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ABSTRACT 

Ex is t ing   Amer ican and Canadian l e g i s l a t i o n   p e r t a i n i n g   t o  

vessel  sewage d ischarges i s  reviewed and discussed. A l i t e r a t u r e   r e v i e w  

and summary o f  B.C. da ta  on t h e   e f f e c t s   o f   o v e r b o a r d  sewage d ischarges 

on   wa te r   qua l i t y   a re   a l so   p resen ted .  The evidence  demonstrates 

s i g n i f i c a n t   l o c a l i z e d  seasonal   bacter ia l   contaminat ion  f rom  vessel  

d ischarges .   Conc lus ions   a re   d rawn  as   to   the   e f f i cacy  o f  r e g u l a t i o n s   i n  

p r e v e n t i n g  sewage contaminat ion  f rom  boats.  
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On es t   ac tue l l emen t   en   t ra in   de   revo i r   e t   de   remet t re   en  

q u e s t i o n   l a   1 6 g i s l a t i o n   a m i i r i c a i n e   e t   c a n a d i e n n e   c o n c e r n a n t   l e s  

e f f l u e n t s   r e j e t 6 s   p a r   l e s   n a v i r e s .  Des documents  ont  6t6 pub1 i 6 s   a i n s i  

qu 'une  compi la t ion   des  donn6es  relevGes  en C.-K. s u r   l e s   e f f e t s   s u r  l a  

q u a l i t 6  de l l e a u  des e f f l u e n t s   r e j e t 6 s   p a r   l e s   n a v i r e s .  I1 r 6 s u l t e  des 

6 t u d e s   f a i t e s  que l e s   e f f l u e n t s   p r o v e n a n t  des  nav i res  ont  2 l ' o r i g i n e  

d 'une   impor tan te   con tamina t ion   bac t6 r ienne   sa i sonn i i i r e   l oca l i s6e .  On a 

t i  r6 c e r t a i  nes  conc l   us i   ons  por tant   sur  1 ' e f f  i c a c i   t 6  des  ri igl  ements 

v i s a n t  2 empecher l a  c o n t a m i n a t i o n   p a r   l e s   e f f l u e n t s   p r o v e n a n t  des 

nav i   res.  
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CONCLUSIONS 

YI 

1. Sewage d ischarges  f rom  vessel  s c a u s e   b a c t e r i o l o g i c a l   c o n t a m i n a t i o n   o f  

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

s h e l l f i s h   h a r v e s t i n g   a r e a s .  

2. The she1 1 f i sh   g rowing   water   s tandard  i s   n o t   n e c e s s a r i l y   a p p l i c a b l e  

when dea l i ng   w i th   vesse l   d i   scha ryes .   Feca l   co l i f o rms  may n o t  be 

d e t e c t e d   d u e   t o   t h e   t y p e   o f   p o l  1 u t i o n  (i .e. f r e s h   f e c a l   m a t e r i a l  a s  

opposed t o   m u n i c i p a l - t y p e   w a s t e ) ,  mobi 1 i t y  o f   t h e   s o u r c e  and v a r y i n g  

hydrograph ic  and f l u s h i n g   f e a t u r e s  o f  d i f f e r e n t  anchorage  areas. 

3. S h e l l f i s h   t i s s u e   b a c t e r i o l o g i c a l   a n a l y s i s   s h o u l d  be  considered  as an 

a l t e r n a t e  method t o  wa te r   mon i to r i ng   i n   de te rm in ing   t he   deg ree   and  

e x t e n t  o f  vessel  sewage p o l l u t i o n   i n  anchorages. 

4. R e g u l a t i o n s   c o n t r o l  1 i ng   vesse l  sewage d ischarges w i  11 n o t   n e c e s s a r i l y  

r e s u l t   i n   w a t e r   q u a l i t y  improvement  and/or  the  re-opening  of  

s h e l l f i s h   h a r v e s t i n g   a r e a s .  

The l a s t   c o n c l u s i o n  i s  based  upon t h e   e x p e r i e n c e s   o f   t h e  U.S. 

MSD program. I n   r e v i e w i n g   t h e   c u r r e n t   s t a t u s   o f   t h e  program, t h e r e   a r e  
t h r e e   m a j o r   o b s e r v a t i o n s   t o  be made. Fi rs t l y ,   vesse l   d ischarges   do   cause 

l o c a l i z e d  and  seasonal  contamination i n  anchorage  and  marina  areas. 

