
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they  will  still  remain  relatively  low.  Settled  sediments  will  contri- 

bute  to  the  degradation  of  intertidal  fish  and  bird  habitat  if  the 

spillway  discharge  is  discharged  to  Sturgeon  Banks. 

2. The  presence  of  phosphates  and  release  of  ammonia  in,  and from, 

dredged  material  respectively  will  lead  to  nutrient  enrichment  during.' 

the-time that  spillway  material  is  discharged.  This  may  contribute 

to  growth of unsightly  algae. 

' ( 1  

3 .  Oxygen  reduction,  and  increased  suspended  sediments  could  present 

serious,  but  localized,  ,problems  in  areas  immediately  adjacent  to  the 

spillway  discharge - estuarine  water  interface.  (The  latter  will  physi- 
cally  oscillate  with  the  tidal  phase.) If discharged  to  Sturegon  Banks, 
dilution  over the.greater Sturgeon  Bank  area  should  serve  to  minimize' 

any  such  effects  attributable  to  the  dredge/fill  procedure  beyond  the 

immediate  area.  Any  dissolved  oxygen  reduction  would  be  most  severe 

when  dredging  the  initial  four  feet of borrow  sites 1 or 6 .  A properly 

designed  discharge  to  the  Fraser  River  would  be  more  satisfactory. 

4 .  There  is  a  possibility  of  disrupting  existing  contaminated  sediments, 

if  the  spillway  discharge  is  directed  to  'the  Iona  Island  Sewage  Treat- 

ment  Plant  outfall  channel.  The  spillway  discharge  should  be  directed 

away  from'  the  channel. 

5. The  sediments  dredged ,from any  borrow  site  (particularly  Borrow  Site 4 )  

will  contain  bacteria.  Similar  dredging  activities  in  the  North  Arm, 

Sea  Island  area,  have  not  been  known  to  cause  bathing  beach  contamination, 

' however;  there  is  a  slight  possibility of contamination  warranting  atten- 

tion,during  dredging  periods,to  results  of  the  health  authorities  regular 

samplirig. 

6 .  With  respect  to  recommended  North  Arm  borrow  sites,  liberation  of H2S 
at  the  dredging  site  is  not  expected  to  be  a  problem.  Liberation  of 

H2S in  the  spillway  area  could  occur  when  dredging  the  initial 1.5 feet 
of sediment  if  anaerobic  conditi'ons  were  present - this  is  not  expected 
to  occur. 
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7 .  

8. 

9. 

Standards  and  Guidelines  used  by  the U.S. Environmental  Protection 

Agency  and  Ontario  Ministry  of  Environment  (OME)  are  designed  for 

the  dredging  and  open  water  disposal  of  sediments,  and  are  not  applic- 

able  to thislandfill operation on  a  sensitive  estuarine  bank.  How- 

ever,  the  acceptable  levels  stated  for  the  various  parameters  were 

the  only  levels  located  through  our  literature  search  which  distinguish 

contaminated  from  uncontaminated  sediments,  and  are  useful  in  judging 

the  likelihood  of  water  pollution  in  the  sptllway  discharge. 

Fauna  from  Sturgeon  Bank  have  higher  levels  of  some  heavy  metals  (not- 

ably  mercury,  but  also  -possibly,  cadmium,  lead,  zinc  and  copper)  than 

animals  elsewhere.  In  certain  strata  at  Borrow  sites 1 and 3 ,  zinc  and 

lead  concentrations  are  encountered  which  are  higher  than  levels  set 

by  EPA  and OME for  the  dredging  and  open  water  disposal  of  spoil.  Most 

of  these  contaminants  will  be  contained  in  .the  landfill.  Possible 

increases  in  lead  and  zinc  loading  to  this  sensitive  area  could  be 

avoided  by  direction  of  the  spillway  discharge  to  the  Fraser  River. 

The  nature  of  the  effluent  from  the  Iona  Island  Sewage  Treatment  Plant 

discharged  in  an  area  adjacent  to  the  proposed  land  reclamation  site 

would  actually,  in  most  ca'ses,  dwarf  any  water  contamination  produced 

as  a  result  of  the  dredge  and  fill  procedure. 

Recommendations: 

1. Expansion  onto  Sturgeon  Banks  should  be  limited  to  the  smallest  area 

possible  because  of  expected  changes  in  water  quality  associated with 

a  landfill  operation.  On  the  basis  of this report  alone,  only  Concept 

One  would  be  acceptable,  and  Concepts  Two t o  Five  would  be  unacceptable; 

however, on the  basis of other  reports  presented  by  the  Ecological  Sub- 

committee,  we  recommend  no  expansion  onto  Sturgeon  Banks. 

8 
1 

2. If  fill  is  required,  it  should  be  obtained  from  Borrow  Sites 1, 3 or 8. 

Clayey  silt  below 18 feet  at  Borrow  site 1 should  be  avoided. 

3. The  berm  height  and  spillway  location outlined.by DPW (Isfeld  and Wu, 
1974) will  lead  to  increased  pollution. If Concept  One  is  approved 
for  construction,  the  construction  techniques  should  be  revised  to 



ensure  no  tides  or  waves  will  overtop  the  berm.  The.  spillway  dis- 

charge  should  be  directed to the  Fraser  River.  This  environmental 

design'  must  be  subject  to  .Environment  Canada  approval. 

4 .  A continous  monitoring  program  should  be  carred  out  during  the  dredge 

and  fill  procedures to ensure  that  no  gross  changes  in  dissolved 

oxygen  or  turbidity of.nutrient concentrations  or  bacteria  develop 

during  the  project. A monitoring  program  without  adequate  background 

data  is  similarly  limited  in  scope,  however, it-would also  prove  use- 

ful  in  weighing  future  land  reclamation  projects. 

4.1.2 Storm  Drainage  and  Sanitary  Sewerage  Systems: 

1. The existing  storm  drainage  collection  system  should be adequate f o r -  

present  and  anticipated  future  needs. Some of  the  pump  stations and 
tide  gates  are in only  fair  condition and may, if confirmed by further ' 

engineering  studies  need  replacement in the  near  future. 

2. Ethylene .and'propylene glycols  used as aircraft de-icers may result 
in significant.  short-term  oxygen  demands  on  the  Fraser  River,  if . 

allowed  to  enter  the  River. 

3.  The present  quantitites  of  urea  used  for  runway  de-icing are unlikely  to 
cause  deterioration  of  the  surface  and  ground  waters. 

4. Although  there  have  been no reported  large  fuel  spills  resulting 

in  serious  environmental  damage,  there.exists a potential for..a 
serious  spill  sometime  in  the  future. 

5 .  A potential  pollution  source  consists of the  "dry  chemicals"  used in 
,the fire  training  procedures  because of.their high toxicity-to fish 
and  the  lack  of  containment practices.in their  use. 

6 .  Small  quantities of oils,  greases,  solvents,  etc.  enter  the 

storm  drainage  system  through  accidental  spills. . .  
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7. A i r c r a f t   w a s h i n g   r e s u l t s   i n  a l i m i t e d   d i s c h a r g e   t o   t h e   s t o r m  

dra inage   sys tem  of  a p o l l u t a n t   w h i c h   i n   l a r g e   q u a n t i t i e s   w o u l d  

b e   t o x i c   t o   e s t u a r i n e  l i f e  if i n t r o d u c e d   d c r e c t l y   i n t o   t h e   F r a s e r  River.* 

8. The p o l l u t i o n  levels measured   dur ing   ' the   l imi ted   moni tor ing   of   the  

s t o r m   d r a i n a g e   d i s c h a r g e s   t o   t h e   F r a s e r  River showed  no  ser ious * 

contaminant  levels. Phenol  levels were h i g h e r   t h a n   t h e   f e d e r a l   o b j e c t i v e s  

but a l l  b i o a s s a y  tests r e s u l t e d   i n  100% f i s h   s u r v i v a l .   T h i s   p r o g r a m  

is  u n l i k e l y   t o   r e f l e c t   t h e   r e s u l t s  of such   sho r t - t e rm  pe r iod ic  

d i scha rges   such  as a i r c r a f t   d e - i c e r s ,  runway d e - i c e r s ,   f u e l   s p i l l s ,  

and f i r e   t r a i n i n g   r u n o f f .  

9. T h e   e x i s t i n g   a i r p o r t   s a n i t a r y  sewage c o l l e c t i o n   s y s t e m   e f f e c t i v e l y  

conveys a l l  a i r p o r t   s a n i t a r y  sewage t o   t h e   I o n a   I s l a n d  Sewage Treatment  

P l a n t .  

O t h e r   t h a n   i n c r e a s i n g   t h e   q u a n t i t y   o f   s e w a g e ,   a n y   a i r p o r t   e x p a n s i o n  

should  have l i t t l e  impact  on the   s an i t a ry   s ewage   co l l ec t ion   sys t em.  

10. The wastes e n t e r i n g   t h e   s a n i t a r y   s e w e r s   f r o m   t h e  C.P.  A i r  p l a t i n g  

shop may n o t  meet t h e  GVRD r egu la t ions   gove rn ing   t he   admiss ion   o f  

wastes i n t o   t h e i r  sewers. This   problem is c u r r e n t l y   b e i n g   i n v e s t i g a t e d  

as p a r t   o f  a separate s t u d y .  

An awareness of the e x i s t i n g   a i r p o r t   o p e r a t i o n s   t h a t  are a d v e r s e l y  

a f f e c t i n g   q u a l i t y   o f   t h e   e f f l u e n t   e n t e r i n g   t h e   s t o r m   d r a i n a g e   s y s t e m ,  

as i den t i f i ed   above ,   shou ld   enab le   any  new f a c i l i t i e s   t o   b e   d e s i g n e d  

t o   m i n i m i z e   f u t u r e   i m p a c t s .  

Recommendations  (based  on p re sen t  ope ra t ions* )  

. .  

1. The s ta te  of repair  of t h e  storm d r a i n a g e  pump s t a t i o n s   a n d   t i d e  

g a t e s   s h o u l d   b e   i n v e s t i g a t e d   a n d   t h e s e   f a c i l i t i e s   r e p l a c e d   o r   u p g r a d e d  

where  found  necessary.  

8 
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Consideration  should  be  given  to  providing  specially  designed 
loading  gates  for  de-icing  aircraft.  These  gates  would  permit  the 
spent  de-icing  liquid  to  be  recycled  and  re-used  without  discharging 
to  the  stoi-m  ditches.  This  proposal  will  require  further  investigation. 

In order  to  prevent  fuel  spills  from  contaminating  the storm drainage 
system,  the  ditches  leading  from  all  aircraft  fuelling  areas  should 
be  equipped  with  fuel  interceptors. 

. .  

No industrial  discharges  should  be  permitted  to.  enter  the storm' drainage 
system. 

All drainage  facilities  from  are'as  where  accidental  spills of oils, 
greases,  solvents,  etc.  may  enter  the  st'orm  drainage  system  should be 
equipped  with  proper  traps  to,,,recover  these  materials. 

More extensive  monitoring of the storm drainage. discharges  to the 

Fraser River  should  be  undertaken,  particularly  at  times when,the effects 
of  intermittent  operations  'such  as  aircraft  de-icing  and  fire  training 
are likely to be  reflected  in  the  results. 

. .  

. .  . 

The  Greater.  Vancouver  Regional  District  Regulations  governing  the 
admission  of  wastes  into  sanitary  sewers  and  ali  other  applicable 
regulations  should  be  enforced  for  all  discharges.  to  the  sanitary  sewers. 

. .  
Gaps In Knowledge 

1. Further  studies  should be undertaken  to  determine the magnitude of 
the  pollution  problem  resulting  from  the  fire  training  exercises. 

2. There  have  been  no  identified  sources  of industrhl discharges  to 
the  storm  drainage.  system. ' An  industry-by-industry  investigation  of 
all  firms  operating  out  of  the  old  Airport  Industrial  Area  will  be 
required  to  verify  this  gap  in  collected  data. 
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Effects on , t h e  Iona. Island  Sewage  Treatment Plant'and Sturgeon Bank: 

Of  the.  five  airport  expans'ion  concepts  under  considkration,  Concept 1 

causes the'least amount of disruption  to  the  existing  sewage 
dispersion  mec4anism;  no  expansion  onto  Sturgeon  Bank  is  the  preferred 
situation. 

?I 
i 

Expansion of theairport  onto  Sturgeon  Bank  will  possibly  restrict 
circulation  and  flushing  in  the  'vicinity of the  Iona  Island  Sewage 
Treatment  Plant.  outfall.  Moving  the  outfall  location  further  seaward 
as a possible  means of alleviating  this  problem  should  be examined. 
Upgrading,  the  treatment  at  the  Iona  Sewage  Treatment  Plant,  while 
important,  would  not  independently'  alleviate  the  effects  of  the  proposed. 
airport  expansion 

. .  
Alleviating  restricted  circulation  in  'the  vicinity  of  .the  outfall 
may be  possible.  through  the  installation of a tidal  floodgate  on 
McDonald  Causeway  which  would  allow  fresh  water  flushing  from  the 
North Arm of the  Fraser  Rivet. t o  Sturgeon  Banks in the  vicinity 

. 1  

may  be  achieved,  some  undesirable .of the  outfall.  While  improved  ,flushing 
silt  deposi.tion  .might.  result  in  McDonald 
area  around  the  existing  sewage  outfall. 

. .  . .  

'Regardless of possible  airport  expansion 

Slough  and  in  the  foreshore . E  
or  other  developments  in 

the  immediate  area,  continuing  degradation of Sturgeon  Banks  appears 
inevitable, ' if discharge of effluent  continues'  in  its  present  condition. 

.Recommendations 

1. No-expansj-on  .of  the  airport  should  take  place  because of anticipated 
. .  

disruption tp' the  'existing  sewage  'dispersion  mechanism. 
._.__. - . . . . - ." . ..- "" '. .. . - ' . 

2 7  If any  expansion  of  Vancouver  International  Airport  .is  to  occur: 
- . .... I - . " 

a) The  choice  should  be  Concept  One  to  minimize  disruption  to  sewage 
. .  

. .  I 
dispersion,  if  no  upgrading  of  the  treatment  plant or extension 
'of the  outfall  occurs. 
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b) If extension of the  outfall 
any of ' the  concepts,a  joint 
to  deveiop -the criteria  for 

is  considered in conjunction  with 
study (MOT, GVSDD,  DOE,PCB)  be  launched 
selecting  an  acceptable  outfall. 

Pre  and  post-airport  expansion  studies  be  carried  out  eo  document 
the  effect  and  magnitude of the environmental.degradation and  zone of 
influence  of  the  Iona  Island  Sewage  Treatment  Plant  discharge  and to 

generate  the  necessary  data  for  corrective  measures If incremental 
environmental - d a g &  ,do  resuit 

A review of future  upgrading  necessary  to  handle (or reroute).storm 
water  at  the  Zona  Island  Sewage  Treatment  Plant  should  be  underta,ken. 
This will ensure  adequate  effluent  treatment  of  ,t,he  sewage.  for a 

greater  portion  of  the  year. 

The  possibility of installing a flood 
t o  allow.flushing of Sturgeon  Bank  in 
Sewage  Treatment Plant.outfal1 should 

. .  . , .  

gate  on  McDonald  Caus&ay 
the  -vicinity, of the  Iona  Island 
be  studied  further. 

Gaps  in  Knowledge 
. . .  

Flow  and  analyticaq  characteristics of the V I A  sewage  component to the 
Iona  Island  Sewage  Treatment  Plant  are not adequately  known.  Bioassays should.be 
carried  out  to  determine  the  toxfcity.of  this  sewage  stream.  If  this  information 
indicates  that a problem  exists,  then  further  work  should be-done .to  eliminate 
the  source(s)  of  toxicity 

4 . 2  Solid and Toxicwaste Management  Study: 
.- . 

Since  solid  waste  had  been  identified  for  study  in a separate  EPS 
.program, no additional  studies  were  undertaken. The EPS  Federal  Activities 
Abatement  Group  manages  the  Federal  Government's own clean-up  program. 1 

1. See "Federal  Activities  Environmental  Protection  and  Clean-up  Programs", 
EPS,  Pacific Region, December, 1973, for a general  description of this 
Group. 
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The  progress  and  direction  of  this  study  was  overseen  by a special , 

Steering  Committee  established  for  this  purpose.  This  Committee  was  made  up 
of  representatives.  from  MOT, EPS, National  Health  and  Welfare  and  the  Health 
of  Animals  Branch  of  the  Department  of  Agriculture. The lead role'on the  Committee 
was  assumed  by  the  Federal  Activities  Abatement  Group  of EPS, as it was  under  the 
auspices of  the  Federal  Activities  Clean-Up  Prograrkthat  the  study  contract  was  let. 

'The  National  Health  and  Welfare  major  concerns  relate  to  the  general 
sanitation  of  waste  handling  and  the  possiblity  of  contagious  disease  entry  into 
Canada  via  wastes  from  international  passengers.  The  Health  of  'Animals  Branch 
of  the  Department  of  Agriculture  administers  the  major  legislation  controlling 
international  wastes  entering  Canada,  namely  the  Animal  Contagious  Disease 
Regulations,  which  call  for'  inc'ineration  of  all  international  wastes. The Committee 
was  formed  prior  to  the  implementation .of the  study  and  had  input  into  the 
development  if  its  terms  of  reference  and  the  choice  of  consultant  to  carry  out 
the  study. In addition,the  Committee  met  regularly  throughout  the  course of the 
study  to  review  th'e  study  progress  and,  lastly,  to  review a draft  of  the  final 
report  before  publication. 

0bj ectives 

The  aim  of  this  study  was  to  carry  out  an  investigation of all  solid 
wastes-  and  hazardous  and  toxic  wastes  generated  within  the  Vancouver  International 
Airport.  complex.  Airplane  and  runway  de-icing  fluids,  storm  water  run-off  and 
sanitary  wastes  were  specifically  excluded from the  study. 

The  study  considered  many  aspects of waste  management,  including  elements 
of materials  acquisition,  storage  and  usage,  and  waste  generation,  collection 
and  disposal and includes: 

1. Identification  of  present  sources,  volumes  and  natures  of  waste; 

2. Projection  of  quantities  of  VIA  wastes  to  the  year 1980 (and  several 
years  beyond) ; 

3.  Analysis  of  waste.handling  and  disposal  techniques  to  lead  to  the 
development  of  alternative  disposal  plans,  which  will  meet  or  exceed 
all  applicable.provincia1  and  federal  guidelines  and  regulations; 
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t 4. Selection  of  optimum  waste  management  plan; 

5 .  Provision of-an.implementation program  including  costs,.  scheduling 

and  responsibilities. 

The  Findings  and  Recommendations  presented  here  are  based  on  the  consultant's 

report to the  Steering Coaittee described  above.  The  report  has  been  accepted 

by  that  Steering  Committee,  and  the  recommendations  are  being  considered  for 

-1 implementation. 