S e c o n d l y ,   t h e   i n s t a l l a t i o n   o f  MSDs, p a r t i c u l a r l y  Type 111, may n o t  

amel io ra te   env i ronmenta l   impacts   f rom  vesse l   d ischarges   and may i n   f a c t  

worsen  env i ronmenta l   condi t ions i n   t h e   v i c i n i t y   o f  pump ou t /   t r ea tmen t  

systems. T h i r d l y ,   t h e  MSD r e g u l a t i o n s   a r e   v i . r t u a l l y   i m p o s s i b l e   t o  

e n f o r c e   w i t h o u t   c o n s i d e r a b l e   a d d i t i o n a l   r e s o u r c e s  and many boat  owners 

who have i n s t a l l e d  approved MSDs a re   no t   us ing   t hem i n  accordance  w i th  

t h e   i n t e n t  o f  t h e   l e g i s l a t i o n .  
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The controvers ies  surrounding  the  implementat ion,   enforcement ,  

a n d   n e c e s s i t y   o f   t h e  MSD r e g u l a t i o n s   i n   t h e  U.S. are  thought  by some t o  

be  an  example o f  what  can  happen when a p i e c e  o f  l e g i s l a t i o n   i s   w r i t t e n  

wi thout   assess ing  the  soc io-env i ronmenta l   impacts .  It i s   t h e r e f o r e  

prudent  and wise  that   such  impacts  be f u l l y   e v a l u a t e d   i n   t h e  Canadian 

s i t u a t i o n   b e f o r e   c o n s i d e r a t i o n  be g iven  to   regu la t ion   deve lopment .  

I n   B r i t i s h  Columbia,   recreat ional   vessel   d ischarges  impact  most 

n e g a t i v e l y  on s h e l l f i s h   h a r v e s t i n g   a r e a s   ( w i t h   r e s p e c t   t o   b a c t e r i o l o g i c a l  

con tamina t ion ) .   The re fo re ,   cons ide ra t i on   shou ld  be g i v e n   t o   i d e n t i f y i n g  

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

l o c a t i o n s  as "no-discharge  zones". Similarly, commercial   oyster  leases 

should be p r o t e c t e d   f r o m   f e c a l   c o n t a m i n a t i o n   o r i g i n a t i n g   f r o m   b o a t  

d i s c h a r g e s ,   p e r h a p s   t h r o u g h   p r o v i n c i a l   l e g i s l a t i o n   p r o h i b i t i n g   a n c h o r a g e  
over  an oys te r   l ease .  These  types   o f   regu la t ions   wou ld   sa t is fy   two 

o b j e c t i v e s .  They wou ld   ensu re   t he   i n teg r i t y   o f   t hose   a reas   wh ich   a re  

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

vessel   contaminat ion  harmless,  and t h e y   w o u l d   s i g n i f i c a n t l y  ease t h e  

enforcement   burden  that   would  be  requi red i f  MSD r e g u l a t i o n s  were 

d ev e l  oped. 
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1 INTRODUCTION 

The c o a s t l i n e   o f   B r i t i s h  Columbia  has  long  been known as  one 

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

she1 t e r e d   w a t e r s   o f   t h e  S t r a i t  of  Georgia,  and  the  numerous  secluded 

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

each  year .   In  1976,  an es t imated  107,576 resident  boats  were  used i n  

t h e   S t r a i t   o f   G e o r g i a  and  an a d d i t i o n a l  10,000 t o  11,000 p leasure   boats  

e n t e r  B.C. wa te rs   f rom  the   Un i ted   S ta tes   du r ing   t he   boa t ing   season  (1). 

I n  1957, t h e   P r o v i n c e   o f   B r i t i s h   C o l u m b i a  began the   deve lop-  

ment o f  a system o f  Prov inc ia l   Mar ine   Parks .  These  parks  are  intended 

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

keeping i n  m ind   t he  need t o   m a i n t a i n   t h e   n a t u r a l   s u r r o u n d i n g s   o f   t h e  

area.  Since 1967 t h e  B.C. Parks  Rranch  has  acquired 28 Marine  Parks i n  

Georgia Strait and  has  proposed fu tu re   deve lopmen t   o f  15 ove r   t he   nex t  5 

y e a r   p e r i o d   ( 2 ) .  

The m a j o r   p o i n t s   o f   o r i g i n  and d e s t i n a t i o n s   o f   r e c r e a t i o n a l  

b o a t s   i n   t h e  S t r a i t  o f   Georg ia   has   been  descr ibed  by   Har r ison   (1 )  and 

a r e  shown i n   F i g u r e  1 ( 3 ) .  
The u t i l i z a t i o n   o f   t h e s e  and other   anchorage  areas  by  the 

b o a t i n g  pub 

vessel  s p e r  

a r e   n o t  ava 

dur ing   1980 

1 i c   i s   e x t e n s i v e .   I n  some Prov inc ia l   mar ine   parks   over   200 

n i g h t  have  been  observed  dur ing  Ju ly   and  August .   Stat is t ics  

l a b l e  a s  t o   t h e   d a i l y   b o a t   c o u n t s   i n   a l l   t h e   p a r k s  however, 

t h e   M i n i s t r y   o f  Lands,  Parks  and  Housing  recorded  13,271 

boats  a t  four   mar ine   parks .  The use o f  these  mar ine  parks and o t h e r  

anchorage  areas i s   l i k e l y   t o   i n c r e a s e .  Eby ( 2 )  has f o r e c a s t  a 32 

p e r c e n t   i n c r e a s e   i n   t r a n s i e n t   b o a t i n g   b y  1985. Non- res iden t   t rans ien t  

boa t ing   i nc reased  3% between  1976-1978  and t h i s   t r e n d  has  been assumed 

t o   c o n t i n u e   ( Z ) ,   w i t h  12,000 non- res ident   boats   fo recas t   by  1985. 