Findings : 

1. The  entire  Vancouver.  International  Airport  complex,at  present,  generates 

:$, ' .  

about 150 cu.  yd/day (15 tons/day)  of  solid  waste. By 1980,  this  rate 
. '  is  expected  to  more  than  double,  ie.  grow  in  proportion  to  passenger 

traffic  increase. 

2. The  entire  airport  complex, at present,  generates  over 50,000 gal/year 

.of combustible  liquid  wastes  and  this is expected  to  rise to 75,000 to 

80,000 gal/year  by. 1980. 

1 
Z" 
1 ,  5. The  existing  waste  disposal  procedures  at  the  Airport  are  inadequate 

8 
'1 

3 .  A  metal  plating  shop  operated by C P '  Air  generates  large  quantities of 

dilute  inorganic  chemical  soiutions  and  presents  problems in management 

of  spent  but  concentrated  solutions. 

4 .  Incineration of international  wastes  is  necessary  to  meet  the  require- 

ment of the  Animal  Contagious  Disease  Regulations. 

in  a  number  of  areas: 

a)  Solid  waste  in  the  Terminal  Building  area  is  managed  poorly,  result- 

ing  in  overflowing  bins  and  poor  housekeeping; 

b) International  wastes  are  not  fully  segregated; 

c) Toxic and  hazardous  wastes,  other  than  international  wastes, 

are removed  by  contractor  and  placed in unacceptable  landfill  areas; 

d) There is no central control of waste management. 
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Recommendations ' 

1. The overall  recommended waste management  scheme  incorporates  the  following: 

Solid  wastes from the  industrial  area go to designated * landfill 
areas  by  contracted disposal services as at present; 

All  other solid-. wastes be  incinerated at a facility  installed 
at the  Airport  and  owned  by  the  Federal  Government  (which  complies 
with  Federal  Government  Air  Pollution  regulations*); 

Combustible  liquid  wastes  from  the  entire  airport  complex  be 
disposed  of  through  any one-of, or. a combination  of: 

- Incineration  in a facility  installed  at  the  Airport; 
- Incineration  at  the  GVRD  sewage  sludge  incinerator  at  the  Richmond 
Sewage  Treatment  Plant; 

- Recovery  by  re-refining; , I 

The . .  CP  Air  Plating  Shop  wastes  be  satisfactorily  controlled 
by  CP  Air; 

Terminal  Building  solid  wastes  be  collected by' a unit  train  to 
minimize  heavy  truck  traffic  in  the  ramp  areas  and  to  provide 
optimum  pick-up  service.  This  function  should  be  activated 
immediately as a contingency  measure; 

I .  

The  Ministry of Transport  be  assigned  responsibility  for 
implementation  of  the  waste  disposal  scheme  and  own  the  on-site 
disposal  facilities.  In  addition,  it  will  be  responsible for 
ensuring  that  all  waetes  are  managed  properly. 

2. The feasibility  of  heat  recovery  from  waste  incineration was examined 
and  there  appears  to  be an econsmic.advantage t o  burning a l l  waetes and recovering 
the  heat, A final  decision  on  this  cannot  be  made  without  further  information for 
Airport  Expaneion. 
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4.3 Air Qua l i ty  
. * .  

Findings  : 

The m a j o r   f i n d i n g s   w i t h   r e s p e c t   t o   p o l l u t a n t   e m i s s i o n  rates f rom  the  

a i r p o r t   o p e r a t i o n s  as Sea   I s land  are summarized as fo l lows :  

1. The t o t a l   p o l l u t a n t   e m i s s i o n s ,  on   an   annua l   bas i s ,  are e s t ima ted  

a t  5450 metric tons  and  22,600 metric t o n s   f o r   t h e   y e a r s   1 9 7 3   a n d  

2000 r e s p e c t i v e l y .  A breakdown  of t o t a l   e m i s s i o n s  by type  of p o l l -  

u t a n t   f o r   t h e   y e a r   1 9 7 3  is: carbon  monoxide  67%, t o t a l   h y d r o c a r b o n s  

18%, n i t r o g e n   d i o x i d e  11%, s u l f u r   d i o x i d e   4 % ,   a n d   p a r t i c u l a t e s   a b o u t  1%. 

2. Average  pol lutant   emissions  on a d a i l y   b a s i s ,   f o r   t h e   y e a r   1 9 7 3 ,  are 

e s t i m a t e d  a t  9 .8  metric tons  carbon  monoxide, 2.8 metric t o n s   t o t a l  

hydrocarbons,   1 .6  metric t o n s   n i t r o g e n   d i o x i d e ,  0.5 metric t o n s   s u l f u r  

d-ioxide,  and 0.16 metric t o n s   p a r t i c u l a t e s .   A i r c r a f t ,   a g a i n   r e f e r r i n g  

to   .year   1973,   account   for  47% o f   t h e   t o t a l   p o l l u t i o n   b u r d e n .  ' A break- 

- down o f   t h e   a i r c r a f t   c o n t r i b u t i o n   t o   t h e   t o t a l   p o l l u t i o n   b u r d e n  a t  t h e  

. ,  

, .  
. a i r p o r t  b y   t y p e   o f   p o l l u t a n t ' i s  as fo l lows :  39%  of t h e   t o t a l   c a r b o n  mono- 

'x ide,   65%'  of t h e   t o t a l   t i y d r o c a r b o n s ,  72% of " t h e   n i t r o g e n   d i o x i d e ,  24% 

. ' of  the  sulfur  dioxide' ,   and  60% of t h e   p a r t i c u l a t e s .   R e f e r e n c e  i s  made ' 

t o   F i g u r e  4 i l l u s t r a t i n g   t o t a l   e m i s s i o n  rates by tYPe Of P o l l u t a n t  
. , ',. 

. '  f rom  the   ' va r ious   sou rces .  
. I  . ~. 

3. V e h i c u l a r   . a c c e s s   t r a f f i c ,  are e s t i m a t e d   t o   a c c o u n t ,   d u r i n g   t h e   b a s e   y e a r  

1973,   for   approximately 44% of   t he   t o t a l   emis s ion   and  was, t h e r e f o r e ,  

t h e   s e c o n d   l a r g e s t   c o n t r i b u t o r   t o   t h e   t o t a l   p o l l u t i o n   b u r d e n .  

Fo r   r e f e rence ,   t he   Na t iona l  A i r  Q u a l i t y   O b j e c t i v e s   a r e   t a b u l a t e d   i n   t h e   f o l l o w i n g  

t a b  le : 1 

1 
;. . 

The Maximum Acceptable Level i s  i n t e n d e d   t o   p r o v i d e   a d e q u a t e   p r o t e c t i o n   a g a i n s t  
e f f e c t s  on s o i l ,   w a t e r , v e g e t a t i o n ,  materials, a n i m a l s ,   v i s i b i l i t y ,   p e r s o n a l  com- 
f o r t  and  well-being. It r e p r e s e n t s   t h e   r e a l i s t i c   o b j e c t i v e s   t o d a y   f o r  a l l  p a r t s  
of  Canada. When t h i s   l e v e l  i s  exceeded ,   con t ro l   ac t ion  by a regula tory   agency  
i s  i n d i c a t e d .  

The Maximum 'Des i rab le   Level   def ine . s   the   long- te rm  goa l   for  a i r  qua l i t y   and   p rov ides  
a ' . b a s i s   f o r   a n   a n t i - d e g r a d a t i o n   p o l i c y   f o r   t h e   u n p o l l u t e d   p a r t s  of the   count ry   and  
for   the   cont inuing   deve lopment   o f   cont ro l   t echnology.  

. .  , .  
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NATIONAL  AIR  QUALITY  OBJECTIVES 
" 

Max. Desirable Max. Acceptable 
(ugIm3) l e v e l  (ug1m3) l e v e l  ,. . . .  

Sulfur Dioxide 

1 Hour 450 900 
2 4  Hour 150 300 
1 Year 30 60 

Suspended-Particulates 

24 Hour " 1 2 0  
1 Year ** 60 

Carbon Monoxide * 
1 Hour 15 35 
8 Hour 6 15 

Oxidants (Ozone)' 

1 Hour 100 . 160' . .. 
2 4  Hour-' 30 . so 
1 Year , 2 0  30 

. .  

. .  . .  . .  

Nitrogen  Dioxide 

2 4  Hour 
1 Hour 

1 Year 60 

400 
2 00 
100 

mg/m3 
** geometric mean 

I t  Is noted  that no c r i t e r i a  have been  developed for t o t a l  hydrocarbons under 
the  National  Air  Quality  Objectives. 

1 
1 
1 
I 
1 
I 
1 

Ambient  pollutant  concentrations  were  determined  theoretically  by  disper- 

sion  modelling.  Four  urban  areas  continguous  to  Sea  Island  were  selected as rep- 

resentative  receptors  being  most  directly  affected  by  airport-generated  pollutants. 

The  receptors  are  generally  described  as  located  southeast,  northeast,  north  and J 
south  of  Sea  Island,,  and  are  specifically  defined  within  the  foregoing  "sectors" 

as  Site R1 - No.  3  Road  and  Cambie  Street  (Richmond),  Site  R-2 - Granville  Street 
and  West  70th  Avenue  (Vancouver),  Site  R-3 - Pt.  Grey  Golf  Course  area,  and  Site 
R-4 - No. 1 Road  and  River  Road  (Richmond).  The  major  findings  with  respect  to 
ambient  pollutant  concentrations  are  summarized  as  follows,  noting  that  values 

are  for  years  1975 ' and 2000 respectively: 

1 
1 
I 
1 

3 1 
3 I 

. .  

1. Nitrogen  Dioxide . .  

Maximum  one-hour  concentration  values,  increase  from 200 ug/m  to  1150  ug/m3. 

Average  annual  concentrations  increase  from  3  ug/m3  to  12  ug/m3. 

3 

2. Sulfur  Dioxide 

Maximum  one-hour  concentration  values  increase  from 12  ug/m  to  approx- 

imately 150 ug/m3. 

Annual  average  concentration  values  increase  from -1 ug/m , to 5 ug/m3. 

. .  

3.  Carbon  Monoxide 

Maximum  one-hour.  concentration  values  increase ' from 2 mg/m3 to 8 mg/m . 3 
' .  . 
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4. 

- .  

5. 

Total  Hydrocarbon?;, .. 7 1. :. 

Maximum  one-hour  concentration  values  increase  from 600 I .  mg/m3  to 

3000  mg/m3  approximately. . .  

Suspended  Particulates . 

Average  24-hour  concentration  values  increase  from  0.3  ug/m?  to  approx- 

imately  2  ug/m3  at  year  2000. 

Average  annual  concentrations  increase  from 0.2 ug/m3  to 2 ug/m3. 

. . .  

SUMMARY AND RECOMMENDATIONS: 
. .  . .  . , ,  . .  

In  reviewing  the  calculated  ambient  concentrations  of  pollutants,,it i s  

evident  that  air  quality  in  general  will  deteriorate  inherently  due  to  increasing 

airport  activity.  Qualitatively  short  term  air  quality will  be  affected  most  sig- 

nificantly.  The  portion  of  ambient  pollutant  levels  attributable t o  VIA on an 

annual  average  basis,  is  estimated  to  be  within  the  most  stringent  'levels  set 

forth  under  federal  and  provincial  air  quality  objectives,  for  both  the  current 

and  future  levels of airport  activity.  This  applies to all of the  pollutants 

studied,  carbon  monoxide,  hydrocarbons , nitrogen  dioxide,  sulfur  dioxide  and  sus- 
pended particulates. 

. .  

', . 

,: , 

. . On-a short-term  basis,  it  is  estimated  that  nitrogen  dioxide  may  exceed  the 

one-hour  concentration  limit o f "  the,  maximum  acceptable  level of .the  National  Air 

Objectives.'  This  condition  is expected-to occur  .very  infrequently,.estimated  at 

several  .hours,per year, during the.joint  occurence  of  .peak  airport  activity  and 

the  most  adverse  climatological  conditions.  With  respect  to  total  hydrocarbons, 

it  is  inferred  that  short  term  ambient  concentrations  may  also  be  exceeded  at  a 

similar  frequency  to  nitrogen  dioxide,  when  compared  with  the  U.S.A.  ambient  air 

quality  .standards  set  at 160 ug/m3  (3-Hour  average). 

.. . ., 

- ,  

- .  

It is  unfortunate  that  the  theoretical  projections  of  ambient  air  quality, 
cannot  be  substantiated  by  existing  monitoring  data.  The  network of  monitoring 

stations  operated  by  the  Greater  Vancouver  Regional  District  in  the  Lower  Mainland 

includes  one  station  measuring  suspended  particulates  and  is  located  at  the  main 

terminal  building  of  the  airport.  The  data  record  for  the  years 1972, 1973 and 

1974,  show  three  occurrences  where  the  24-hour  maximum  acceptable  level of the 

National  Air  Quality  Objectives  were  exceeded,  although  annual  geometric  means. 

are  quite  low  at 55, 53 and 53 ug/m3  particulates,  respectively.  A  detailed  analy- ' 

sis of the  data  is  not  possible,  and  therefore  precludes  any  assessment  as  to  the 

portion of the  total  particulate  load  that  is  contributed  by  airport-generated 
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po1lufants;-however,,  extensive  industrial  activity  along  the  North  Arm  of  the 

Fraser  River  can  be  expected  to  contribute  the  major  portion of the  suspended 

particulate  matter  noted  previously. , .  

In  summary,  it  is  conclude'd  that  short-term  pollutan't  levels  for  the  scale 

of airport  operations  to  year  1985 will  not  result  in  ambient  pollutant  concen- 

trations  over  current  federal  and  provincial  air  quality  objectives.  For the 
scale  of  airport  operations  beyond  1985,  it  is  expected that,ambient air  qual.ity 

may  occasionally  exceed  air  quality  objectives.  Thus,  it  appears  unlikely  that 

an  airport  expansion  to  25  x 10 passengers/year  at  year  2000  will  have  a  sig- 

nificant  environmental  impact  with  respect  to  air  pollution. 

6 
, .  

In  view of the  findings of this  study,  having  been  based on.theoretica1 con- 

siderations,  the  following  recommendations  are  made: 

1. That  a  site-specific  ambient  air  surveillance  study  of  sufficient  time 

duration  be  undertaken  in  order  to  assess  more  quantitavely  and  realist- 

ically,  the  present  status  of  ambient  air  quality  in  the  vicinity of the 

airport.  Most  importantly,  such  a  study  would  provide  information  on 

the  disposition of pollutants  during  prolonged  stagnation  periods  that 

accompany  the  land-breeze/sea-breeze  air flow characteristic of this,' 

coastal  location,  and  at  the  same  time  provide  needed  baseline  data 

against  which  any  future  trends  in  air  quality  may  be  compared. 

2.  That  a  station  with  multi-parameter  air  quality  measurement  capability 

be  established  in  proximity  to  the  airport.  This  station  should be 

capable  for  integration  with  the  proposed  expansion  of  the  Greater  Van- 

couver  Regional  District  network  of  ambient air'quality monitoring 

stations. 

, .  
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5. DISCIJSSION : 

Considered toge thc r ,   t he   s tud ie s   conduc ted   on   wa te r ;   so l id   was t e ,   and  a i r  po l l -  

u t i o n  come to the   conclus ion  t h a t ,  of t h e   f i v e   e x p a n s i o n   c o n c e p t s   o r i g i n a l l y  

proposed,  Concept O n e ,  which  involves   the smallest ex tens ion 'onto   S turgeon  Banks ,  

would cause the  l ea s t  pol lu t ion .   Wi th   increased   in t rus ion   on to   S turgeon  Banks ,  

po l lu t ion   f rom  in t e r f . e r ence  with Iona   I s l and  Sewage P lan t   d i scha rge   ( a l though  

' technological ly   correctable)   and  f rom  dredging  progressively  increase.  A s  

indicated  in   the  Environment   Canada Summary Report  on the  Vancouver  Airport  

expansion  proposal,   any  expansion  onto  Sturgeon Banks could   cause   se r ious   envi ron-  

mental   consequences  and no expansion i s  recommended. 

I .  

Within  the  concerns  addressed  by  the  Ecological  Sub-Committeey i t  is our   op in ion  

t h a t   t h e  10:;s o f   f i s h   a n d   w i l d l i f e   h a b i t a t  is the   mos t   s e r ious   conce rn   d i r ec t ly  

r e s u l t i n g  from the   p roposed  runway c o n s t r u c t i o n .   P o l l u t i o n  w i l l  be   i nc reased ,  

but   can  be  kept  a t  a minimum. This ,   however ,   does   not   imply  that  w e  t h i n k  

t h e  po l lu t ion   added  i s  of no  concern.  There i s  a problem. 

The problem is  well b r o u g h t   o u t   i n   t h e  case of a i r  p o l l u t i o n .  

The a i r  qua l i t y   s tudy   conduc ted  was a t h e o r e t i c a l   o n e   u t i l i z i n g   r e l a t i v e l y  

s t a n d a r d   t e c h n i q u e s   f o r   p r e d i c t i n g  a i r  qua l i t y ,   bu t   hav ing   an   advan tage   ove r  

similar s tud ie s   i n   t ha t   l ong- t e rm  me teo ro log ica l   da t a  was a v a i l a b l e   i n   t h e  

immedia t e   l oca l i t y .  The r e s u l t s  are in tended   to   de te rmine  a i r  pol lu t ion   f rom 

a i rpo r t   ac t iv i ty   a lone .   A l though   conf i rma t ion  of t h i s  by a c t u a l   s a m p l i n g  i s  

impor t an t ,   t h i s   shou ld   be  done  by ex tens ion  of t h e   e x i s t i n g   N a t i o n a l  A i r  Po l l -  

u t i o n   S u r v e i l l a n c e   s y s t e m   i n   t h e  area. 

A i r p o r t   a c t i v i t y  up t o  t h e  year 2000 i n   i t s e l f  w i l l  r e s u l t   i n   a m b i e n t   p o l l -  

u t a n t   l e v e l s  well w i t h i n   t h e   m o s t   s t r i n g e n t   l e v e l s  s e t  f o r t h   u n d e r   f e d e r a l  

and   provinc ia l  a i r  q u a l i t y   o b j e c t i v e s ,  on an  annual  average  and a 24-hour 

a v e r a g e   b a s i s .  

On a s h o r t  term b a s i s ,  i t  i s  e s t ima ted   t ha t   o f  a l l  t h e   p o l l u t a n t s ,   o n l y   n i t r o g e n  

d ioxide  may exceed  the  one-hour   concentrat ion limit of   the  maximum accep tab le  

l e v e l   o f   t h e   N a t i o n a l  A i r  Qua l i ty   Ob jec t ives .   Th i s   cond i t ion  is e x p e c t e d   t o  

occur   ve ry   i n f r equen t ly   and   on ly   du r ing   t he   j o in t   occu rence  of p e a k  a i r p o r t  

a c t i v i t y  and   mos t   adverse   c l imato logica l   condi t ions .  By the   year  2000 t h e  

I 



a 
8 
I 

i j  

I 
t 

l o c a l  a i r  q u a l i t y   d e g r a d a t i o n  due s o l e l y   t o   a i r p o r t   a c t i v i t y  w i l l  be similar 

t o   t h a t   p r e s e n t l y   o c c u r r i n g   i n   c e n t r a l   V a n c o u v e r   d u e   t o   u r b a n   a c t i v i t y ,  how- 

e v e r   t h i s  i s  b a s e d   o n   a c t i v i t y   p r o j e c t i o n s   t o   t h e   y e a r  2000, wh.ich are h igh ly  . 
u n c e r t a i n .  

While even   t he   sho r t  term maximum pol lu tan t   . concent ra t ' ions   f rom  a i rpor t   ac t iv-  

i t y  w i l l  no t   .be   se r ious   f rom  an   eco logica l   po in t   o f   v iew,   they  may c o n t r i b u t e  

to   an   overa l l   po l lu t ion   problem  connec ted   wi th   our   loca l   topography,   descr ibed  

more f u l l y   i n  Volume 3 (Ai r   Qua l i ty )   o f   t h i s   r epor t  series. This  problem 

arises when a p e r s i s t e n t ,   e l e v a t e d   i n v e r s i o n   l i d   f o r m s   o v e r   t h e   i o w e r   M a i n l a n d ,  

a n d . a i r   w i t h i n   t h e   b a s i n  is no t   r ep len i shed   bu t  i s  c a r r i e d  backward  and  for- 

ward  by l a n d / s e a   b r e e z e s .  The a i r p o r t   a c t i v i t y   c o n t r i b u t i o n   t o   t h i s  i s  n o t  

known, a l - though   a i rpo r t - r e l a t ed   emis s ions  are a ve ry  small f r a c t i o n  of t h e  

t o t a l   e m i s s i o n s   i n   t h e  Lower Mainland. 

, .  

It s h o u l d   b e   e v i d e n t   t h a t   t h e   s o l u t i o n   t o   t h i s   l a r g e r   p r o b l e m  is c o n t r o l   o f  

i n d i v i d u a l   s o u r c e s ,  combined wi th  a i r  r e s o u r c e  management planning  on a l a r g e r  

s c a l e ,   a n d   t h a t  more r e s e a r c h   i n t o  a r ea l i s t t c  a i r  q u a l i t y . m o d e 1   f o r   t h e  Lower 

Mainland is requ i r ed .  We are f o r t u n a t e   t h a t   t h e   c o n t r o l   o f  a i r  pol lut . ion  prob-  

lems is  on a r e g i o n a l   b a s i s ,   a n d   c o n t r o l  of a i r p o r t   g e n e r a t e d  a i r  p o l l u t i o n  

( f o r  example by decreas ing   au tomobi le   ac t iv i ty)   should   be   under taken   wi th  

r e c o g n i t i o n  of t h i s   f a c t .  

The s i t u a t i o n   w i t h   r e s p e c t   t o  water p o l l u t i o n  is somewhat analogous.   The 's tudy 

of dredging  has .   concluded  that ,   to   the  best   of   our   knowledge,   l imited  dredging 

cou ld   t ake   p l ace   w i th   p rope r , con t ro l s   wh ich   wou ld   no t   r e su l t   i n  a s e r i o u s - p o l l -  

ution  problem. A su rvey   o f   a i rpo r t   gene ra t ed  water po l lu t ion   d i scha rged   t h rough  

the   s to rm  d ra inage   sys t em  has   i den t i f i ed   s eve ra l   i n t e rmi t t en t   p rob lem areas, 

which w i l l  b e   f u r t h e r   s t u d i e d   a n d   c o r r e c t e d  as p a r t  of the  Federal   Government 's  

Clean-up  program  described earlier;  e x p a n s i o n   o f   f a c i l i t i e s   w i t h o u t   c o r r e c t i o n  

would i n c r e a s e   p o l l u t i o n ,   a n d   c o r r e c t i o n  is a p r e - r e q u i s i t e   t o   e x p a n s i o n .  ' 'L imi ted  

sampl ing   of   ou t fa l l s   dur ing  wet and   dry   per iods ,   and   tes t ing   by   chemica l   ana lys i s  

and   l abo ra to ry   b ioas say   d id   no t   i nd ica t e   any   acu te   t ox ic i ty .   p rob lem  fo r   f i sh ,  

. .  

a l though   t he   i n t e rmi t t en t   sou rces   men t ioned   above   cou ld   have   t h i s   e f f ec t .  The 

inc reased  amount  of s a n i t a r y  waste from  an  expanded  a i rport  w i 1 . l  not  have  any 
a p p r e c i a b l e   e f f e c t ,  by i t s e l f ,  on the   e f f luen t   d i scha rged   f rom  the   Iona   I s l and  

Sewage Treatment   Plant   (a l though  the  Sol id   and  Toxic  Waste s t u d y   i d e n t i f i e d  a 
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source  of  heavy  metal  contamination  which  will  be  corrected).  However,  the 

proposed  embayment of the  discharge  area  is  of  concern  because  of  its  effect 

on  dilution. 

. .  
The  total  water  pollution  loading  from  the  existing  airport  or  the  proposed 

airport  expansion  cannot  be  accurately  determined  from  our  data.  We  have  good 

reason  to  believe  it  is  small  compared  with  other  sources  to  the  Fraser  River; 

if  the  recommended  corrective  action is carried out it could be improved  further. 

Yet, even had this  desired  data  been  obtained,  we  would  be  little  further  ahead 

in  our  assessment  of  the  impact of water  pollution,  in  view of the  lack of data 

on  existing  water  pollution  effects  on  the  aquatic  environment o f  the  Lower 

Fraser . 

The best  and  most  'recent  paper  dealing  with  biology  and  (in  par,t)  water  quality 

in  the  lower  Fraser,  is  that of Northcote (1974). Parts of his  paper  are  repro- 

duced  here: 

"Although.pub1ished  information  on  water  quality  in  the  mainstem 
._ -- -- . 

lower  Fraser is insufficient  to  draw  definite  conclusions  on  its 
condition  (Benedict et &., 1973),  and as we have.seen, that on its. 
biological co&unities  is  even  more  fragmentary,  nevertheless  enough 
is  available  to  permit  a few general, if tentative,  .observations. 

Apart  from  indications  of  high  coliform  bacteria  numbers  in  the 
North Arm portion  of.  the river,  there is no conclusive  evidence  from 
previous  studies on  the  bacterial,  algal,  higher  aquatic  plant,  or . 
invertebrate  communities  that  the  lower  river is at  present  severely 
polluted.  This  should  not  in  any  way  be  interpreted as indicating 
that all is well. Much  more  information  is  needed,  even  for  the  two 
groups  (bacteria  and  invertebrates)  for  which  there  are  at  least  some 
semi-quantitative data,  before any  meaningful  statement  can be made 
regarding  water  quality  effects  on  these  components of the  ecosystem. 

Water  quality  conditions  summarized by Benedict  et  al.,  (1973) 
do  not  indicate  any  obvious  threats to the  fish  community  in the 
mainstem  river  nor  is there,clear evidence  in  the  biological.information, 
however  scanty, reviewed.herein of a  major  problem  existing  there  at 
presqnt.  Occurrence of rather.  high  mercury  levels in adult  sturgeon, 
a species  probably  spending much of $ts. long life, if not  in  then 
closely  associated  with  the  lower  mainstem,  does  demand  careful 
attention.  Very  low  mercury  concentrations  (usually <0.1 ppm)  have 
been  reported in adult  eulachon  and  salmon  from  the  lower  Fraser, 
although  relatively few individuals  have  been  tested. " 

(Northcote,  1974, P. 66) 
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11 What seems e v i d e n t  is t h a t  a c o n s i d e r a b l e  amount of basic descriptive,  
b u t   q u a n t i t a t i v e   b i o l o g i c a l   d a t a  are r e q u i r e d   f o r  most major groups in the 
r i v e r   b e f o r e  a meaningful  approach  can b e  made towards assembling o 
p i c t u r e   o f  community s t r u c t u r e   a n d   e c o l o g i c a l   f u n c t i o n i n g  of the eyeterm. 
T h i s  is n o t   t o   s a y   t h a t  w e  must   have  complete   dossiers  on a l l  dominant 
s p e c i e s   b e f o r e   e v a l u a t i n g   i m p a c t s  of water q u a l i t y   c o n d i t i o n s  on t h e  
b i o l o g i c a l  community of t he   l ower  river. But t o  make s u c h   e v a l u a t i o n s  
while  knowing so l i t t l e  of major components of t h e   c o r n u n i t y  would ,appear 
unwise.  

(North.cote, 1974,  p .  68) 

The i n f o r m a t i o n   t h a t  w e  need   to  make accura te   judgements   about  water q u a l i t y  

e f f e c t s  is l ack ing .  A dec is ion   to   add   po l lu t ion   to   th i s   sys t ' em  must   be   based  

on s i g n i f i c a n t   o t h e r   b e n e f i t s   t o   o u t w e i g h   t h e   u n c e r t a i n t y . i n h e r e n t   i n   p r e d i c t -  

i n g   e c o l o g i c a l   e f f e c t s .  

Much less i s  k n o ~  o f   t h e   e f f e c t  of water p o l l u t i o n  on aquatic  communities  than 

t h e   e f f e c t s  of a i r  p o l l u t i o n  on  humans. Th i s  i s  unders tandable ,   cons ider ing  

the  importance w e  p l a c e  on human hea l th   and   t he   i nc red ib l e ,   complex i ty  of most 

aquat ic   ecosystems.  Yet, i n   t h e   l o n g   r u n ,  a hea l thy   aquat ic   ecosys tem i s  essen- 

t i a l  , t o  our  well-being. 

Knowing t h a t   e c o l o g i c a l   i n f o r m a t i o n  is l ack ing ,   and   a l so  knowing t h a t   i n e v i t -  

a b l y  some p o l l u t i o n  w i l l  be   d i scharged ,  EPS a t tempts   to   min imize  water p o l l -  

u t i o n  by devis ing   regula t ions   which  demand t h e   a p p l i c a t i o n   o f   b e s t   p r a c t i c a b l e  

t echno logy   t o   po l lu t ion   sou rces .  Our immediate aims are to   min imize   d i scharges  

of substances  which  can become harmful   by   accumula t ion   in   aqua t ic   o rganisms,  

and t o   e n s u r e   t h a t   t h e   e f f l u e n t  i s  ."non-toxic" t o   f i s h   ( t h i s   b a s e d  on well- 

founded  assumption  that   d i lut ion  by good q u a l i t y   r e c e i v i n g  water w i l l  minimize 

s u b - l e t h a l   e f f e c t s ) ;   b o t h  of  which aims sa fegua rd  human use  of t h e  water o r  

the   aquat ic   o rganisms.  A t  t h e  same time, w e  recognize   tha t   even   though  ind iv-  

i d u a l   s o u r c e s  are con t ro l l ed ,   t he   ove ra l l   p rob lem w i l l '  i n c r e a s e  as popu la t ion  
a n d   r e s o u r c e   u t i l i z a t i o n   i n c r e a s e .  A r e c e n t   s t u d y  (Hall e t  a1,- 1974), o n   t h e  

Lower F rase r ,   i nd ica t e s   po ten t i a l   p rob lems   w i th   heavy  metals and  by  pathogenic 

o r g a n i s m s   i n   p a r t i c u l a r .  

1 
1' 
a 

.. . ." . . .  . ." .. . 

I 
I Although  the l o s s  of h a b i t a t   f o r   f i s h   a n d   b i r d s  may b e   t h e  more ser ious   p rob-  

l e m  'at p r e s e n t ,   t h e   n e c e s s i t y   f o r   t h e   r e m a i n i n g   h a b i t a t   t o   b e  of h i g h   q u a l i t y  

makes the   po ten t i a l   po l lu t ion   p rob lems   even  more s i g n i f i c a n t ,   a n d   i n c r e a s e s  

the  need  for   caut ion  in   decis ion-making.  
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' : , . ~ This'  report",  "Study  "~oi  'Storm  Drainage  and  Sanitary  Sewerage 
. .  . . .  I . r  Systems at. Vancouver In te rna t iona l   Ai rpor t"   has   been  a contro- 
,, . v e r s i a l   r e p o r t  . .~ I and r equ i r e s  . .  . .  comment. . .  ' . .  

A s  s t , a t ed  on page 2 of t h i s  r epor t :  

"Time cons t r a in t s   have   no t   pe rmi t t ed   de t a i l ed   s tud ie s  
t o  be  undertaken on a l l  aspects   of   the   s torm  drain-  
age  and  sanitary  sewerage  systems a t  t h i s  time. 
Ins tead ,   the   s tud ies   tha t   have   been   car r ied   ou t   have  
emphasized  problem  identification rather t h a n   d e t a i l e d  
i n v e s t i g a t i o n ,  and i n  many cases  the  recommendations 
have  been fo r   fu r the r   s tudy   r a the r   t han   de f in i t i ve  
recommendations on problem  solutions." 

Thi.s  approach is the   p r imary   reason   for   the   repor t l ' s   cont ro-  
vers ia l i ty .   Al though t h e  r e p o r t  has no t  examined the conseq- 
ences  of  the  problem areas i d e n t i f i e d ,  it has recommended 
f u r t h e r   i n v e s t i g a t i o n  and reso lu t ion   of  t h e  problem.  'However, 
the ac tua l   so lu t ion   o f  these problems has   not   yet   been  s tudied 
i n  d e t a i l ,  and th i s   shou ld  be done i n   o r d e r   t o  know whether 
resolut ion  of   the  problems  are   feasible . .  

R e l a t e d   t o   t h i s   f i r s t   c o n c e r n  i s  t h e  absence of information 
on t o t a l   q u a n t i t i e s  of po l lu t an t s   emi t t ed .  There has  been 
no  measurement  of p re sen t   quan t i t i e s   o f   runof f ,  no  examination 
of  the  planned  ditching  changes  required  for  the new runway, 
and   no   ca l cu la t ions   o f   t he   e f f ec t s   o f  new hard   sur face  on run- 
o f f   co -e f f i c i en t s .  

The reason   for  these d e f i c i e n c e i e s  i s  t h a t  the i n v e s t i g a t i o n  
was car r ied   ou t   under   the  terms of   reference  developed  in  
March, 1 9 7 3 ,  and essent ia l ly   completed  within t h e  t i m e  and 
budget f i r s t  allowed, ie.  by Apr i l ,  1 9 7 4 .  A t  t h i s  time d e t a i l e d  
des ign , informat ion  on the   f ive   concepts   cons idered  by MOT were 
not   avai lable .   Subsequent ly ,  some development  concepts  have 
been  eliminated by MOT, and  apparently  detailed  design  inform- 
a t i o n  i s  ava i lab le ,   a l though  th i s   has   no t   been  made a v a i l a b l e  
t o  DOE. 

I t  may he lp  t o  i n d i c a t e , t h a t   t h e  recommendations of t h e . s t u d y  
. p r i n c i p a l l y   r e f e r   t o   e x i s t i n g   p o l l u t i o n  problems a t  the a i r -  
por t ,   a l though  a i rpor t   expans ion  w i l l  in tens i fy   the   p roblems 
i f  remedial  measures are not  undertaken. However, it i s  clear 
t h a t   t h e   d e s i g n  of new faci l i t ies   has   not   been  checked.  

.... cont/2 
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Environment  Canada's  position  genera'l'ly  on  "assessment  studies 
(see  Section I1 of the  DOE  Summary  Report)  is  that  studies 
must  be  done  in  sufficient  detail to permit  definite  knowledge 
of the  effectiveness  of  mitigat-ion'  measu.r.es,.  proposed'. In'thls 
case  that  definite  knowledge  is  lacking.. These. are  deficiences 
that  could  be  remedied  during  the  moratorium  which  is  the  prin- 
cipal  recommendation  of  the  Ecological  Sub-Cqmmittee- . ' . ,  . .  

Yours  truly, 
. .  

S. G. Pond 
EPS  Representative 

SGP/jb 
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I STUDY OF STORM  DRAINAGE  AND  SANITARY  SEWERAGE  SYSTEMS 

AT  VANCOUVER  INTERNATIONAL  AIRPORT 

8 .  
1 . ' .  

8 .  
8 '  
I 
1' 

1. INTRODUCTION 

The  Ministry  of  Transport  are proposing'to expand  their 
operations  at  the  Vancouver  International  Airport,  in 
,particular  to  construct  a  new  runway  north of, and  parallel 
to,  the  present  Runway 08.  In  order  to  adequately  assess 
the  impact  of  any  major  airport  expansion  on  the  surroundi.ng 
environment,  an  environmental  effects  study  has  been  initiated 
by  the  Department of the  Environment  under  the  control 
of  a  central  Steering  Committee.  The  Steering  Committee 
have  been  responsible  for  preparing a study  design  and 
have  allocated  specific  components  of  the  study  to  specific 
agencies,  including  the  Environmental  Protection  Service. 

The EPS study  component is to  include,  amongst  other  items, 
an  assessment  of  the  storm  run-off  and  sanitary  sewage 
handling  practices  at  the  airport  and  the  effect  of  any. ' 

airport expansion.on these  practices.  This  aspect of the 
study  has  been  assigned  to  the  Federal  Activities  Abatement 
Group. 

2. STUDY  OBJECTIVES 

The  purpose of this  study  can  be  summarized  as  follows: 

a) To identify  the  origins  and  determine  the  general 

8 characteristics  of  wastes  from  all  major  sources  entering 
the  airport  storm  drainage  system. 

.b) To identify the'general layout  of the.existing airport 
storm  drainage  system  and  determine  the  points of discharge , 

to  the  receiving  waters. 
. .  

c) To identify  and  assess  any  existing  treatment  procedures 
applicable  to  wastes  entering  the  storm  drainage  system. 
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To carry  out  a  limited  sampling  and  analysis  program 
of  the  major  storm  drainage  discharges  to  the  Fraser 
River. 

To make  recommendations  on  improved  runoff  management 
procedures  where  applicable,  taking  into  account  the 
effects  of  any  airport  expansion. 

To describe  the  present  procedures  for  collecting  and 
disposing  of  sanitary  sewage  at  thesairport,  and  comment 
on  any  effect  airport  expansion  may  have  on  these 
procedures. 

Time  constraints  have  not  permitted  detailed  studies  to 
be  undertaken on all  aspects  of  the  storm  drainage. and 
sanitary  sewerage  systems  at  this  time.  Instead,  the  studies 
that  have  been  carried out  have  emphasized  problem  identification 
rather  than  detailed  investigation,  and  in  many  cases  the 
recommendations  have  been  for  further  study  rather  than 
definitive  recommendations  on  problem  solutions. 