Recen t l y ,   s tud ies   conduc ted   by   t he   Env i ronmen ta l   P ro tec t i on  

S e r v i c e  (4, 5 )  have show tha t   heav i l y   popu la ted   anchorage   a reas   a re  

s u b j e c t   t o  sewage c o n t a m i n a t i o n   i n   s u f f i c i e n t   q u a n t i t i e s   t o   r e n d e r   t h e  
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s h e l l f i s h   u n f i t   f o r  consumpt ion.   These  s tud ies  ident i f ied  raw-sewage 

d ischarges   f rom  anchored  boats   as   the   source   o f   con taminat ion .  

Consequent ly ,   seasonal   shel l f ish  harvest ing  c losures  were  imposed i n  a 
number o f  anchorage  areas i n  B.C. b e g i n n i n g   i n  1981. 

T h i s . r e p o r t   p r e s e n t s  an$’ overv iew  of   current   Canadian  and U.S. 

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

discharges  have on w a t e r   q u a l i t y  and t h e   r e s u l t s   o f   b o a t   a n c h o r a g e  

surveys  conducted  by EPS i n  1980 and 1981. 
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2 CURRENT  STATUS  OF  VESSEL DISCHARGE REGULATIONS I N  CANADA AND 

THE UNITED STATES 

I n  Canada, t h e   r e g u l a t i o n   o f   c o m m e r c i a l   s h i p   s o u r c e   p o l l u t i o n   i s  

admin is tered  by  the  Depar tment   o f   Transpor t   under   the Canada Shipping  Act  

and t h e   A r c t i c  Waters P o l l u t i o n   P r e v e n t i o n   A c t .  However t h e r e   a r e  no 

f e d e r a l   r e g u l a t i o n s   d i r e c t e d   t o w a r d s   t h e   c o n t r o l   o f  sewage from pleasure  

v e s s e l s .   S i m i l a r l y  none o f   t h e   p r o v i n c i a l  governments, w i t h   t h e   e x c e p t i o n  

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

I n   t h e  case o f   O n t a r i o ,   t h e   p r o v i n c e ' s   B o a t i n g   R e g u l a t i o n  became e f f e c t i v e  

i n  1969  and r e q u i r e s   t h a t   a l l   p l e a s u r e   v e s s e l s  be  equipped  with  approved 

r e t e n t i o n  o r  i n c i n e r a t i o n   d e v i c e s .  A second r e g u l a t i o n ,   e n a c t e d   i n  1970, 

r e q u i r e s   t h a t   m a r i n a s  and yach t   c lubs   p rov ide  o r  ar range pump-out s e r v i c e  
f o r  customers  and members. 

I n  t h e   U n i t e d   S t a t e s ,  a1 1 p leasu re   vesse ls   a re   requ i red   t o   have  

U.S. Coast  Guard  approved  marine  sani tat ion  devices (MSDs). I n  1976, t h e  

Un i ted   S ta tes   Env i ronmen ta l   P ro tec t i on  Agency i s s u e d   f i n a l   s t a n d a r d s   o f  

pe r fo rmance   fo r   mar ine   san i ta t i on   dev i ces   under   Sec t i on  312 o f   t h e   F e d e r a l  

Water P o l l u t i o n   C o n t r o l   A c t  and Coast  Guard regu la t i ons   were   es tab l i shed  

t o  implement  these  standards. The r e g u l a t i o n s   r e q u i r e d   t h a t   a l l  new ves- 

s e l s  be  equipped  wi th  approved  devices  by  January 30, 1977  and a l l   e x i s t -  

i ng   vesse l  s be  equipped  by  January 30, 1980. Three  types  o f   mar ine 

sani ta t ion  dev ices  have  been  approved  by  the U.S. Coast  Guard  and a r e  

descr ibed  be l  ow: 

Type I Macerates and chemica l l y   t rea ts   was tes .  A1 so known as " t r e a t  

and d ischarge"  o r  "f low-through"  system. 

Type I 1  Similar t o  Type I only   macera tes   and  t rea ts   was tes  more 

t h o r o u g h l y   t o   s t a n d a r d s   e q u i v a l e n t   t o  a secondary  municipal  

t r e a t m e n t   p l a n t .   T h e r e   i s   n o   r e q u i r e m e n t   f o r   t h i s   t y p e   o f   s y s -  

tem  on  any  boat   under   65  feet   regard1  ess  o f   area  o f   operat ion.  

R 

L 

I 
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Type I11 No d i s c h a r g e   o r   r e t e n t i o n  system.  Examples:  systems w i t h  

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

P o r t a b l e   t o i l e t s   w h i c h   a r e   n o t   p e r m a n e n t l y   c o n n e c t e d  and a r e   c a r r i e d   o f f  

t he   boa t   f o r   empty ing   ashore   a re   no t   i nc luded   under   Federa l   regu la t i ons .  

Type I and I1 sys tems  a re   requ i red   to   meet   e f f luen t   s tandards  

o f  200 f e c a l   c o l i f o r m / 1 0 0  m l  and  suspended s o l i d s   o f  150 mg/l.  

The MSD r e g u l a t i o n s   a l s o   r e g u l a t e   t h e   l o c a t i o n s  where e f f l u e n t  

may o r  may no t   be   d i scha rged   and   t he   ex ten t   o f   requ i red   t rea tmen t .  

S ince  the  promulgat ion  o f   these  regulat ions  there  has  been 

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

device  program and EPA has  been  requested t o   p r o v i d e   t h e  Congress w i t h  a 

j u s t i f i c a t i o n   o f   t h e   b a s i s   f o r   t h e  MSD program. As a r e s u l t ,   t h e  EPA and 

U.S. Coast  Guard  have i n i t i a t e d  a r e v i e w   o f   " t h e   c o s t s  and b e n e f i t s   o f  

and t h e   a l t e r n a t i v e s   t o   t h e   c u r r e n t  MSD program" ( 6 ) .  Th is   rev iew,   which 

i n v i t e d   p u b l i c  comments  and d a t a   r e l a t i n g   t o   t h e   e x i s t i n g  program  and 

p o s s i b l e   a l t e r n a t i v e s ,  was ongoing a t  t h e   t i m e   o f   w r i t i n g .  

A p r e l i m i n a r y   r e p o r t   p r e p a r e d   b y  EPA ( 7 )  on t h e  MSD program 

conc l   uded  tha t :  

- The r e g u l a t e d  

i n s t a l  1 ed t o i  

communi ty   cons is ted   on ly   o f   owners   o f  

l e t s ,  fewer  than 10% o f   t h e  U.S. vesse 

vessel s w i t h  

1s. 

- The c o n c e n t r a t i o n  o f  v e s s e l s   v a r i e d   f r o m   s t a t e   t o   s t a t e .  

- Measurable  env i ronmenta l   e f fects   f rom  mar ine  d ischarges  were  seasonal  

a n d   l o c a l i z e d   i n   n a t u r e .  

West ( 8 ) ,  conducted a s tudy i n  Narraganset t  Bay, Rhode I s l a n d ,  

and  found  tha t   the   da i l y   vesse l   was te   d ischarge  be ing   p revented   f rom en- 

t e r i n g   t h e   s t u d y   a r e a  as a r e s u l t   o f  M S D ' s  was i n s i g n i f i c a n t  (3018 l b s   o f  

BOD, based on a p e r   c a p i t a   e f f l u e n t   l o a d   o f  2.0 k g )   i n   v i e w  o f  the  heavy 
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t i d a l   a c t i o n .   F u r t h e r ,   t h e   r e p o r t   s u g g e s t e d   t h a t   t h e   r e g u l a t i o n  

m a n d a t i n g   t h e   e l i m i n a t i o n   o f  raw sewage by way o f  Type I 1 1  MSDs ( i e .  

t h o s e   r e q u i r i n g  pump o u t )  may have t h e   e f f e c t   o f   c o n c e n t r a t i n g   t h e  

e f f l u e n t   d i s c h a r g e  a t  a r e g i o n a l  sewage p l a n t  where i t  may or  may n o t  be 

adequa te l y   t rea ted .   I n   o the r   words ,   t he  sewage may no t  be d i s p e r s e d   t o  

t h e  same e x t e n t  as  would be the  case i f  t h e   v e s s e l s   d i s c h a r g e d   d i r e c t l y .  