' 3 .  EXISTING  STORM  DRAINAGE SYSTEM. 

3.1 Physical  Layout  of  System 

Vancouver.Internationa1  Airport  is  situated on Sea 
Island,  a  low-lying  dyked  island at the  mouth  of 
the  Fraser  River  delta.  Due  to  the  island's  low 
elevation  and  high  water  table,  the  majority of the 
airport's  storm  drainage  system  has  been  developed 
in  a  series  of  open  ditches.  The  ditches  carrying 
most  of  the  drainage  from  the  terminal  area,  the 
Air  Canada  and  C.P.  Air  maintenance  areas  and  the 
old  airport  area  drain  towards  the  south  side of 
the  airport,  where  they  discharge  to  the  Middle  Arm 
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1 . .  

of the  Fraser  River  through  five  tide  gates  (Gates 

8 
1 

2 to 6, see  Layout  Plan),  all  but  one  of  which  (Gate 2 )  

are  supplemented  with  pumping  capacity.  These  pump 
stations  and  tide  gates  are  approximately  thirty  years 
old  and  some  are  in  only  fair  condition  -and  may  need 
replacement  in  the  near  future. 

The  quantities  of  storm  runoff  handled  by  the  drainage 
system  have  not  been  determined  at  this  time. 

. .  3.2 Airport  Operations  with  Potential  Effect  on  Storm 
Water  Quality 

I 
8 
8 
I 
II 
8 
8 

3.2.1 Aircraft  De-Icing: 

Snow  and  ice  'are  removed  from  aircraft  with 
'de-icers.  These  de-icers  consist  basically 
of glycols  and  are  usually  heated  and  sprayed 
from  tank  trucks  onto  the  aircraft at the 
individual  loading  gates.  Aircraft  de-icing 
could  be  accomplished  with  hot  water;  however, 
the  water  left  on  the  aircraft  would  freeze 
and,cause jamming  of  the  exterior  moving  parts. 
The  glycols  in  the  de-icers  are  for  protection 
against  freezing,  but the removal  of  snow  and 
ice  is  effected  mainly  with  the  heat  and  washing 
.effect  of  the  liquid. 

The  amount  of  de-icers  used  varies  greatly, 
being  dependent  'upon  weather  conditions,  size 
-of aircraft  and s k i l l  of the  operator  applying 
the  fluid. As'an example,  a  skilled  operator 
would  use  about 80  gallons  to  clear  one-half 
inch.of snow  from  a DC-8, whereas  .as  much as 
1,000 gallons  may  be  used  infrequently  to 

J 
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clear  a  sheet  of  ice  from  the  same  aircraft. 

At  Vancouver  Airport,  although  some  glycol 
remain  on  the  aircraft,  the  bulk  drains  off 
the  aircraft  into  the  loading  apron,  from 
which  it  runs o f f  into  the  storm  drainage 
system.  Almost  all of  these  de-icers  end 
up  in  the  system  of  ditches  which  lead  to 
the  Middle  Arm  of  the  Fraser. 

Aircraft  de-icing  fluid  is  a  mixture  of 47% 

glycols  (mostly  ethylene,  some  propylene), 
50%  water,  and 3% thickening  agent,  with  small 
amounts  of  anti-foam  agent,  corrosion  inhib- 
itor,  and  wetting agent.' It is  a  potential 
pollutant  because  of  its  extremely  high Bio- 
chemical  Oxygen  Demand (B.O.D.)  and  its  (rel- 
atively  low)  toxicity to.fish. B.0.D.5 is 
approximately 439,000 PPM.l  Toxicity  to  rain- 
bow  trout ( 9 6  hour  LCso)  varies  from 6,600 

mg/l  (Union  Carbide  product)  to 9,200 mg/l 
(Dow  Chemical  product) ,* both  products  are 
used  at  Vancouver  International  Airport. 

Approximately 65,000 gallons  per  year  are  used 
at  Vancouver  Airport  by  the  three  major  air 
carriers.  Maximum  daily  use  is  not known, 
and  de-icer  concentrations  in  airport  storm- 
water  discharges'  have  not yet been  measured. 

It  has  not  yet  been  possible  to  determine  if 
an  actual  problem  exists at the  discharge  loc- 
ations  in  the  Fraser  River.  Much  dilution  is 

Ministry  of  Transport, 1971 :  "Pollutional  Effects  of  Storm 
Runoff  from  Large  Airports". 

Jank, B.E.,  H.M. Guo  and V.W.  Cavins: "Biological  Treatment 
of  Airport  Wastewater  Containing  Aircraft  De-Icing,Fluids"- 
Wastewater  Technology  Centre,  Environmental  Protection  Service 
1 9 7 3  (preprint  copy) 

2 
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available  in  the  ditch  system,  and  much  BOD 
will  be  ,lost  in  the  time  taken  to  travel  from 
the  site  to  the  discharge  location.  Fish  tox- 
icity  is  known  to  decrease  with  aeration. 1 

Assuming  a  maximum  daily  use of de-icers  at 
Vancouver  Airport  at 6 ,500  gallons  and  a BOD 
of 430,000 mg/l,  the  maximum  one-day  oxygen 
demand  will  be  approximately 28,000 lb. For 
domestic  raw  sewage,  the  average  daily per 
capita BOD is 0.17 lbs. In terms  of  BOD, 
6,500 gallons  per  day  of  de-icer,  therefore, 
represents a population  equivalent  of  approx- 
imately  160,000.per,sons.  Some of this  demand  will 
undoubtedly  be  met  in  the  ditches  prior  to 
discharge  to  the  Fraser;  however,  very  large, 
albeit  relatively  short-term,  demands  will be 
placed on the  waters of the  Fraser.  Due  to 
the  large  dilution  available  in  the  Fraser, 

. .  

these  discharges  alone  are  not  expected  to 
result  in  a  significant  lowe'ring'df  the  river's 
oxygen  levels;  however,  they  do  represent  a 
very  large  BOD  release  from.  one  area. 

3.2.2 Runway  De-Icer: 

Urea,is used  to  de-ice  the  airport  aprons  and 
runways. It  comes  in  granular  .form  and  is 
spread  over  the  runways  in  the  dry  form..  Over 
the  last  two  years,  approximately 90 tons  have 
been  used at the  Vancouver  Airport,  however, 
the  actual  quantities  used  in  any  one  year 
will  vary  greatly,  depending  mainly  upon  weather 

1 
Jank, B.E., H.M. Guo and  V.W.  Cavins:  "Biological  Treatment 
of Airport  Wastewater  Containing  Aircraft  De-Icing  Fluids" - 
Wastewater  Technology  Centre,  Environmental  Protection  Service 
1 9 7 3  (preprint  copy). 
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3.2.3 

conditions.  Urea  contains  almost 50% nitrogen 
and  is  an  important  fertilizer. It is  readily 
soluble  in  water,  is  non-toxic,  and  does  not 
exhibit  any  significant  oxygen  demand. No 
evidence  has  been  found  to  indicate  that  urea 
used  at  Vancouver  Airport  has  ever  been  a  pollution 
source. A'study conducted at eastern  airports * 
concluded  that  urea  used  at  Dorval  Airport at 
Montreal  and  Malton  Airport at Toronto  has 
not resulted  i,n  any  serious  pollution  problems 
and  that  speciai  collection  or  treatment  facilities 
for  runway  runoff  were  not  required. 

Fuelling  Procedures: 

Jet  aircraft  fuei  is  piped,  by  Trans-Mountain 
Pipeline,  to  large  storage  tanks  on  the  north 
side  of  the  airport.  From  the  storage  tanks, 
the  fuel  is  piped  under  pressure  by  underground 
pipelines  to  the  truck  fuelling  compound (s'ee 
Layout  Plan),  to  the  west of the  terminal 
building.  There  are  no  storage  tanks  in  the 
fuelling  compound,  and  fuel  is  pumped  directly 
into  the  tanker  trucks,  which  are  used  to  fuel 
and  de-fuel  the  aircraft.  The  tank  trucks 
(up  to 14,000 gallon  capacity)  convey  the 
fuel  to  the  .loading  gates  where  fuelling  takes 
place. 

In the  truck  .fuelling  compound  all  drainage, 
including  spilled  fuel  and  storm  water, is 

* Pollution  Effect of Storm  Runoff  from  Larger  Airports - 
prepared  for MOT by J . L .  Richards & Associates L t d . ,  Ottawa, 
February, 1971. 
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conveyed  to a  central  sump  equipped  with  a  fuel 
separator.  The  recovered  fuel  is  skimmed  off 
to a holding  tank,  from  which  it  is  periodically 
returned  to  refineries  for  reprocessing. 

AS well  as  the  fuelling  system  described  above, 
there  are  also  fuel  storage  tanks  on  the  south 
side  of  the  airport  adjacent  to  the  old  terminal 
area.  These  tanks  have a, total  estimated 
capacity  of 500,000 gallons  and  are  surrounded 
by  dykes.  These  tanks  are  used.  to  service  the 
private  aircraft  needs,  as  well  as  the  requirements 
of  the  many  small  aircraft-oriented  industries 
in  the  old  terminal  area. 

All fuel  spills  which  occur  on  the  airport 
are  cleaned  up by the  airport  fire  department. 
Clean-up  procedures  consist of  washing  the 
fuel  away  from  buildings  and  aircraft  and, 
invariably,  into  the  drainage  ditches.  At  the 
present  time  the  number  of  spills'  handled  by 
the  fire  department  averages  about  sixty  per 
year.  The  size  of  the  spills  varies  considerably, 
but  they  are  usually  less  than 30 gallons 
(average  about 20 gallons). The.largest recorded 
spill  to  date  was 1,000 gallons,  and  occurred 
in  the  fuelling  compound,  and  was  almost  all 
recovered  through  the  central  sump  and  fuel 
separator.  Outside  of  the  fuelling  compound 
there  are  no  fuel  separators  on  any  of  the 
ramp  drainage  systems. 
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3 ..a. 4 Fire  Training : 

As  part of the  airport's  emergency  services 
training,  regular  crash  fire  training  is  carried 
out  in an area on the  south  side of the  airport 
(See  Layout  Plan).  These  training  fires  are 
carried out  on  an  irresular  basis,  averaginq 

out to about  one  per  week.  These  fires  use 
regular  car  gasoline  in  conjunction  with  an 
aircraft  mock-up. 

. .. .. -. . . - .. ".. -. - . .." . . - . 

.. . 

Fires  are  extinguished  using  foams  and  dry 
chemicals.  The  maximum  quantity  of  foam  allocated 
per  year  for  training  purposes  is 3,800 gallons 
and  the  maximum  quantity  per year of dry  chemicals 
is  3,800 lbs. The foam  is  a  protein-based  foam, 
and  bioassay  tests  conducted on  similar  foams 
used  at  the CFB Esquimalt  Fire  Fighting  School 
resulted  in 100% survival  up  to 96 hours at 
a  foam  concentration  of 20,000 mg/R.* Most 
of  the  dry  chemicals  used  at  the  present  time 
are  of  a  potassium  chloride  base.  Although 
there  have  been  no  toxicity  tests  conducted 
on the  chemicals  used  at  the  airport,  tests 
on  similar  fire  fighting  chemicals  used  at 
the  Esquimalt  School  have  revealed  very  high 



- 9 -  

8 
8 
I 
8 

3.2.5 

toxicity  levels.  The 96 hr. LCjo for  "Purple K "  

(K2C03  based  powder)  was 7 3 0  mg/R. 

There  are  ditches  alongside  the  fire  training 
area  which  will  pick  up  the  majority of the 
runoff  from  the  fire  training  area.  There 
are  no  dykes  around  the  training  area,  and  no . . '  

efforts  are  made  to  contain  or  recover  any 
of  the  runoff  from  this  area. 

Air  Canada  Operations: 

Outside  of  the  main  terminal  building,  Air 
Canada's  main  centre  of  operations  is  their 
Air Freight.Depot and  Maintenance Depot to 
the  east of the  Terminal (see Layout Plan). 
The A i r  Freight  Depot is basically  a  clean 
operation,  with  no  identified  discharges  to 
the  storm  drainage  system. 

At  the  Maintenance  Depot,  there  are  no  intentional 
or  continuous  discharges of deleterious  materials 
to  the  storm  drainage  system. A l l  floor  drains 
in  both of the  maintenance  hangars  lead  to 
centralized  oil  separators.  The  oils,  greases, 
etc.  recovered  from  these  separators  are  pumped 
out regularly  by  a  private  oil  recovery  company. 
All  waste  solvents  are  collected  and  transported 
to a central  solvent  tank,  which  is  also  pumped 
out  regularly  ,and  recovered. The  only  other 
identifiable  maintenance  operations  which  may 
result  in  an  unusual  discharge  to  the  drainage 
system  ,is  aircraft  washing.  This  takes  place 
within  the  hangars  on  an  irregular  basis, 
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probably  less  than  one  aircraft  per week,  and 
utilizing  a  detergent  of  unknown  composition. 

3.2.6 C.P. Air  Operations: 

C.P: Air  are  headquartered  in Vancouver, and 
have  a  large  office-maintenance  complex  at 
the  airport  (see  Layout  Plan). 

.: < 

The  only  identifiable  discharges of deleterious 
material  to  the  storm  drainage  ditches  from 
C.P. Air  operations  are  accidental  spills  of 
oils,  greases,  solvents,  etc.  from  the  maintenance 
operakions  and  aircraft  washing. At present 
there  are  no  grease  traps on the  floor  drains 
from  the  maintenance  depot;  however,  all  storm 
runoff  from  the  C.P.  Air  operations  area  leads 
to  a  single  ditch  to  the  northeast  of  the.ir 
property. It is  C.P.  Air's  intention  to  provide 
a  single  oil  separator  facility  on  this  ditch 
at some  future  date. 

Other  than  accidental  spills,  all  waste oils, 
greases,  solvents,  etc.  are  either  recycled 
or  recovered. 

Aircraft  are  washed  on  the  tarmac  in  front 
of  the  maintenance  depot  at  the  rate  of  approxi- 
mately  one  per  week. The  solution  used  to 
wash  the  aircraft  consists  of  a  mixture of 
varsols  (approximately 4 % ) ,  detergent  and 
water. The  quantities  used  have  not  been 
determined.  The  spent  washing  solution  runs 
off  the  tarmac  and  into  the  adjacent  ditches. 
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3.2.7 Pacific  Western  Airlines  (PWA)  Operations: 

Like C.P. Air,  PWA  are  headquartered  in  Vancouver 
and  have  a  fairly  large  office-maintenance 
compiex  in  the  Old  Airport  Industrial  Area. 

PWA  have  oil and  grease  traps  installed on 
all  floor  drains  in  the  maintenance  workshop 
areas.  All  other  sources of deleterious 
materials  are  said  to  be  controlled,  with 
none  reaching  the  storm  drainage  system. 
Frequencies  and  procedures  followed  in  washing 
P.W.A. aircraft  have  not  been  identified. 

3 . 2 . 8  Other  Airport  Operations: 

In  addition  to  the  above  identified  operations, 
there  are  a  number  of  miscellaneous  operations 
at the  airport  which  potentially  could  affect 
the  quality of the  storm  drainage. 

One  significant  area  of  operations  which  has 
not  been  investigated  in  detail  involves  the 
numerous  small  industries  located  in  the  Old 
Airport  Industrial  Area.  Limited  investigations 
have  not  revealed  any  continuous  discharge 
of  deleterious  material  to  the  storm  drainage 
system  from  any  of  these  industries.  In  addition, 
most, if  not  all,  of  these  industries  appear 
to  have  effective  controls  to  prevent  the 
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escape  of  oils,  greases, etc.  into  the  storm 
drains. An industry-by-industry  survey  will 
be  required  before  a  detailed  assessment of 
this  situation  can  be  made. 

A great  deal of the  airport  property  consists 
of open field areas. The  greatest  potential 
source  of  pollution  here  would  be  from  the  use 
of'insecticides, weed  killers  and  fertilizers, 
none of which  are  currently  being  used  at  the 
airport. 

3.3 Storm  Runoff  Water  Quality  Investigations 

A limited  sampling  program  was designed,to assist  the 
study  objectives  by  assessing  whether or not  there 
was  an  existing  chronic  water  pollution  problem.  A 
9 6  hour  fish  bioassay  using  full-strength  sample  with 
mortality as  the  criterion  was  chosen  as  the  prime 
indicator of problems;  most lethal'toxicants  operate 
prior  to 9 6  hours.  At  Sea  Island  an  analysis of an 
impossible  worst  case  condition  (highest  recorded 
monthly  rainfall  assumed  to  run  off  from  total  airport 
area  to  a  single  point on the  Middle  Arm  during  the 
lowest  recorded  monthly  flow)  indicated  that  a  23x' 
dilution  would  occur. 

In  order  to  identify  possible  heavy  metal  problems,  a 
spectral  scan  technique  was  utilized.  Quantitative 
determination  of  significant  metals  was  accomplished 
with  atomic  absorption  spectrophotometry. 

Samples  were  taken  from  discharge  locations 2 to 6 

(see  Layout  Plan)  on  a  wet  day  in  March,  a  dry  day  in 
March,  and  on  September 6 ,  following  a  three  week  period 
of  warm  weather  with no rain. All samples  were  bioassayed 
by  placing  Rainbow  Trout  (March) or Coho  (September) 
fingerlings  in  undiluted  sample.  In  addition,  samples 
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were  chemically  analyzed  for a number  of  pollutant 
parameters. 

Results 

There  were  no  deaths  in  any  bioassay  sample,  and  no 
' obvious  indications  of  sub-lethal  effects on behavious. 
It  is.concluded  that  for  the  seasons  studied,  fish 
toxicity  conditions  are  not  normally  present. 

Pollutants  measured  were  within  limits  generally 
accepted. One noticeable  exception was  phenols,  which 
in  March  ranged  from 0.30 mg/l to 0.16 mg/l as compared 
with  a  draft  guideline  for  Secondary  Treatment  plants 
at  Federal  establishments of 0.020 mg/l. In the. 
September  sample  this  value  was  exceeded  only  at  dis- 
charge  location No. 5. Spilled  gasoline  is  a  possible 
source  of  phenols. 

B.O.D. values  were  generally  low,  except 28 ppm  at 
discharge  location No. 4 (wet day  in  March).  Location 
No. 4 had a high  COD in.  September  only. 

Kjeldahl  Nitrogen  measured  in  March  averaged 1.42 ppm 
mg/l of N, which  is  considerably  more  than  the  average 
in  the Middle.Arm (0.34 ppm) . Total  phosphate  values 
of 0 . 3  mg/l of P in  March  and 0.5 mg/l  in  September  are 
considerably  higher  than  the  reported  average of 0.'062 

mg/l in  the  Middle  Arm. * Although a very  rough  f'igure 

1 
"Draft  Guidelines  for  Effluent  Quality  and  Wastewater  Treat- 
ment  at  Federal  Establishmenks" 

Hall, K.J., F.A.. Koch  and I. Yesaki - "Further  Investigations 
into  Water  Quality  Conditions  in  the  Lower  Fraser  River 
System - Westwater  Tech.  Report # 4 ,  1974. 

2 
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for  nutrient  loading  could  be  developed '"it is  felt 
that  the  data  insufficiences  are  too  great  for  a  mean- 
ingful  result.  There  is  no  visible  scum  or  algae  problem 
in  the  vicinity of the  discharge  locations.'.  Further 
downstream  (on  Sturgeon  Banks)  the  greater  contribu- 
tions from the  Iona  Island  Sewege  Treatment  Plant, 
the  Fraser,  and  the  saline  Georgia  Strait  water  would 
confuse  analysis  of  the  effect  of  Sea  Island  runoff. 

. . . . .  .. . . . . .  

. . . . .. . 
. . " . . . -. . . - .  

4 .  EXISTING  SANITARY  SEWERAGE  SYSTEM 

4 . 1  Description  of  the  System  and  Wastes  Entering  the 
Svstem 

The  entire  airport,  with  the  exception of a  portion 
of  the  Old  Airport  Industrial  Area,  is  presently 
serviced  by  a  sanitary  sewage  collection  system. 
Work  is  currently  underway on an  extension to this 
system  to  take  in  this  Old  Airport  area,  and  shortly 
all  domestic  sewage  generated  from  within  the  airport 
boundary will be  going  to  treatment  at  Iona  Island. 
The  quantity of airport  sewage  presently  being  discharged 
to  the  Iona  Island  Treatment  plant is approximately 
500,000 Igpd. 

In  addition  to  regular  domestic  sewage,  the  sanitary 
collection  system  handles  aircraft  sewage.  This 
sewage  is  removed  from  the  aircraft  to  a  "honey  wagon", 
which  transports  it  to  one of three  sewage  dumping 
facilities  on  the  airport. A'ir Canada,  C.P.  Air  and 
PWA  all  have  these  stations,  and  together  service  all 
carriers  flying  into  Vancouver. 

. -. 

A  Crude  flow  figure  can be  obtained  by  converting  the  average 
rainfall (42 .05  inches/year) on the  site (3620 acres)  into  a 
flow,  which  turns out to  be 17.5 cfs. 

I 
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Floor  drains  from  the  CARA,  C.P.  Air  and  PWA  food 
kitchens.are connected  to  the  sanitary  sewers,  'and 
waste  food  scraps  from  C.P.  Air's  kitchen  are  garburated 
and  discharged to,.the sanitary  sewers. 

The  only  identified  source  of  toxic  wastes  entering 
the  sanitary  sewers  .is  from C.P. Air's  plating  shop. 
The  concentrations  of  these  wastes  are  unknown  at 
this  time:  however,  the  plating  shop  wastes  are.  being 
studied as part  of  a  separate  Federal  Activities 
assessment  study.  These  wastes  currently  are  being 
discharged  to  the  Iona  Island  Treatment  Plant. 

Iona  Island  Treatment  Plant 

The 1ona.Island Treatment  Plant  is  designed to service 
a  large  portion  of  the  City of Vancouver. It is 
located  on  Iona  Island,  directly  north of Sea  Island 
and  the  airport.  Many of the  sewers  leading  to  the 
plant  are  combined  sewers,  and.  some  carry  industrial 
effluents. 

The  Iona  Plant  provides  primary  treatment,  and  the 
plant  processes  in  sequential  order  are: 

i. prechlorination 
ii. .screening 
iii.  grit  removal 
iv.  pre-aeration  and  fine  grit  removal 
v. sedimentation  and  sludge  removal 
vi.  post  chlorination 

The  effluent is only  chlorinated  between  May  and 
October..  Discharge is to  Sturgeon  Banks  via  an  outfall 
channel. 
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The present,average flows  into  the  plant  are  in  excess 
of 6 0  x l o 6  Igpd (110 cfs). Peak  flows  during  wet 
weather  can  reach 500 cfs.  When  incoming  flows  become 
excessive,  bypass  gates  are  opened  and  some  flow  is 
bypassed  directly  to  the  outfall,  'without  treatment. 

Unlike  the  majority of sewage  reaching  the  plant, 
the  airport  sewage  is  fed  into  the  plant at a  point 
beyond  the  bypass  gates,  and  is  therefore  not  subject 
to  bypass. 

5. EFFECT  OF  AIRPORT  EXPANSION 

5.1 Effect  on  Storm  Drainage  System 

Construction  of  a  new  East-West  Runway  and  the  anticipated 
general  expansion  of  airport  facilities  and  services 
is  not  expected  to  have  any  major  impact  on  the  airport 
storm  drainage  system.  An  awareness  of  the  existing 
airport  operations  that  are  having  an  undesirable 
effect  on  the  storm  drainage  system  should  enable 
new  facilities  to  be  constructed  in such-a manner so 
ai ,to minimize  any  future  impacts. 

Airport  expansion  will,  of  course,  result  in  larger 
areas  of  hard  surfacing,  and  subsequently  higher 
quantities  of  storm  runoff.  This  increase  should  not 
be  significant,  and  is  unlikely  to  overtax  the  existing 
ditches,  pumps  and  tide  gates. 

5.2 Effect  on  Sanitary  Sewage  System 

The  major  potential  impact  that  airport  expansion 
will . .  have  on  sanitary.  sewage  disposal  will .be a  possible 
disruption  in  effluent  dispersion  from  the  Iona  Island 
Treatment  plant,  resulting  from  runway  construction 

. . .  
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out  into  Sturgeon  Bank.  This  impact  is  being  dealt 
with  in  a  separate  report. 

Any  new  airport  facilities  will  undoubtedly  be  tied 
into  the.  existing  collection  system,  and  airport 
expansion  will  therefore  result  in  increased  sewage 
flows  going  to  Iona  Island.  The  airport's  contribution 
to  the  Iona  Plant  is  very  small  in  comparison  to 
the  total  flow  handled  by  the  Plant  (approximately 1%), 
and  even  a  doubling  of  this  contribution  would  not 
have  any  noticeable  effect on the  plant's  capacity. 

. .  

6. CONCLUSIONS 

A) The  existing  storm  drainage  collection  system  should 
be  adequate  for  present  and  anticipated  future  needs. 
Some of the  pump  stations  and  tide  gates  are  in  only 
fair  condition  and  may  need  replacement  in  the  near 
future . 

B)  Aircraft  de-icers  may  result  in  significant  short-term 
oxygen  demands  on  the  Fraser  River. 

C) The use  of  urea  for  runway  de-icing  is  unlikely  to 
cause  deterioration  of  the  surface  and  ground  waters. 

D) Although  there  have  been no-reported large  fuel  spills 
resulting  in  serious  environmental  damage,  there  exists 
a  potential  for  a  serious  spill  sometime  in  the  future. 

E ) ,  .The  chemicals  used  in  the  fire  ,training  procedures 
may represent.a pollutant  of  high  toxicity. 

i 

F)  There  have  been  no  identified  sources  of  industrial 
discharges.to  the storm  drainage  system.  An  industry- 
by-industry  investigation of all  firms  operating  out 
of  the  Old  Airport  Industrial  Area  will  be  required 
to  verify  this. 
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GI Small  quantities  of  oils,  greases,  solvents,  etc. 
enter  the  storm  drainage  system  through  accidental 
spills. 

H) Aircraft  washing  results  in  a  limited  discharge to 
the  storm  drainage  system  of  a  potentially  toxic 
pollutant. 

The pollution  levels  measured  during  the  limited 
monitoring  of  the  storm  drainage  discharges  to  the 
Fraser  River  showed  no  serious  contaminant  levels. 
Phenol  levels  were  higher  than  the  federal  objectives, 
but  all  bioassays  resulted  in 100% survival.  This 
program  is  unlikely  to  reflect  the  results  of  such 
short-term  periodic  discharges  such  as  aircraft.  de-icers, 
runway  de-icers,  fuel  spills,  and  fire  training  runoff. 

J) The  existing  airport  sanitary  sewage  collection  system 
effectively  conveys  all  airport  sanitary  sewage  to 
the  Iona  Island  Treatment  Plant. 

K) The  wastes  entering  the  sanitary  sewers  from  the 
C.P.  Air  plating  shop  may  not  meet  the GVRD regulations 
governing  the  admission  of  wastes  into  their  sewers. 
This  problem  is  currently  being  investigated  as  part 
of  a  separate  study. 

L )  An awareness  of  the  existing  airport  operations  that 
are  adversely  affecting  quality  of  the  effluent  entering 
the.  storm  drainage system. should  enable  any  new  .facilities 
to  be  designed  to  minimize  future  impacts. 

M) Other  than  increasing  the  quantity  of  sewage,  any 
airport  expansion  should  have  little  impact on the 
sanitary  sewage  collection  system. 
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RECOMMENDATIONS 

I 
I 
.I 
1 
8 
1 
I 

A) The  state  of  repair  of  the  storm  drainage  pump  stations 
and  tide  gates  should  be  investigated  and  these  facilities 
replaced  or  upgraded  where  found  necessary. 

B )  Consideration  should  be  given  to  providing  specially 
designed  loading  gates  for  de-icing  aircraft.  These 
gates  would  permit  the  spent  de-icing  liquid  to  be 
recycled  and  re-used  without  discharging  to  the  storm 
ditches.  This  proposal  wil'l  require  further  investigation. 

C) In  order  to  prevent  fuel  spills  from  contaminating  the 
storm  drainage  system,  the  ditches  leading  from  all 
aircraft  fuelling  areas  should  be  equipped  with  fuel 
.interceptors. 

D) Further  studies  should  be  undertaken  to  determine 
the  magnitude of the  pollution  problem  resulting  from 
the  fire  training  exercises. 

E) . No industrial  discharges  should  be  permitted  to  enter 
the  storm drainage-  system. 

F )  All drainage  facilities  from  areas  where  accidental 
spills  of  oils,  greases,  solvents,  etc.  may  enter 
the  storm  drainage  system  should  be  equipped  with 
proper  traps  to  recover  these  materials. 

G )  More  extensive  monitoring  of  the  storm  drainage  discharges 
to  the  Fraser  River  should  be  undertaken,  particularly 
at  times  when  the  effects  of  interm,ittent  operations 
such as  aircraft  de-icing  and  fire  training  are  likely 
to  be  reflected  in  the  results. 

H) The  Greater  Vancouver  Regional  District  Regulations 
governing  the  admission  of  wastes  into  sanitary  sewers 
and  all  other  applicable  regulations  should  be  enforced 
for  all  discharges  to  the  sanitary  sewers. 
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8. STUDY  DEFICIENCIES  AND  COMMENTS 

Section 3 . 1 .  

The  quantities of storm  runoff  from  the  drainage  system  have 
not  been  determined.  This  information  is  necessary  to  det- 
ermine  pollutant  loading. 

Section 3.2 

The  actual  pollution  caused by aircraft  de-icing  was  not 
determined.  However,  whether  of  not  a  pollution  problem 
exists,  the  increasing  cost  of  ethylene  glycol  indicates 
an  advantage  to  re-cycling  the  fluid. 

Fish  Toxicity  of  the  dry  chemicals  used  for  fire-fighting 
were  not  checked.  The  question  of  air  and  water  pollution 
from  fire-training  exercises  is  being  examined  by EPS and  MOT. 

Infrequent  or  accidental  discharges  of  contaminants  at  air- 
craft  maintenance  operations  were  not  examined.  The CP Air 
operation ,does not  have  oil  separation  facilities yet although 
this  is  planned. 

Neither  the  South  Side  float  plane  operation,  nor  the  small 
industries at the  Old  Airport  site  were  investigated in 
detail. 

Comment:  This  section  has  identified  possible  problems  which 
will  be  further  studied  for  future  clean-up. 

Section 3 . 3  

Sampling  program  is  limited.  Short  term  variations  are  missed, 
including  initial  runoff  during  heavy  rainfall,  accidental 
spills,  and  aircraft  and  runway  de-icer  use. 

Mercury was  not  looked  for. 

Given  these  limitations  an  accurate  assessment  of  the  pollutant 
loading is impossible. 
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Comment: The bioassay  is  a  sophisticated  tool  that  does 
indicate  the  overall  effect  of  pollution  on  fish.  The 
high  dilution  available  indicates  that  minor  short-term 
variations  in BOD or  toxicants  will  not  have  drastic  envi- 
ronmental  effects. 

The  question  of  total  pollutant  loading  is  important,  and 
should  be  examined  in  an  overall  Fraser  Estuary  context. 

Section 4. 

International  Waste is not  discussed. 

Comment:  International  solid  waste  is  being  studied  in 
a  separate EPS study.  International  sewage  is not  segre- 
gated  from  domestic  aircraft  sewage  and  is  discharged  to 
the  airport  sewerage  system  and  conveyed  to  Iona  Island 
for  treatment. 

Section 5 

There  is  no  data  to  support  the  conclusion  that  airport 
expansion  will  not  overtax  existing  facilities. 

Comment:  This  is a judgement. 
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APPENDIX  A 

VANCOUVER  -INTERNATIONAL  AIRPORT - LAYOUT  PLAN 
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APPENDIX B 

STORM RUNOFF WATER QUALITY  INVESTIGATION REPORT 



A p r i l  1 1 , 1 9 7 4  

M r .  Paul  F. S c o t t ,  P.Eng. 
Project Engineer 
Federa l  P.ctivities Abatement  Group 
Environment  Canada 
1 0 9 0  West Pender Street  
VANCOUVER, B.C. V6E 2N7 

Dear M r .  S c o t t :  
Re: Prel iminary Water. Q u a l i t y   I n v e s t i g a t i o n  

of Vancouver   Internat ional   Airport  
Su r face  Runoff 

This  l e t te r  summarizes t h e   r e s u l t s   o f   t h e   p r e -  . 

. A i r p o r t   s u r f a c e  runoff. The  sampling  locations are descr ibed  
l iminary  water qua l i ty   i nves t iga t ion   o f   Vancouver   In t e rna t iona l  

'as well as the atmospheric   condi t ions  which  prevai led  pr ior  
' t o  and  during  the t es t  per iods .  The r e s u l t s   i n d l u d e   p a s s / f a i l  
f i s h   b i o a s s a y s  i n  a d d i t i o n   t o   b i o l o g i c a l  and  chemical  .analyses 
of t h e  water samples. A br ie f   eva lua t ion   of   the   foregoing  
d a t a  i s  presented .  

Samplinq  Locations  and  Atmospheric  Conditions 

Water samples were c o l l e c t e d  a t  f i v e  s i tes  as 
i n d i c a t e d  on Figure  1, a map.of  the  Yancouver  Airport   area.  

a Sample s t a t i o n s  1, 2 ,  3 and 5 have  supplemental pumping capa- 
' c i t y .   A c t u a l   d i s c h a r g e   t o   t h e  Fraser River is accomplished 
t h r o u g h   f i v e   t i d e   g a t e s .  

I n  accordance   wi th   your   reques t ,   the   f ive   d i s -  
cha rge ,   po in t s  were sampled  during " w e t "  and  condi t ions.  
To r e p r e s e n t  " w e t "  condi t ions ,   the   samples  were obta ined  on 
t h e   f i r s t  day  of  rain  following a per iod  of alnost two days 
wi thout   p rec ip i ta t ion .   These   samples  (Vi-1 t o  W-5) were co l -  
l e c t e d  from 14.00 to  l8gO hours  on March 15, 1 9 7 4 .  On March 14, 
no   p rec ip i t a t ion  was observed  and  on March 1 3 ,  on ly  0 .15  
inches  was recorded a t   t h e   a i r p o r t .  T o  represent  ' 'dry' '   con- 
d i t i ons ,   t he   s amples  (D-1 t o  D-5) were co l l ec t ed   du r ing  t h e  

. .  

cont inued.  .. 

POLLUTECH PCLLUTION ADVISORY SERVICES LIMITED 

Telephone  (604) 929-2435  Telex 043-526.83 
1 0 4   C h a r l e s   S t r e e t ,  NOfiTH VANCOUVER, British Columbia. 



Mr. Paul  F. Scott, P.Eng.,  Vancouver -2-p LbUTECH 

i n t e r v a l  1 0 0 0  t o  1 4 0 0  hours  on March 19,1974, a f t e r  two 
days  of   no  precipi ta t ion.   Atmospheric   condi t ions  for  
t h e   r e l e v a n t   p e r i o d  are inc luded   in   Table  1. 

Both sets of samples were obtained  under 
low t i d e   c o n d i t i o n s .   t a e n ,   s a m p l e s  PI-1 t o  F?-5 were col- 
l e c t e d  on Elarch 15,1974, all Supplementary pumps were 
opera t ing   and  the  samples were o b t a i n e d   a t   t h e   p i p e s  dis- 
charging t o  t h e  r iver ,  F i f t e e n  g a l l o n s  were c o l l e c t e d  a t  
e a c h   s t a t i o n ,   c o n s i s t i n g  of three equal  volume grab sam- 
p les   t aken  over a four-hour  period. 

When samples D-1 t o  D-5 were co l l ec t ed   on  
March 19,1974,  only  the  supplementary pump a t  S t a t i o n  3 
was ope ra t ing .  The t i d e  was n o t   s u f f i c i e n t l y  l o w  t o  ex- 
pose t h e   t i d e   g a t e s  and  thus  grab  samples a t  t he   d i scha rge  
p ipes   cou ld   no t   be   ob ta ined  a t  S t a t i o n s  1, 2 ,  4 and 5 .  
Under these   cond i t ions ,  s i te  composites were prepared,  
c o n s i s t i n g  of a series of surface  samples  .from the  vici-  
n i t y   o f   t h e   d i s c h a r g e   p o i n t s  of t h e   d r a i n a g e   d i t c h .   I n  
t h i s  manner, f i f t een   ga l lons   o f   s ample  was composited a t  
each   s t a t ion   ove r  a four-hour   per iod.   Stat ion 3 was d i s -  
charg ing   and   the   f i f teen-ga l lon   composi te   sample   for   th i s  
s t a t i o n , c o n s i s t e d  of t h r e e   e q u a l  volume grab  samples col- 
l e c t e d   o v e r  a four-hour  period as was done f o r  the' "wet" 
sample . 