The i n f o r m a t i o n  and da ta   ob ta ined t o  da te  on t h e  U.S.  MSD 
program wi 11  be f u r t h e r   d i s c u s s e d   i n   t h e   c o n c l   u s i o n s  o f  t h i s   r e p o r t .  
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3 EFFECTS OF VESSEL SEWAGE DISCHARGES ON WRINE WATER QUALITY 

111 

The grea tes t   adverse   impact   o f   vesse l  sewage d ischarges on 

m a r i n e   w a t e r   q u a l i t y  and  use occurs i n   t h o s e   a r e a s  where  swimming and/or 

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

s p e c i f i c a l l y   w i t h   t h e   i m p a c t  on s h e l l   f i s h   g r o w i n g   w a t e r  s e c t i o n  w i  11  deal 

qual i t y  . 
The po l  

recognized i n   t h e  

she1 1 f i s h   h a r v e s t  

l u t i o n   e f f e c t s   o f   m a r i n a s  on w a t e r   q u a l i t y  have  been 

P a c i f i c   S h e l l f i s h   R e g u l a t i o n s ,   w h i c h   p r o h i b i t s  

i n g   w i t h i n  125 m o f  any  whar f .   In   most   cases,   th is  has 

shown t o  be  adequate t o  sa feguard   t he   pub l i c   hea l th .  However, u n t i l  

r e c e n t l y ,   t h e r e  have  been no s h e l l f i s h   c l o s u r e s   i n   o t h e r  B.C. areas 

f requented  by boats  such as anchorages. 

F u r f a r i  ( 9 )  has   deve loped  tab les   wh ich   es t imate   the   a l lowab le  

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

so le   sou rce   o f   co l i f o rm  o rgan isms   (Tab le  1). Using a t h e o r e t i c a l   d a i l y  

p e r   c a p i t a   t o t a l   c o l i f o r m   c o n t r i b u t i o n   o f  80 b i l l i o n ,  a p o p u l a t i o n  

e q u i v a l e n t  Va l  ue o f  1.25 f o r  a smal l   boat,  and knowing  the  area  and 

average  depth   o f   the   anchorage  ( i .e .   ava i lab le   d i lu t ion   water )  it i s  

p o s s i b l e   t o   c a l c u l a t e   t h e   a l l o w a b l e  number o f   b o a t s   t o   m a i n t a i n   s h e l l f i s h  

growing  water   qual  i t y  . 
F i e l d   s t u d i e s  on t h e   e f f e c t s   o f   b o a t   w a s t e s  on rece iv ing   wa te r  

qual  i t y  have  been  few.  Udel 1 (10) concluded  f rom a b r i e f  summer s tudy  

t h a t   c e r t a i n  sample   s ta t ions   assoc ia ted   w i th   heavy   boat   popu la t ions  

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

anchorage  area. 

Add i t iona l   s tud ies   conducted   by   Ude l l  (11) between 1957 and 

1963 concluded  that   where  t ida l   exchanges  were  large,  no d e t e c t a b l e  

i n c r e a s e s   i n   p o l  1 u t i o n  1 eve1 s a t t r i b u t a b l e   t o   b o a t s  were  apparent. 

F u r t h e r ,   t h e   d e g r e e   o f   p o l l u t i o n   i n   c o n f i n e d   c o v e s  was d i r e c t l y  

p r o p o r t i o n a l   t o   t h e  number o f  boats  anchored  or  docked.  Since  boat 

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

YY 
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TABLE 1: ALLOWABLE NUMBER OF BOATS IN SHELLFISH AREAS 

(No  Background Col i form) 

Area  Depth Number o f  Area  Depth Number o f  

Sq. M i l es   Fee t   Boa ts  Sq. M i l es   Fee t   Boa ts  

0.1 5 3 

10 6 

15 9 

20 12 
25 14 

30 17 

40 2.3 

0.5 5 14 

10 28 

15 42 

20 56 
25 70 

30 84 

40 112 

0.25 5 7 
10  14 

15 21 

20  28 

25  36 

30 42 

40 56 

1.0 5 28 

10 56 

15 84 

20 112 

25 140 

30 184 

40 224 
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I 

a 

c o n c l u d e d   t h a t   b a c t e r i a l   d e n s i t i e s   d i d   n o t   r e m a i  n a t  1 eve1 s exceeding 

s h e l l f i s h   g r o w i n g   w a t e r   s t a n d a r d s   a t  all times. 

F a u s t   ( 1 2 )   e x a m i n e d   t h e   e f f e c t s   o f   b o a t i n g   a c t i v i t y   i n  a 

s h a l l o w   e s t u a r i n e   a r e a   o f  Rhode River ,  a t i d a l   s u b e s t u a r y   o f  Chesapeake 

Bay. C o n c e n t r a t i o n s   o f   f e c a l   c o l i f o r m s   i n c r e a s e d   f r o m  3 t o  28  per  100 m l  

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

dec reased   soon   a f te r   boa ts   depar ted   t he   a rea .   Us ing   two   va r iab le   l i nea r  

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

w e r e   p o s i t i v e l y   c o r r e l a t e d   w i t h   t h e  number o f   b o a t s .  She  a1 so  concluded 

t h a t  2.2 x 105 m3 o f   w a t e r  was needed per  boat  (assuming 4 occupants/ 

b o a t )  t o  d i l   U t e   f e c a l   c o l i f o r m   l e v e l s   b e l o w   1 4 / 1 0 0  m l  . A s tudy   o f   boa t  

mooring  areas i n  an A t l a n t i c   e s t u a r y   d e m o n s t r a t e d   t h a t   c o l   i f o r m s  

increased i n  both  the  water  column  and  she1 1 f i s h   i n   d i r e c t   r e l a t i o n   t o  

s m a l l   b o a t   p o p u l a t i o n s   i n   t h r e e   o f   f o u r   a r e a s  samp led   (13 ) .   She l l f i sh  

suspended i n   t h e   w a t e r   o f  one o f   t h e  moorage  areas  d isp layed  rad ica l  

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

Other   s tud ies  (14,  15, 16)  have shown t h a t   r e c r e a t i o n a l   b o a t s  

i n  mar inas   can   cause   s ign i f i can t   f eca l   co l i f o rm  con tamina t ion   o f   t he  

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

s e a s o n a l   h y d r o g r a p h i c   c o n d i t i o n s .   A l t h o u g h   c o n d i t i o n s   i n   m a r i n a s   d i f f e r  

m a r k e d l y   w i t h   a n c h o r a g e   a r e a s   ( w i t h   r e s p e c t   t o   b o a t   u s e   i n t e n s i t y   i n  

p a r t i c u l a r )   t h e s e   s t u d i e s   d e m o n s t r a t e   t h e   p o t e n t i a l   f o r   c o n t a m i n a t i o n  
w h i c h   e x i s t s   i n  anchorages. 
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4 BRIT ISH COLUMBIA CASE STUDIES 

D u r i n g   J u l y  1980  and  August  1981, the   Env i ronmen ta l   P ro tec t i on  

S e r v i c e   c o n d u c t e d   s h e l l f i s h   g r o w i n g   w a t e r   s u r v e y s   i n  a number o f   b o a t  

anchorage  areas i n   t h e   n o r t h e r n  S t r a i t  o f   G e o r g i a  and Sunshine  Coast 

a reas   (F igure  2). Sampl i n g  programs  were  conducted  as  part   of   the 

She1 1 f i s h  Growing  Water  Control  Program t o  assess   t he   bac te r io log i ca l  

q u a l i t y   o f   s h e l l f i s h   p r o d u c t i o n  and h a r v e s t i n g   w a t e r s .   I n   a d d i t i o n   t o  

r o u t i n e   w a t e r  sampl i ng, the   p rogram  inc luded  vesse l   counts  and  shel 1 f i s h  

t i s s u e   b a c t e r i o l o g i c a l   a n a l y s e s .  

4.1 F ie ld   Procedures   and Methods 

All mar ine   water   samples   fo r   bac ter io log ica l   ana lyses   were  

c o l l e c t e d   i n   s t e r i l e  wide-mouth  g lass  bott les,   approximately  15-30 cm 

be low  the   water   sur face .  The water   depth a t  c o l l e c t i o n   p o i n t s   o v e r  

shel  1 f i s h  beds d id   no t   exceed 1.5 m. Samples were  s tored i n   c o o l e r s   a t  

temperatures  not   exceeding 10°C u n t i l  processed. All analyses  were 

conducted on s i t e   i n   t h e  EPS m o b i l e   m i c r o b i o l o g y   l a b o r a t o r y ,   g e n e r a l l y  

w i t h i n   f i v e   h o u r s   o f   c o l l e c t i o n .  

The f e c a l   c o l i f o r m  MPN per  100 m l  was de te rm ined   us ing   t he  

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

tubes  each)  as  described i n   P a r t  908C o f  t h e   1 4 t h   e d i t i o n   o f   S t a n d a r d  

Methods f o r  the  Examinat ion  o f   Hater   and  Mastewater   (17) .  The c u l t u r e  

medium used was t h e  A - 1  medium as  descr ibed  by Andrews  and Presne l l   ( 18 )  

and f u r t h e r   e v a l u a t e d   b y  Kay (19).  A - 1  medium was suppl ied  by  Gibco 

D iagnost ics .  

S h e l l f i s h   t i s s u e  samples  were  analyzed f o r   f e c a l   c o l i f o r m s  

a c c o r d i n g   t o  APHA procedures (20). 

San i ta ry   su rveys   were   under taken   concu r ren t l y   w i th   t he   wa te r  

q u a l i t y  sampl i n g   t o   i d e n t i f y  and eva lua te   land-based  sources   o f   bac ter i  a1 

p o l l u t i o n   t o   t h e   s t u d y   a r e a s .  
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4.2 R e s u l t s  

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

areas i s  summarized i n  Table 2 and d a i l y   b o a t   c o u n t s   a r e   p r e s e n t e d   i n  

Table 3. Dai ly  b a c t e r i o l o g i c a l   r e s u l t s   f o r   t h e  samp le   s ta t i ons   a re   no t  

i n c l  uded i n   t h i s   r e p o r t   b u t   a r e   p r e s e n t e d   e l  sewhere (4,5). Sarnpl e 

l o c a t i o n s   a r e  shown i n   F i g u r e s  3 and 4. 