Chemical  and  Biological  Analyses 

I n   o r d e r  t o  obtain  an  approximate.   indicat ion 
*... g f  t h e   n a t u r e  of t h e  metallic contzminants   in   the   runoff  

samples, a semi-quant i ta t ive   spec t ra l   scan   of   each   sample  
was conducted,  using a Jarrel Ash Spectrograph  with a 
carbon arc. The r e s u l t s . a r e   g i v e n   i n   T a b l e s  2 and 3 f o r  
t h e  " w e t "  and  ''dry'' series, r e s p e c t i v e l y .  On , t h e   b a s i s   o f  
t h e s e   r e s u l t s ,   c o p p e r ,  aluminum  and i r o n  were s e l e c t e d   f o r  
a c c u r a t e   q u a n t i t a t i v e   d e t e r m i n a t i o n ,   u s i n g   a n  atomic 
absorption  spectraphotdmeter.   These  and the  other   chemical  
and   b io log ica l   ana lyses  were conducted  on  both series. of 
water samgles in   accordance   wi th   the   p rocedures   descr ibed  . 
in  "Standard  Methods  for  the  Examination of Water  and'Waste- 
water", 13th E d i t i o n ,  1971 ,  The r e s u l t s  for  t h e  " w e t "  and 
"dry" series are given i n  Tables  4 and 5 ,  r e s p e c t i v e l y .  

continued.. .  
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Pass/Fail Fish  Bioassays 

Pass /Fa i l   b ioassays  were conducted  in  undi- 
l u t e d  water samples   for   bo th   the  "wet" .and "dry" s'eries. 
These tests were conducted  in  accordance  with  the  proce- 
d u r e s   d e s c r i b e d   i n . a   F e d e r a l  Government S tandard iza t ion  
Program  co-ordinated  through  the  Environmental   Protection 
Service.   Complete   survival  of t h e  tes t  f i s h  was obser'ved 
i n  a l l  cases .  The de ta i l ed   b ioas say   r e su l t s   and   expe r i -  
mental   condi t ions are appended t o   t h i s  le t ter  f o r  your 
information.  

Discussion 

Most o f   t he   con taminan t s   i n ' t he  Vancouver 
In t e rna t iona l   A i rpo r t   su r f ace   runof f   s amples  were approxi- 
mate ly   o f   the  same order   of   magni tude as t h a t  measured  by 
o t h e r s  i n  t h e  Fraser PLver. However there were three 
except ions  - COD, n i t r o g e n  and  phenols. The COD and Kjel- 
dah1   n i t rogen   concent ra t ions  of the  runoff  samples were 
abou t  tv!o t o  t h r e e  times h i g h e r   t h a n   i n   t h e   e s t u a r y .  The 
phenol   concentrat ions were s u b s t a n t i a l l y   h i g h e r  i n  t h e  run- 
of f   samples   than   in   the   es tuary-  The i r o n   c o n t e n t  of t h e  
runoff  samples was re la t ive ly   h igh ,   ranging   f rom f.1 t o  
2 4 . 2  mg/l as Fe. All of   the  runoff   samples   col lected were 
non-toxic t o  f i s h -  

, I '  
1 

I hope t h a t   t h i s   i n f o r m a t i o n  i s  adequa te   fo r  
your  purposes a t  this  t ime.  Should  you  have  any  questions 
' o r  comments o r   s h o u l d  you  wish  us t o   e l a b o r a t e  on any   , aspec t  
o f   t h i s  work,  please do n o t   h e s i t a t e   t o   c o n t a c t  ne. Xay I 

* t a k e   t h i s   o p p o r t u n i t y   t o   e x p r e s s  my s i n c e r e   a p p r e c i a t i o n  
fo r   t he   oppor tun i ty   o f   work ing   w i th  you  on t h i s   p r o j e c t .  

Yours   very  t ruly,  

A. MayRard, M. Sc., 
Vancouver  Laboratory  Supervisor 

AN : mw 
Encls .  
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TABLE 1 - A T M O S P H E R I C   C O N D I T I O N S   D U R I N G   S A M P L I N G  PERIOD 



TABLE 2 SEMI-QUANTITATIVE SPECTROGRAPHIC SCAN* 

"WET" DAY SAMPLES 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryl  1  ium 

Bismu'th 

Boron 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Gallium 

Gold 

Iron 

Lead 

Magnesium 

Manganese 

Molybdenum 

Niobium 

Nickel 

Potassium 

Silicon 

Silver 

Sodium 

Strontium . . 

Tantalum 
Thorium 
Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Zinc 

Total Solids 
Nitrates 

A1 

Sb 

As 

Ba 

Ea, 
Bi 

B 

Cd 

Ca 

Cr 

co 
cu 
Ga 

Au 

Fe 

Pb 

Ms 
Mn 
t40 

Nb 

N i  

K 

Si 

As - 
Na 

Sr 

Ta 
Th 
Sn 
Ti 
w 
U 
V 
Zn 
- 

w- 1 
3. 

ND 

ND 

0.03 

ND 

ND 

0.1 

ND 

+lo. 

0.003 

ND 

0.01 

ND 

ND 

3. 

0.005 

7. 

0.1 

ND 

ND 

0.001 

3. 

+io. 
ND 

7. 

0.2 

ND 

ND 

ND 

0.1 
ND 
hTD 

ND 
0.01 

153. 
0.31 

w- 2 

7. 

ND 

ND 

'0.3 

ND 

ND 

0.3 

ND 

+30. 

0.01 

ND 

0.03 

ND 

ND 

1 0  i 

0.03 

+15. 

0.7 

ND 

ND 

0.00'- 

7. 

+15. 

ND 

+15. 

0 :1 

ND 

ND 

ND 

0.3 
ND 
ND 

ND 
0.03 

144. 

0.60 

w-3 

5. 

ND 

ND 

0.05 

ND 

ND 

0.07 

ND 

. + lo.  
0.005 

ND 

0.01 

ND 

ND 

3.  

0.01 

5. 

0.1 

ND 

ND 

0.00' 

3 0 .  

+10 : 
ND 

5. 

0.07 

ND 

ND 

ND 

0.3 
ND 
ND 

ND 
0.07 

.69. 
0.40 

- w - 4 

6. 

ND 

ND 

0.06 

hD 
ND 

0.4 

ND . 
. -  +lo. 

- 

0.001 

ND 

0.02 

ND 

ND .. 

4. 

0.5:. 

10. 1 

0.2 

ND . 

ND' 

0.00' 

4. 

+lo. 

ND 

10. 

0.1 

ND 

ND 

ND 

0.4 
ND , 

ND 

ND 
0.05 

12. 
0.58 

7- 

" 

5 

3 

- 
w-5 

6 .  

ND 

ND 

0.05 

.ND . 

PID ' 

0.1 

ND 

+lo. 
0.001 

E!D ' 

0.02 

ND 

ND 

5 .  

0.01 

10. 

0.1 

ND 

ND 

0.00: 

5. 

+IO. c. 

ND 
10. 

0.2 

ND 

ND 

ND 

0.2 
ND 
ND 

ND 
0.05 

80. 

0.35 
"ALL RESULTS EXPRESSED IN PPM; ACCURACY: + '  50% OF THE AMOUNT PRESENT - 



TABLE 3 SEMI-QUANTITATIVE SPECTROGP-HIC SCAN* 

"DRY" DAY . 'SAMPLES I 
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PAMMETER AND UNITS 

PB 

Conductance (lJh0) 

1.00% Pass/Fail Fish Sioassay 

'rota1 ColiLorns (:!i-'~/l.OOcc) 

Fecal  Coliforms (EfPN/100cc) 

Total  Organic Carbon (mg/l) 

Biological Oxygen .Demand (mg/l) 

Chemical Oxygen Demand (mg/l) 

Total   Sol ids  (mg/l) 

Suspended Sol i d s  (mg/l) 

Volat i le  Suspended Solids ( q / I  ) 

Ammonia (mg/1 as M) 

Total  Kjcldahl Mitrogl-lrl ( I q / . L  : !s  r\ 

N i t ra te  (mg/U 

Chloride (Kl/1) 

Phosphate (mg/l as P) 

Ether  Extractables (mg/l) 

Phenol (ng/l) 

Aluminum (mq/l) 

Copper (mg/1) 

Iron (mrr / l )  

1 
1- w- 1 

"_ 
5.9 

L48. 

Pat;:; 

2 3 . 
23. 

9. 

<1. 

24.8. 

153. 

10. 

4. 

$5 

0.91 

0.31 

35.0 

0 . 2  

PI 
0.06 

<1. 

<o. 1 

1.6 

w- 2 W- 3 

130. 

79. 

10. 

28. 

33.9 

344 - 
16. 

6. 

0.1.4 

1.19 

0.60 

84.0 

0.4 

0.3 

0.06 

1.5 

(0.1 

6 . 8  

1.L0. 

33. 

11. 

<1. 

24.0 

169. 

30. 

13. 

0.28 

I.. 33 

0.40 

21.0 

0.2 

0.5 

0.16 

1.0 

<0.1 . 

1.3 

W- 4 

.6.1 

! 3 0 .  

PilSC 

23 .  

2 3 .  

10. 

'<l. 

28.2 

!12. 

12 I 

4.  

0.21 

1-61 

0.5.5 

53.0 

0 . 3  

0.2 

0.07 

<1. 

c0.3 

1.1 
- 

w- 5 

5 . 3  

152. 

pa55 

' iZ00. 

3 500. 

10. 

3. 

18.0 

380. 

22. 

9. 

PI 
0.77 

0.35 

13.0 
0.2 

0.5 

0.08 

1.0 

<o. 1 

1.7 

W-1 Collected from Ri.ver S i d e  of Tidid. Cnt.es-Pump Ilousc Operative 

W-2 Collected from River  Sicle of Tidal Gates-Pump Ilous'e Operative 

W-3 Collected fron River S ide  of Tidal Gates-Pump  House Operative 

W-4 Collected from r i v e r  Side of Tidal  Gates 

W-5 Collcctcd from P.iv2r Side of Tidal Gates-Pump  IIouse Operative 



]"I I 

Cciductancc (mho) 

100% P a s s / F a i l  Fish B i o a s s a y  

Total Col i foms (PlIPN/lOOcc) 

SAtIPLk: IDENTIPICi\TION * 
D-1 

i., . :! 
13u. 

Pass 

240 I 

13. 

10. 

3. 

34.8 

303. 

3 .  

i :I. . 
0.31; 

c .  3 1  

0.33. 

82.0  

0.7 

P 
0.05 

<1. - 
<o. 1 

3 . 5 
" 

" 

D- 2 

-/ . 0 

4500. 

Pass 

110. 

40. 

12. 

4. 

15.3 

4185 - 
<I. 

< I .  

0 .  -10 

1.39 

1.. 03 

1,894. 

1.1 

0.8 

0.12 

1.0 

<o. 1 
24.2 

" 

D- 3 

" 

0. IJ 

.ooo - 
Pass, 

79. 

33. 

13. 

3. 

46.3 

353 - 
fro. 

2 3 .  

0.21J 

2.03 

0.83 

!40. 

0.4 

0.1 

0.11 

<1. 

CO. 1 

6.2  
" 

D- 4' 

'I . I 
L300. 

Pas 8 

33. 

23. 

10. 

7. 

49.9 

163. 

4. 

1. . 
0.4% 

2 . 7 3  

1.15 

340 - 
0.3 

0.4 

Oi04 

<1. 

i o .  1 
5.0 

D- 5 

G . 
!42 * 

Pass 

79. 

33. 

11. 

<1. 

.25.3 

118. 

7 .  

<I.. 

,lo. 14 
0.77 

0.15 

42.0 

0.1 

0.5 

0.03 

1.0 

<o. 1 
l . G  

*  ample Tdentifi.c:ltion (:;ampling Ih t c  - March 19,1374) 

D-1 Collcctcd from Airport Side  of ' I ' i c h l  Gates-Pump lrouse Inoperative 

D-2 Collcctcd from river Si& of Tidal Gate - Pump House Operative 

D-3 Collected from Airpor t  Siciz of Todal Gates-Pump f!ouse Inoperative 
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PASS/FAIL BIOASSAY DATA SHEET 

. .  

SmPLE: W - 1  and W-2 Refi No. 1043-W 

Date C o ' l l e c t e d :   M a r . 1 5   R e c e i v e d :  Mar.15 Tested: Ma.r.18 

TEST FISH: PAIMBOW TROUT 
.Collected at: , -  S&.eihead Creek iSun Trout fiatchert.) 

C o l l e c t e d  on: January 15 ,1974  
Held in :  Dechlorinated C i t y  Tap Mater .".at 10°C 

A c c l i m a t i z a t i o n :   6 0  days 
Percent 1 4 o r t a . l i t y  i n  tes t  f i s h  4 days pr ior  t o  test  none 

. .  

DILUTION WATER: , .Dechlorinated C i t y  Tap Water (From Seymour C r e e k )  

h 

. pH: 6. 0 - 7.0 Hardness as CaCo3 : 5 ppm 
Alk 'a l in i ty  as. CaC03. 4 PPm 

. .  

ZSULTS : 

, .I+ 1 

C o n c e n t r a t i o n  - . 1 0 0 %  
S t a r t i n g  T i n e  - 8:30pm, Mar.18 
Running temp. 

T ime  

0 ' h r .  
24 hr .  
4 8  hr .  
72 h r .  

96 h r .  

PH 

7.0 
7 . 3  
7.0 
7 . 1  
7 .2  

- 9OC 

O2 
( P P 4  

10 .6  
1 0 . 7  
11 .6  
1 0 . 6  
1 0 . 6  

% Survival 

1 0 0  

100,  
1 0 0  
1 0 0  

1 0 0  

,. - ,_ .._ , 

I 
. ,  

Vl-  2 
. .  

C o n c e n t r a t i o n  - 1 0 0 %  . ' .  

S t a r t i n g   T i n e  -4:30 pm, Mar.18 
Running Temp. - g0C 

L 
" 

Time 
~~ 

0 h r .  
24 hr .  
4 8  hr .  
72  h r .  
96 hr.  

7 .0  
7.7 
7 . 3  
7.7 
7.6 

1 0 . 7  
10 .7  
11.7 
10 .8  
1 0 . 7  

k Survival 

1 0 0  
1 0 0  
1 0 0  
100  

1 0 0  

! 



. .  

PASS/FAIL BIOASSAY DATA SHEET 

SAMPLE : M-3 and V7-4 R e f ,  NO. 1043-F? 

Description: Runoff Water 

Date C o l l e c t e d :  Mar. 15  R e c e i v e d :  Mar. 15  . ' T e s t e d :  Mar-. 18  

TEST FISH: RAINBOW 'TROUT 

Collected at: Steelhead Creek (Sun Val ley  Trout  Hatchery) .  

C o l l e c t e d  on:JanuarY 15, 1 9 7 4  

Held in :  Dechlorinated C i t y   T a p  Water ' .  .at 1 0 ° C  

A c c l i m a t i z a t i o n :  6 0  days 

Percent Mortali ty i n  test f i s h  4 days pr ior  t o  tes t  none 

t 
I 
a . .  

. -  

DILUTION WATER: Dechlorinated C i t y  T a p  Plater (From Seymour Creek) 

pH: - 7 .0  Hardness as CaC03 : 5 ppm 

A l k a l i n i t y  as CaC03 4 PPm 

ESULTS : 

. w-3 . I 
C o n c e n t r a t i o n  - 1 0 0 %  
S t a r t i n g  T i n e  - 4:30pm, Mar.18 
R u n n i n g  temp. - g 0 C  

T i m e  

0 h r .  
24  h r .  
4 8  h r .  

72  h r .  
9 6  h r .  

P 

7 . 0  
7 . 2  
7 . 1  
7 .2  
7 . 2  

c 

" 

O2 
( P P d  

1 0 . 6  
1 0 . 8  

11 .7  
1 0 . 7  
1 0 . 7  

T 

" 

% Survival 

1 0 0  
. l o o  
1 0 0  
1 0 0  
1 0 0  

" 

" 

.& 

8 .  

8 

I F?- 4 

C o n c e n t r a t i o n  - 1 0 0 %  
S t a r t i n g ,  T i n e  - 4 :  30pm,  Mhr.18 
Running Temp. - 9OC . 

T h e  

0 h r .  
2 4  h r .  

4 8  h r .  
7 2  h r .  
9 6  h r .  

7 .0  
7 .2 
7 . 2  
7.2 
7.3 

O2 
[PPm) - 
1 0 . 5  
1 0 . 6  
1 1 . 7  
1 0 . 9  
1 1 . 2  

i Surviva.  

1 0 0  
1 0 0  
1 0 0  
1 0 0  
1 0 0  

i 



PASS/FAIL BIOASSAY DATA SHEET 

SAMPLE: w-5 . .  R e f ,  NO. 1043-W 
Descr ip t ion :  Runoff Water 
Date Col lec ted :  Mar.15 Received: Mar.15 'Tested': Mar. 18 

C 

TEST FISH: RAINBOW TROUT 
. .  . . I  

Collected a t :  Steelhead Creek ( S u n  Valiey  Trout-  Hatchery). 
Co l l ec t ed  on:  January 15,1974 
Held i n :  Dechlor inated  Ci ty  T a p  Water a t  lO0c 
Accl imat iza t ion :  60 days L 

P e r c e n t   M o r t a l i t y   i n  test  f i s h  4 d a y s ,   p r i o r ' t o  tes t  none 

. .  

DILUTION WATE R : Dechlorinated  Ci ty  Tap Water (From Seymour Creek,) 

pH: 6-0 - 7.0 Hardness as  CaC03:  5 ppm 
A l k a l i n i t y  as CaC03 4 ppm 

tESULTS : 

Concentrat ion - 1 0 0 %  
S t a r t i n g  Tine - . .4 : 30pm,Mar.18 
Running temp. - 9OC 

Concentration - 
S t a r t i n g  T i m e  - 

I Running Tenip. - 

% Survivai 

1 0 0  
1 0 0 -  
1 0 0  
100  
1 0 0  

Time 
T 

" 

PH 

. .  

I 

b Survival 



PASS/FAIL BIOASSAY DATA SHEET 

E 
~~ ~~ 

Collected  on:   January 1 5  t 1 9  74 

Held in :   Dech lo r ina t ed   C i ty .  Tap  Water ' .  at IOOC 

Accl imat iza t ion :  60 days . .  

P e r c e n t  Mortt i l i tv in test f i s h  4 davs txior  to tes t  none 

DILUTION MATER: Dechlorinated  Ci tv  TaD Water (From Sevmour. Creek1 

pH: 6.0  - 7.0 Hardness as CaC03: 5 ppm 
A l k a l i n i t y  as CaC03 4 ppm 

LESULTS : 

Concent ra t ion  - 100% 

S t a r t i n g  T h e  - 3: 30pm,Mar. 20  
Running  temp. - 9OC 

Ti& I pH 

24 h r  
48 hr 
72 h r  
9 6  h r  

0 h r .  7 . 0  

7 . 6  
7 .5  
7 .7  
7 . 6  

..-. 

O2 
(PPd  

1 1 . 0  

10.3 
1 0 . 7  

1 0 . 9  
1 1 . 0  

"" 

, , 
.) 