I n  a l l  o f   t he   anchorage   a reas   samp led   t he   san i ta ry   su rvey   d id  

n o t   i d e n t i f y  any  onshore sewage s o u r c e s .   T h e r e f o r e   f e c a l   p o l l u t i o n  

recorded i n   w a t e r  samples was a t t r i b u t e d   s o l e l y   t o   o v e r b o a r d  sewage 

d i s c h a r g e s .   F i f t e e n   o f   t h e  58 s t a t i o n s   e x h i b i t e d   f e c a l   c o l   i f o r m  1 eve l  s 

exceed ing   t he   app roved   she l l f i sh   g row ing   wa te r   s tandard  and a l l  mar ine 

s t a t i o n s   e x c e p t  one  had de tec tab le   ( i . e .   g rea te r   t han  2/100 m l )   f e c a l  
col i form 1 eve l  s. 

At tempts t o   c o r r e l a t e   t h e   b a c t e r i o l o g i c a l   d a t a   w i t h   b o a t  

counts   were   genera l l y   unsuccess fu l .   Tab le  4 p r e s e n t s   t h e   r e s u l t s   o f  

l i n e a r   r e g r e s s i o n   a n a l y s i s  on data c o l l e c t e d   f r o m   t h e   m o s t   h e a v i l y  

u t i l i z e d  anchorage  areas.  Only Tenedos Bay showed a s i g n i f i c a n t  

c o r r e l a t i o n   ( r  = 0.9) between  the  grouped 90 p e r c e n t i l e  MPN data  and 

area  boat   count .  

The p o o r   c o r r e l a t i o n s   a r e  1 i k e l y   t h e   r e s u l t   o f  (1) 

i n s u f f i c i e n t   s p a t i a l  and  temporal sampl ing   reg imes,  ( 2 )  random boat  

count ing ,  ( 3 )  l a c k   o f   i n f o r m a t i o n   o f   f l u s h i n g  and t i d a l   c h a r a c t e r i s t i c s  

o f  the  anchorages, ( 4 )  n a t u r e   o f   t h e   f e c a l   m a t e r i a l  and  method o f  

d ischarge.  

She1 1 f i s h   a n a l y z e d   f o r   f e c a l   c o l i   f o r m   c o n t e n t  were o f t e n  a 

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

' w a t e r   r e s u l t s .   I n  some c a s e s ,   o y s t e r   t i s s u e   f e c a l   c o l   i f o r m   l e v e l s  

exceeded the   app roved   marke t   va lue   o f  230/100 g d e s p i t e   a c c e p t a b l e  

o v e r l y i n g   w a t e r   q u a l i t y   ( T a b l e  5 ) .  However, i n s u f f i c i e n t  samples  were 

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

w i t h   t h e  number o f   b o a t s .  

I) 

I 

Y 
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TABLE 2: SUMMARY OF FECAL  COLIFORM MPN DATA  FOR ANCHORAGE AREAS 

SAMPLE 
STATION 

NO. OF 
SAMPLES 

MPN/100 rnl EXCEEDS SHELL- 
RANGE MEDIAN 90 PERCENTILE F I S H  STANDARD 

Area 1- 1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
1 2  
13  
14 

Area 2-15 
16 
1 7  
18 

Area 3-19 
20 

Area 4-21 
22 

Area 5-45 
46 
47 

Area 6-50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 

Area 7-30 
31 
32 

8 
8 
7 
8 
9 
8 
7 
8 
6 
5 
5 
7 
7 
7 
6 
7 
6 
6 
6 
6 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
7 
5 
5 
6 
6 
6 
6 
8 
8 
8 

L2 - 23 
L2 - 7 
L2 - 920 
L2 - 33 
L2 - 49 
L2 - 11 
L2 - 33 
L2 - 79 
L2 - 790 
L2 - 33 
L2 - 33 
L2 - 2 
L2 - 7 
L2 - 490 
L2 - 13 
L2 - 11 
L2 - 8 
L2 - 2 
L2 - 49 
L2 - 49 
L2 - 5 
L2 - 1600 
L2 - 110 
L2 - 110 
L2 - 79 
L2 - 8 