I D- 2 

Concentrat ion - 1 0 0 %  . 

S t a r t i n g  Tine - 3 :  30pm,Mar. 20 

Running Temp. - 9OC 

T i r w  

0 h r ,  
2 4  h r .  
48 hr .  
7 2  h r .  
96  h r -  

7.0 
7.9 
8.2 

8.5 
8.3 

, O2 
, PPm) 

1 0 . 8  

1 0 . 7  
1 0 . 9  
1 1 . 2  

11.5 

5 Surviva: 

.lo 0 
100 
100 
100 
100 



PASS/FAIL BIOASSAY 'DATA SHEET 

Refi No. 1043-W 
Descript ion:  Runoff Water 

Date Collected:  Mar. 1 9  Received: Mar.19 Testsd: Mar.20 

TEST FISH: RAINBOW TROUT 

Coliected ' tit b Steelhead Crpek (Suri ,Valley Tro,Ut, Hatcheryj 
Co,llected on:  January 15,1974. 
Held in:  Dechlorinated  City -Tap Water ' .  , a t  10°C 

Accl imat izat ion:  60 days 
Pe rcen t   Mor ta l i t y   i n  test f i s h  .4 days p r i o r  t o  test  none 

. .  

DILUTION WATER: Dechlorinated  City Tap Water (From Seymour' Creek) 
. , .  . pH: 6.0' - .  7: 0 , Hardness as CaC03 : 5 PPm 

ESULTS : 

, .  D3 I ,  
, . . '  

I D4 
I 

Concentration - 1 0 0 %  Concentration - 1 0 0 %  . ' .  

-~ 

S t a r t i n g  , T h e  - 3:30pm, Mar.20 
' Running temp. - 3OC 

S t a r t i n g  Time 3 : 30pm; Par. 20 
Running Temp. - g 0 C  . 

02 
(PPm) Time ! Survival 

0 hr .  11.3 
10.3 
10.5 
10.8 
11.2 

100 
1 0 0  
10 0 
1 0 0  
1 0 0  

0 hr .  7.0 
8.0 
8 . 1  
8.3 
8.2 

10.9 
10.7 
10 .8  
11.1 
11.3 

1 0 0  
i o 0  
100 
100 
1 0 0  

.24 hr .  
48 hr .  

7.3 
7,. 5 
8 -0 
8.0 

' 2 4  hL. 
48 hr .  
72 h4. 
96 hr.. 

72 hr .  
96 hr .  

. .  



PASS/FAIL BIOASSAY DATA SHEET 

SMPLE: D-5 Refs NO. 1043-W 
Desc r ip t ion :  Runoff Water 
Date C o l l e c t e d : .  Mar019 Received: Mar 1 9  Tes ted :  Mar.. 20 . . .  

I 
TEST .FISH: , RAINBOW TROUT :: 8 

C o l l e c t e d  a t :  S tee lhead  Creek .(Sun Valley Trout  Hatchery). ,  . .  

Collected on: Janvary 15 ,1974  
. .. 

Held in :   Dechlor ina ted  City  Tap F?ater ' .  , a t  loOc : .  I 

Accl imat iza t ion :  6 0  Gays 

P e r c e n t   M o r t d l i t y  i n  test  f i s h  4- days pr ior  to tes t  none 

. .  
. .. . 

. .  

. .  . .  

'DILUTION ~'JATER: 'Dechlor inated  Ci ty   Tap  Vater  (From  Seymour Creek) 
. 

pH: 6.0 - 7.0 .Hardness as CaC03: 5 ppm 

c 

A l k a l i , n i t y  as  CaC03: 4 PP* 
. . .  

. .  

ESULTS: 

. D-5 

Concen t r a t ion .  - 1 0 0 %  

S t a r t i n g  Tine - 3:30pm,fQar.20 
Running temp. - 9OC 

Time I pH 

0 h r .  
24 :hr.  . ' 

4 8  h r .  
72 h r .  

7.0 
7.3 
7.4 
7.6 

10 .7  
1 0 . 9  

1 1 . 2  
1 1 . 2  
11.5 

% Survival  

LOO 
1 0 0  
1 0 0  
1 0 0  
1 0 0  

. a  

8 

I 
I. 

Concent ra t ion  - 
S t a r t i n g  Time - 
Running Temp. -* 

T i m e  5 Surviva l  



Environment Canada Environnement Canada 

I . ,dEMORANDUM NOTE DE SERVICE 
OATE September 13, 1974 

U r -  
FROM: D. Morr ison 

' 8  L- 
DE: 

8 I" 
To: Il P. F. S c o t t  A: 

j L- 

1 - 7  1 

SUBJECT: ,.I,. SlijET: AIRPORT SURFACE  RUN-OFF  SAMPLES  COLLECTED  SEPTEMBER 6, 1974 
j 1500-1 700 h rs  . ) 

Bioassay Samples:  Sample No. 2999-15 

A l o w   t i d e   o f  9 '  a t  1500 hrs .  was n o t  low enough t o   p e r m i t  the c o l l e c t i o n  
o f   w a t e r  as -it passed from  the  d i tches  discharge  pipe,  therefore,   samples 
were c o l l e c t e d   j u s t  above the t i d a l  gates. 5 . 1  

Two, f i v e   g a l l o n   s u r f a c e  samples  were c o l l e c t e d   f r o m   s i t e s  numbered 1-5 
on t h e  accompanying map. The second f i v e   g a l l o n  sample was c o l l e c t e d  
approx ima te l y   1 -1 /2   hou rs   a f te r   t he   i n i t i a l  sample. 

Other Samples - Sample No. 3000 

Separate samples  were t a k e n   a t   t h e   t i m e   o f   t h e   i n i t i a l   B i o a s s a y  sample 
c o l l e c t i o n ,   f o r  Phenol, COD, metal and n u t r i e n t   d e t e r m i n a t i o n s .  These 
samples.were  preserved as o u t l i n e 6   i n   t h e  E.P.S. sampling handbook. 

If necessary,  contact Ron Watts  about  the  bioassays and  John  Davidson 
about  the  other  samples. 

Don Morr ison 

DM/ j b 
A t t .  

DOE-1071 (Rev .  1/73) Fi2013 
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A PRELIMINARY  REVIEW  OF  THE 

EFFECTS  OF  THE 

VANCOUVER  INTERNATIONAL  AIRPORT 

EXPANSION  ON  THE 

IONA  ISLAND  SEWAGE  TREATMENT  PLANT 

AND  STURGEON  BANK 

FEBRUARY, 1975 

ENVIRONMENT  CANADA 
ENVIRONMENTAL  PROTECTION  SERVICE 

WATER  AND  LAND  QUALITY  GROUP 
PACIFIC  REGION 

Vancouver, B.C. 
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1.  INTRODUCTION 

This report  identifies  'areas o f  concern related t o  the 
existing Iona Sewage Treatment P1 a n t  operations and discharge, 
and the impact t h a t  the  various proposed concepts of the Vancouver 
International  Airport expansion might have on th i s  sewage discharge. 

Suggested a1 ternative  discharge methods are  outlined which 
should minimize,%the  possible  adverse changes t o  the  existing  estuary 
environment and local  water  quality. These suggested a1 ternatives 
are based. ent i re ly  on reviewing existing  l i terature,   including  the 
report by L. F. Giovando and would have t o  be confirmed by f a i r l y  
extensive  field  studies t o  substantiate  the  ideas p u t  forward. 

1 

I n  Figures 1 - 5,  maps a r e  presentc2d indicating  the  various - 

propo'sed runway concepts and the  present  areas o f  water quali ty 
degradation i n  the v i c i n i t y  o f  the Iona Sewage Treatment Plant  outfall .  
Appendix 1 provides background information on the Iona Sewage Treat- 
ment f a c i l i t i e s ,  while Appendix 2 l i s t s   se lec ted   e f f luent   da ta   for  
the Iona Plant  discharge. 

2 .  BACKGROUND 

The basis  for  the  scenarios devel oped herein i s  a report 
en t i t l ed ,  "Environmental Studies a t  Iona Island,"  prepared for the 
Greater Vancouver  Sewerage and Drainage Dis t r ic t  i n  July, 1973, by 
B.C.  Research and supervised.b,y I .  K.  Birtwell. I t  describes i n  
detail  the  dispersion and effeccs o f  the Iona Island Sewage Treatment 
Plant  effluent on Sturgeon Bank. The figure i n  Appendix 2,shows  the 
general  receiving  area. and the  portion t h a t  has been "severely 
degraded" due t o  the sewage treatment  plant  effluent. 

By placing  acetate  overlays o f  the  f ive proposed airport  
expansion configurations  over maps developed i n  Birtwell 's  report 

1.  L. F. Giovando, "The  PrDposed Expansion of  the Vancouver International 
Airport: Some Oceanographic and Related  Considerations , I '  Marine 
Sciences  Directorate  Pacific Region , July , 1974. 



- 2 -  

which  show the  degradation  associated w i t h  the Iona plant ' s   eff luent  
discharge,  areas were ident i f ied  that  would be fur ther   res t r ic ted  
i n  terms of flushing and circulation of  waters by the  a i rport  
expansion. Remedial measures to  ensure  adequate  dilution  after 
construction were then  formulated by Environment Canada based on ( a )  
the above procedure, ( b )  examining additional  infortnation  contained i n  
Birtwell's  report,  as well as (c)  past  experience w i t h  other  estuary 
sewage discharge situations. Recommendations are  included for further 
water quali ty and water movement studies .as a. basic  ingredient  for 
any possible change or realignment to  the Iona Sewage Treatment 
Plant and out fa l l .  

3 .  IONA SEWAGE TREATMENT PLANT OPERATION 

I t  is n o t  presently known i f  , or when , secondary  treatment 
f ac i l i t i e s   w i l l  be ins ta l led   a t  Iona Island,  or whether s t r i c t  
control o f  industrial  discharges a t  source  will be enforced by the 
respective,member  municipalities  of  the  Greater Vanco'uver Regional 
Distr ic t .  Therefore , the proposed devel opment concepts were  examined 
for each o f  the  following situations: 

1 .  

2. 

3.  

The sewage t reatment   faci l i t ies  a t  Iona would n o t  be s ignif icant ly  
altered  (i.e.  continuation of primary treatment  plus  chlorination, 
no separation  of  storm and sanitary  sewers). 

The sewage t reatment   faci l i t ies  would be upgraded t o  secondary 
treatment w i t h  no separation of storm or sanitary sewers. 

Irrespective o f  whether  primary or secondary  treatment i s  provided 
a t  the sewage treatment  plant,  discharge  controls  inside  the 
"factory  fence" would be enforced t o  remove toxic  chemicals for 
industries connected t o  sewer. (While heavy metals and industrial  
chemical losses t o  sewer may  be a contributing  factor t o  toxdcity 
t o  f ish of  raw and primary treated sewage and t o  the  efficacy  of 
the S .T .P . ,  i t  i s  not  established t h a t  they are the  only  contri- 
b u t i n g  factor. Recent reports  indicate ammonia, detergents and 

c 
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nitrites  (substances  essenti.al  ly of domestic origin)  are 
significant  sources of toxici ty  t o  f i sh . )  

I t  was also assumed t h a t  the  location of the  effluent 
outfall  would not be markedly changed. I t  was recognized that  the 
quantity of sewage discharged from Iona will  increase because o f  
added industr ia l   act ivi ty  and increases i n  population  density. 

I t  i s  h i g h l y  probab1.e tha t  even with  the  "best'runway . . 

alignment,  further  significant environmenta.1 degradation o f  Sturgeon 
Banks will continue. Except for an estimate of  volume  and character- 
i s t i c s  of the airport sewer flow, i t  has n o t  been possible  to  quantify 
the  contribution  that  the VIA expansion would  make to   fur ther  
degradation of Sturgeon Bank. However, i t  should be s t ressed,  t h a t  
the  present  level of  treatment a t  Iona i s  n o t  consistent  (e.g. d u r i n g  
storms) and remedial act ion wi l l  be required. 

Within the framework of  these  init ial   conditions,   the 
following  discussion on concerns related t o  the Iona Treatment 
P l a n t  operation  is developed.  Figures 1 - 5 supplement this   dis-  
cussi on w i  t h  maps i 11 ustrat i  ng  sediment  .degradation. 

IONA ISLAND DISCHARGE GIVEN PRIYARY TREATMENT - 
RUNWAY EXTENSION CONCEPT 1 

Adopt ion  of  Concept 1 would resul t  i n  fur ther  confinement 
o f .  the  area  presently bounded b,y the Iona Island  breakwater, Iona 
Island and Sea Island;  the degree of  the confinement  depending on 
the method of construction  to be used for the a i rpor t  runway approach 
1 ights. In  any event , the  resultant  effect  would  be rest r i t ted  f lushing 
and circulation of  waters w i t h i n  the semi-embayed area.  Considering 
the  findings out1  ined i n  the B.C. Research study, i t   i s   l i k e l y   t h a t  
the  adverse  effects o f  the  existing. sewage discharge on the  local 
environment woul'd  be magnified. In this regard,  the  following  para- 
graphs highlight  possible remedial alternatives t o  the  disposal 
probl em: 

1 
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1 .  

2. 

C o n t i n u i n g  the  .present method o f  disposal  will  likely prove 
to  be unacceptable to  regulatory  authorities and a minimum 
requirement is a closed  conduit  to  replace  the  existing 
discharge  canal t o  transport the sewage  beyond the  entrance 
of  the semi-embayed area  (see Figure 1) .  . ‘To properly  assess 
this  alternative,  additional  detailed  information would be 
necessary on the  interaction of changing t ides ,  r iver  flow. 
conditions,  the  effect  of wind, t o  some extent  the  quantities 
o f  sewage being  discharged and the  dispersion ‘ w i t h  depth 
patterns  that occur when sewage i s  mixed w i t h  saline  water. 
Some estimate might be  made of the e f fec ts  on sewage disposal 
of the  physical  changes which  have occurred i n  the   es tuary 
since  the Rawn Report were implemented. 1 

A second al ternat ive would  be to  provide a closed  conduit  to 
mid-way between the entrance of  the emb,ayed area and the end 
of the  jet ty  (see Figure 1 ) . The sewage discharge would  be 
relocated i n t o  more  open waters,’  hopefully permi’tti’ng more 
rapid  dispersion and mixing .  The e f fec t  of  the  discharge on 
the  confined  waters  close t o  shore  are  unpredictable and  would 
depend on whether the  area remains  enclosed  or a channel i s  
opened  from McDonald Slough.  This would require  further  study 
as previously mentioned. 

3. A t h i r d  a1 ternative would be t o  extend a closed  conduit  to, 
or beyond, the end of the   j e t ty  w i t h  either  discharge t o  depth 
or shallow  waters. The provision of a diffuser  also  merits 
consideration  (see  Figure 1 ) .  The construction of an extended 
outfall  would.  l ikely remove the  effects  o f  the  discharge from the 
Sturgeon B a n k .  area. 

1 .  Greater Vancouver  Sewerage and Drainage District  Consolidation 
of Amendments t o  the Rawn Report,  April 1970. 

, 
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FIGURE .I - RUNWAY EXTENSION CONCEPT I 
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I .  CLOSED  CONDUIT  TO  MID-WAY  BETWEEN  THE  ENTRANCE  OF  THE 
EMBAYED  AREA AND THE  END OF T H E   J E T T Y .  

2 .  CLOSED  CONDUIT  TO  END OF J E T T Y .  

3 .  POSSIBLE TIDAL GATE  JOINING MCDONALD SLOUGH AND THE 
INTERTIDAL  AREA  OFF  SEA  ISLAND TO PERMIT  CIRCULATION 
AND FLUSHING.  

FIGURE 2 - RUNWAY EXTENSION  CONCEPT 2 
L A N D   C R E A T E D :  235 A C R E S  
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Prior t o  adoption of any of these  proposals, an evaluation of 
the e f fec t  of the sewage discharge on the 'bacter ia l  water quali ty 
of the  bathing beaches in  English Bay must be conducted. 

IONA  ISLAND DISCHARGE GIVEN PRIMARY TREATMENT - 
RUNWAY EXTENSION CONCEPTS 2 AND 3 

Adoption of e i ther  Concept 2 or 3 would resu l t  i n  more 
severe  confinement of  the  area bounded by the Iona Island break- 
water, Iona Island and McDonald  Causeway as compared to  Concept 1 . 
Similar  coments or remedial a l ternat ives  would apply.  for Concepts 
2 and .3 as have  been detailed  for Concept 1 ,  except t h a t  the 
provision  of  a  closed  conduit t o  the m o u t h  o f  the embayed area 
would 1 i kely prove t o  be unsatisfactory. I t  would  be essential  
t o  remove the sewage discharge p o i n t  t o  a t  l eas t  mid-way along A 

the Iona j e t t y   t o  prevent  degradation o f  the  waters w i t h i n  the 
embayed area,   as  i l lustrated i n  Figures 2 and 3 .  

, 

IONA ISLAND DISCHARGE GIVEN  PRIMARY TREATMENT - 
' RUNWAY EXTENSION CONCEPT 4 

Adoption of Concept 4 would resu l t  i n  the complete  enclosure 
of  the  area bounded by Iona J e t ty ,  Iona Island and McDonald Cause- 
way. As a m i n i m u m  requirement , a  closed condui t from the Iona 
treatment  facil i t ies through the runway extension f i l l   t o  open t idal  
waters would  be necessary. The  comments previously  developed  for an 
outfall  mid-way along the j e t t y  or an extended outfal l  would not  apply. 

IONA ISLAND DISCHARGE G I V E N  PRIMARY TREATMENT - 
RUNWAY EXTENSION CONCEPT 5 

Because of (a)  the enclosed  nature  of  the  shore1  ine  area 
bounded  by the Iona j e t t y  ,' ( b )  the 1 imi t of f i  11 -,for the runway 
extension, and ( c )   t h e  complete  enclosure o f  the  area nor th  of  the 
runway extension , i t  i s   l ike ly  t h a t  the  only a1 ternative would  be 
to  construct an extended outfall  as  previously  described  for Concept 1 .  
(See  Figure 5. ) 

.! . ', . ' 

1 
1 
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I 
IONA ISLAND DISCHARGE GIVEN SECONDARY TREATMENT - 
RUNWAY EXTENSION  CONCEPTS 1 THROUGH 5 , 

Should i t  be d e c i d e d   t o   u p g r a d e ' t h e   t r e a t m e n t   . T a c i l i t i e s '  

a t   Iona  to   p rov ide   secondary   t rea tment ,   the  same l i n e s   o f   r e a s o n i n g  

as developed f o r   p r i m a r y   t r e a t e d  sewage. wou ld   app ly ,   w i th   t he  I 
r e a l i z a t i o n   t h a t   t h e   d i s c h a r g e   w o u l d   b e   o f ,   b e t t e r   q u a l  i ty i n  terms 

o f   reduced   o rgan ics ,  suspended m a t e r i a l s   a n d   p a r t i a l   r e m o v a l   o f  ' I  
t o x i c   c o n s t i t u e n t s  such as heavy  metals and organ ic   chemica ls .  

However,  even  though  the  discharge  would be o f   b e t t e r   q u a l i t y ,  any 

o f   t h e   a i r p o r t   e x p a n s i o n   c o n c e p t s  will a f f e c t   t h e   . c i r c u l a t i o n  and 

f l u s h i n g   o f   t h e   i n t e r - t i d a l   w a t e r s ;  as a r e s u l t ,   c o n s t r u c t i o n   o f  

a c l o s e d   c o n d u i t   t o   t h e  mouth o f   t h e  semi  -embayed area shown i n  

'F igure 1 would be a minimum  requirement.' 

. .  8 
8 

IONA ISLAND DISCHaRGE GIVEN PRIMARY OR,  SECONDARY 

RUNWAY EXTENSION  CONCEPTS 1 THROUGH 5. 

Aqother   aspec t   wh ich   ,deserves   B t ten t ion  , ,  beyond  . the.  choice 

TREATMENT / INDllSTRIAL DISCHARGE CONTROLS - I ' t' 
. .  .. ,'I 

o f   w h e t h e r   p r i m a r y ' o r   s e c o n d a r y   t r e a t m e n t .   i s   p r o v i d e d ,   i s   t h e   p o s s i b l e  , . . , I . .  

. .  development  and  enforement o f ' " a t   t h e   s o u r c e   c o n t r o l s "   f o r   i n d u s t r i a l  . . '  

2 

I .  , s i g n i f i c a n t l y   t o   t h e   p o l l u t i o n   l o a d  and t ox ic i ty ' cha rac t e r i s t i c s  o f  . . ' ,  

. .  e ' ,  discharges. It i s   w e l l  documented t h a t .   s p e c i f i c .   i n d u s t r i e s   c o n t r i b u t e  I ' .  : . .  I 
munic ipa l  sewage. ' I n   o r d e r   t o   c o n t r o l   ' o r   e l i m i n a t e   . t h e   c o n t i n u i n g '  , ' . ". :' 1 
prob lems   assoc ia ted   w i th   i ndus t r i a l   d i scha rges ,   sewer   use   res t r i c t i ons  

shou ld   be   app l ied  a n d   e n f o r c e d   f o r   c e r t a i n   i n d u s t r i a l -   w a s t e s   f r o m , '  . . . .  

. f o r  examp le ,   e lec t rop la te rs ,   re f i ne r ies ,   and   chemica l   p roducers   p r i o r  . . 

. .  

. .  '. .t 
. .  

. .  

. .  

2 (a)   "Southern  Cal i forn ia   Coasta l   Waters  F ind ings ,I' a paper:presented- 
t o  t h e  Second Internat iqnal   Study  Congress  on  Marine Waste . , 

D isposal  , San Remo , I t a l . y ,  December, 1973,  by J.  D. Isaacs , 
S c r i p p s   I n s t i t u t e   o f  Oceanography. . .  ' 8  " ,  ;1 
.Sewage Treatment P1 ants  and  19ajor Sewers ,I' E. P. S. Surve i  11 ance 
Report,  EPS 5-PR-73-11,  December  1973. 

. .  

( b )  "A study  on  Wastewater  Characer ist ics o f   G r e a t e r  Vancouver 8 
(c)   "Source o f   M e t a l s '   i n  New York City 'Waste  Waters,"  by L. A. K l e i n  

e t   a l .  , Dept. o f  Water  Resources, City ' o f  New York,  January 21 , 
1974. 

'8 
1 
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to  their  discharge t o  sewer.  This would resul t  i n  an upgrading  of 
the sewage feed to  the Iona Sewage treatment  plant and the eff  1 uent 
quality  regardless of the  choice of runway 'extension  concept. T h i s  
would also  l ikely slow down the  rate of  expansion of the  "severely 
degraded" discharge  area. 

4. CON CLUS I OYS 

4.1 Irregardless o f  possible  airport expansion or  other 
developments i n  the immediate area,  continuing  degradation 
of Sturgeon Banks appears  ,inevitable i n  l i gh t  of the  study 
by B. C. Research. Some modification t o  the  existing  treatment 
plant and outfall   will  have t o  be considered. 

4.2 Flow and analytical   characterist ics of  the V.I.A. sewage 
component t o  the Iona Island Sewage Treatment Plant 
needs t o  be monitored.  Bioassays  should be carried o u t  
t o  determine  the  toxicity o f  t h i s  sewage .stream.  If this 
information  indicates a problem e x i t s ,  then further work 
should be done t o  eliminate  the  source of toxici ty .  

4.3 A review  of future upgrading  necessary to  handle (or 
reroute) storm water a t  the Iona Island Sewage Treatment 
Plant  should be undertaken. This will'  ensure  adequate 
effluent treatment of the sewage for a greater port ion 
of  the  year. 

4.4 O f  the  five runway concepts under consideration, Concept 1 
causes  the  least amount of  disruption. t o  the  existing 
sewage d i s pe rs.i on mec h an i sm. 



4.5 

4.6 

4.7 

. .  

5. 
. ' ' ~  . 

, .  1. 

2. 

3. 
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Any d e c i s i o n   t o   e x t e n d   t h e   e x i s t i n g ,   o u t f a l l   b y  means o f  

a c o n d u i t   t o   a l l e v i a t e   r e s t r i c t e d   f l u s h i n g  and c i r c u l a t i o n  

shou ld 'no t  be done w i thou t  an i n tens i ve   s tudy   o f   t he   a rea .  

Giovando recommends i n   h i s   r e p o r t   t h a t , a   t i d a l   f l o o d   g a t e  
be i n s t a l l e d  on McDonald Causeway t o   a l l o w   f r e s h ' w a t e r  

f lush ing   f rom  the   Nor th  A r m  o f   t he   F rase r   R ive r ,   t o   S tu rgeon  
Banks i n   t h e   v i c i n i t y   o f   t h e   o u t f a l l .  ' Whi le. improved 

f l u s h i n g  may. be achieved some undes i rab le   s i1  t depos i t ion  

m i g h t   r e s u l t   i n  McDonald Slough and i n   t h e   f o r e s h o r e   a r e a  

around  the   ex is t inq  sewage out fa l l .   Th is   aspec t   ' s t iou ld  be 

s tud ied   f u r the r .  

The c o n s i d e r a t i o n   o f  an extended  outfa.11 as a poss ib le  means 

o f   a l l e v i a t i n g   t h e . . e f f e c t s   o f   t h e   a i r p o r t   e x p a n s i o n   s h o u l d ,  

be a r e s p o n s i b i l i t y  of  the   ,p roponents   ( i .e .   M in is t ry   o f  , , 

T ranspor t )  . . .  The ques t i on   o f   upg rad ing   t he   t rea tmen t   a t   t he  
1ona:Sewage Treatment 'P lan t ,   wh i le   impor tan t ,   wou ld   no t  
i ndependen t l y   a l l ev ia te   t he   e f fec ts  o f  the   p roposed  a i rpor t  

expansion. 

RECOMMENDATIONS 

. .  

Several  studies  have recommended that   thk '   proposed runway',' i f  const -  

ructed, be con ta ined   w i th in   t he  Sea Island'dyke.  This,  of  course, 

would have no d i s c e r n a b l e   e f f e c t  on sewage d,ispersal  and i s   t h e  most 

sa t is fac to ry   des ign .  

I f  any expansion o f  Vancouver In te rna t iona l   A i rpor t   on to   S turgeon ' .  I 
Banks i s   t o  occur,the  choice  should be  Concept 1 to   m in im ize   d i s rup t -  
i o n   t o  sewage d ispers ion,  i f  no upgrad ing   o f   the   t rea tment   p lan t   o r  

ex tens ion   o f   . t he   ou t fa l l   occu rs .  

t 

I f  e x t e n s i o n   o f   t h e   o u t f a l l   i s   c o n s i d e r e d   i n   c o n j u n c t i o n   w i t h  any  of 

t he   f i ve  MOT concepts a j o i n t   s t u d y  (MOT, GVSDD,, DOE, PCB) be launched 

t o   d e v e l o p   t h e   c r i t e r i a   f o r   s e l e c t i n g ' a n   a c c e p t a b l e   o u t f a l l .  

t 
, .  . .  



3. Pre and Post airport expansion studies be carried  out  to 
document the  effect and magnitude of the  degradation and 
zone o f  influence o f  the Iona Is land Sewage Treatment 
Plant  discharge and .  t o  generate  the  necessary  data  for 
corrective measures i f  incremental  environmental damages 
do resu l t .  
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Appendix 1 

Iona  Island  Sewage  Treatment  Plant 

, : 
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Iona  Island  Sewage  Treatment  Plant 

The  location  of  the  treatment  plant  is as indicated on the  accom- 
panying  map. The plant  was  constructed  and  put  into  service  in 
the  early 1960's to  treat  sewage  collected  from  the Vancouver, 
Sewerage  Area.  Three  large  trunk  sewers  feed  into  the  treatment 
facilities  and  these  sewers  collect  both  domestic  wastewater  and 
industrial  effluent,  plus  storm  water  runoff. The plant  itself 
provides  primary  treatment  and  the  plant  process  in  sequential 
order  entails: 

1. prechlorination 
2. screening 
3 .  grit  removal 
4. preaeration  and  fine  grit  removal 
5. sedimentation and slude removal 
6. postchlorination  and  retention  in  a  chlorine  contact 

lagoon  prior  to  discharge. 

The  sewage  treatment  plant  treats  the  waste  from  a  population of 
320,000 people  with  a  dry  weather  flow of 65 cfs.  This  discharge 
will  double  in  volume  in  the  foreseeable  future. 

Additional  pertinent  design  data  are  listed  in  the  accompanying 
table. A  schematic of the  treatment  system is 'attached. 

With  reference  to  the  plant  operation,  the  trunk  sewers  connected 
to  the  Iona STP collect  wastewater  from  combined  sewers. Due to 
this  fact  recorded  flows  vary  considerably  and at times  are  exces- 
sive.  When  flows  to  the  plant  exceed  its  design capacity, by- 
pass  gates are opened. The by-passed  portion of flow  receives  no 
aeration,  settling or chlorination. 
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APPENDIX I - 
FLOW DIAGRAM IONA I S L A N D  SEWAGE TREATMENT  PLANT 
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Appendix 2 

Selected  Data  for  Iona  Sewase  Treatment Plant 
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8 Wastewater  Characteristics of,Iona Island  Sewage  Treatment  Plant 

During 1971 and 1972, Environement  Canada  undertook a one  year 

study  in  the  greater  Vancouver  area'  to  document  wastewater  para- 

I 
I 

meters  specifically  related  to  toxicity,  heavy  metals,  and  sele- 

cted  chemical  contaminants.  Included  in  this  study  was  the 

monitoring of the  Iona  Island  Sewage  Treatment  Plant  discharge. 

8 
1 

The  results  of  the  bioassay  determinations  and  chemical  analyses 

are  listed  in  the  accompanying  tables.,  A  summary  of  the  results 

for  heavy  metal  concentrations  are  also  listed. 

8 
8 

The  Iona  Sewage  Treatment  Plant  operates  under  permit  as  required 

by  the  Pollution  Control  Act, 1967. Pertinent  information  regard- 

ing  the  allowable  quality  and  quantity of wastewater, as stipulated 

in  the  permit  issued'  November 2 4 ,  1971  is  listed  below: 

Average 24 hour  flow - 70 million  gallons 
Maximum  flow - 625 CfS 

Suspended  solids = 70 mg/l 

PH  range = 6-8 
Temperature = 50-700 F 

BOD5 = 100 mg/l 

8 Receiving  Water  Studies - Iona  Island  Sewaqe  Treatment  Plant 

In  a  recent  study  conducted  by  B.C.  Research2  on  the  effects  of  the 

Iona  Island  Sewage  Treatment  Plant  discharge on  the  local  water 

quality  and  shoreline  environment,  the  findings  principally  indicate 

that: 

(i) . There  is  an  accumulation  of  deposits  of  'sewage  origin  in 

the  embayed  area  bounded  by  the  McDonald  Causeway,  Iona 

Island  and  the  Iona  Jetty. I 
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(ii)  The  water  quality in.the immediate  area of the  open  sewage 

conduit is measurably  affected. 

The  area  designated  as  severely  degraded is shown  on  the  accompany- 

ing  map  (Figure 1). 

1. Tanner, et al, A Study on Wastewater  Characteristics of 
Greater  Vancouver  Sewage Treatment  Plants  and  Major  Sewers, 
Environmental  Protection Service,  December, 1973. 

2. Birtwell, I.K. et al, Environmental  Studies  at  Iona  Island, 
B.C. Research,  July, 1973 
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TABLE  I 

Design  Data  Iona  Island  Sewage  Treatment Plant 

TRIBUTARY  POPULATION 

Initial  Design 

Ultimate  Design 

SEWAGE  TREATMENT  PLANT 
DESIGN  CRITERIA 

Average  Dry  Weather  Flow 

Initial  Design 
Ultimate  Design 

Minimum  Dry  Weather Flow 

Initial  Design 
Ultimate  Design 

Maximum  Dry  Weather  Flow 

Initial  Design 

Ultimate  Design 

Peak  Wet  Weather  Flow 

320,000 

640,000 

FLOW 
(in  cu. f t. per  second) 

65 

65 
130 

20 
85 

100 

200 

625 
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TABLE 2 

Iona  Sewage  Treatment  Plant 
Effluent  Bioassay  Determinations 

I Bioassay 'Date Toxicity Fish  Loading  Average  Precipitation 
Sample (Tm 96). ~ Density  Flow  (cfs)  (inches) 

I 
1 , 2 

l 3  

No . (gm/L) 

1 02/02/71 Non-toxic 11.6 - 0 

28/06/71 61% 4.6 85.6  0.07 

13/07/71 69% 4.4 78 .'2 0 

4 12/08/71 86% 6.8  108.0 0 

26/08/71 Not  established 5% 71 . 7 0 

mortality @ 100% 6.8 

6 27/09/71 24% 7.4 127.2 Trace 

7 26/09/71 Non-toxic 

8 11/11/71 Non-toxic 

29/11/71 Non-toxic 1 9  

8 10 15/12/71 Non-toxic 

11 , 13/01/72 Non-toxic 

1 2 .  31/01/72 Non-toxic 

13 15/02/72 Non-toxic 

02/03/72 Non-toxic 

16.8 

5.0 

7.6 

8.0 

9.8 

9.5 

10.7 

10.2 

183.9 

234.9 

173.0 

150.0 

127.6 

101.5 

255.8 

164.4 

1.25 

0.13 

0.42 

0.04 

Trace 

0 

0.42 

0.13 

15 16/03/72 Non-toxic , 12.0  194.4 

16  04/04/72 Non-toxic, 15.4  195.6 0 

0.43 

1 .17  20/04/72 Non-toxic 14.6  145.4 Trace 

I 19 24/05/72 Non-toxic 0.9  88.0  0.01 

I 

18 05/05/72 75% 18.4  105.3 0 

20 08/06/72 Non-toxic 1.6 97.2 0 
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TABLE 2 

/ I 

I 
I 

.d 

1. G r a m s  of f i s h   p e r  l i t re  of   bioa 'ssay  solut ion.  It should 

be noted for high f i s h  load ing   dens i t i e s  ( i .e.  greater than 

0 .5  - 1 gm/l) . .   the   toxici ty  of t h e  sample. may have  been  under- I 
estimated. 

2 .  Data from  Atmospheric  Environment  Service,  readings  taken I 
from  gauging s t a t ion   l oca t ed   abou t  t w o  miles southeast   of  

the   Iona   I s land  Sewage Treatment  plant. I 
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TABLE 3 

Iona  Sewage  Treatment  Plant 

Chemical  Analyses 

Effluent  Concentrations (mg/l) 

Average 'u Sample # . Date Oil Phenol  Ammonia-N  Cyanide Flow ( c f s )  

I 1 29/11/71 16.60 0.015 

2  29/12/71 36 - 90 0.306 

3 13/01/72 30.70 0.015 

9.10 

7.10 

7.10 

6 20/04 /72  6 2 . 2 5  

7  24/05/72 10.90 

I - *  02/06/72 20.20 

0.003 

173.0 

123.0 

127.6 

N/D 101.5 

73.1 

14.5. 4 

88.0 

97.2 

- 
- 
- 
- 
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8 
Summary of R e s u l t s  of Heavy Metal 
C o n c e n t r a t i o n s  i n  Iona I s l a n d  STP 
Discharge  

I 
I 

Total  No. Concentrat ions of 

Samples sidered a c u t e l y  toxic  
of heavy metal  not  con- I 

I -. "- ". t o  a q u a t i c  1 i fe . l  

Cd 6 3  100% of samples :recorded 
readings less thm the de t -  
ec.tion limit 

0.03  mg/l 

0 . 0 5  mg/l 

I 
1 
I 

62 Ni 

1 . 0  mg/l 

Pb 3 4 7  

0 . 1  mg/l 

0.02 mg/l 

98 cu 

7 2 %  of samples recorded. r e a d -  
i n g s  in t h e  r a n g e  0 . 0 5 - 0 . 1 5  mg/l 
9 6 %  of samples r eco rded  read- 
i n g s  i n  t h e  r a n g e  0 .05 -0 .20  mg/l 

I 
8 
1 

0 . 1  mg/l Zn 3 4 0  9% o f  samples recorded r e a d i n g s  
i n  t h e  range N/D-10.05 mg/l. 4 4 %  
of sarnp1.e~ recorded r e a d i n g s  
0.10 mg/l. i 5 9  of samples recor- 
ded r e a d i n g s  ..: G.IS my/l. 90% of 
samples .recorded readings < 0 .20  mg/l 

Fe 2 5  0 . 2  mg/l 
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TABLE 4 (continued) 

The t o x i c i t y  of metals t o  aqua t i c  l i f e  i s  dependent  on the  

water hardness and t h e  concentrat ions,   and i f  o f t e n  a func t ion  

of   other   metals   a lso.  
* 

* 
Standard Methods 1 3 t h  Edi t ion  ( 1 9 7 1 )  f o r  Examination  of Water 
and  Wastewater. 

1 
A more recent report  prepared by t h e  American Fisheries Society 
i n d i c a t e s   t h a t  t h e  following  concentrations  under some cond i t ions  
are c o n s i d e r e d   l e t h a l   t o   a q u a t i c  l i f e :  C d , =  0 .003 mg/l; C r  = 0.05 
W/l; Cu = 0.01 mg/l; Pb = 0 . 0 1  mg/l; Zn = 0.01 mg/l. 
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