L2 - 33 

L2 - 4 
L2 - 14 
L2 - 5 
L2 - 2 
L2 - 2 
L2 - 5 
L2 - 49 
L2 - 2 
L2 - 8 
L2 - 33 
L2 - 920 
L2 - 23 

5 - 130 

~2 - a 

3 
2 

L2 
2 
2 
2 
2 
5 
L2 

2 
2 

L2 
L2 
L2 
L2 

2 
3.5 
2 

L2 
3 
2 

L2 
22 
10.5 

2.5 
L2 
20.5 

6 
6 

L 2  
2 

L2 
L2 
L2 

2 
2 

L2 
L2 

3 
2 
2 

13.4 
3 

287.9 
10.6 
25.6 
11 
21.8 
79 
61 
28 
22 
L2 

3.5 
77.6 
10 
8.9 
8 
2 

19.6 
49 

5 
802 

91.4 
63.8 
39.4 

5.6 
71.3 
It3 
8 
2.8 

12.8 
2.9 
2 

L2 
5 

22 
L2 

6.2 
20.2 

8.6 
920 

NO 
NO 

YES 
NO 
NO 
NO 
NO 

YES 
YES 

NO 
NO 
NO 
NO 

YES 
NO 
NO 
NO 
NO 
NO 

YES 
NO 

YES 
YES 
YES 

NO 
NO 

YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
NO 

Cont i  nued.. . 
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TABLE 2: SUMMARY OF FECAL  COLIFORM MPN DATA  FOR ANCHORAGE AREAS 
(Cont inued)  

SAMPLE NO. -Df MPN/100 ml EXCEEDS SHELL- 
STATrON SAMPLES RANGE MED I AN 90 PERCENTILE FISH STANDARD 

- 
33 
34 
35 
36 
75 
76 
77 
78 
79 

Area 8-88 
89 
90 
91 
92 

Area  9-101 
102 
103 

7 
6 
6 
6 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

L2 - 350 
L2 - 2 
L2  - 2 
L2 - 130 
12 - 13 
L2 - 23 
L2 - 11 
L2 - 5 
L2 - 8 
L2 - 2 
L2 - 13 
L2 - L2 
L2 - 11 
L2 - 5 

5 - 110 
7 - 240 

L2 - 130 

2 
L2 

2 
3.5 
2 

L2 
L2  
L2 

L2 
L2 
L2 
L2 
L2  
25 
12.5 
23 

3.5 

139.3 
L2 
2 
58.6 
7.5 
17 
7.4 
3.2 
8 

L2 
8.2 

L 2  
7*4 
2 

63.8 
125.4 
71.8 

YES 
NO 
NO 

YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

YES 
YES 
YES 
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TABLE 4 REGRESSION ANALYSIS OF DATA 

CORRELATION 

AREA TREATMENT COEFFICIENT 

Areas 1-8 (1) Dai ly MPM vs   Da i l y   boa t   coun t  0.02 

Areas 1-8 ( 2 )  Grouped  median MPN v s  Area  boat 

Areas 1,7 ( 3 )  Grouped 90 p e r c e n t i l e  MPM vs  Area 
( S q u i   r r e l  Cove) boat   count  0.05 

Area 1 ( 3 )  Grouped 90 p e r c e n t i l e  MPN vs  Area 
(Prideaux  Haven)  boat  count 0.1 

Area 1 ( 3 )  Grouped  90 p e r c e n t i l e  MPN vs  Area 
(Tenedos  Bay)  boat  count 0.9 
Area 1 ( 3 )  Grouped 90 p e r c e n t i l e  MPN vs  Area 
( S q u i r r e l  Cove) boat   count  0.06 

count  0.1 

E x p l a n a t i o n   o f   t r e a t m e n t s :  

(1) D a i l y  MPN r e s u l t s   f o r   e a c h   s t a t i o n   w e r e   r e g r e s s e d   a g a i n s t   t h e   d a i l y  
boat   count  i n   t h e   i m m e d i a t e   v i c i n i t y   o f   t h e   s t a t i o n .  

( 2 )  Da i ly   med ian  MPN v a l u e s   f o r   a l l   s t a t i o n s   i n  an  area  were  regressed 
a g a i n s t   t h e   d a i l y   t o t a l   b o a t   c o u n t   f o r   t h e   a r e a .  

( 3 )  D a i l y  90 p e r c e n t i l e  MPN v a l u e s   f o r   a l l   s t a t i o n s   i n  an area  were 
r e g r e s s e d   a g a i n s t   t h e   d a i l y   t o t a l   b o a t   c o u n t   f o r   t h e   a r e a .  

The b o a t   c o u n t   d a t a   c o l l e c t e d   d u r i n g   t h e s e   s t u d i e s  was  com- 

p a r e d   w i t h   F u r f a r i ' s   t a b l e s   o f   a l l o w a b l e  numbers o f  boats  as desc r ibed  

p r e v i o u s l y ,  and i s  p r e s e n t e d   i n   T a b l e  6. G e n e r a l l y ,   b a c t e r i o l o g i c a l  

w a t e r   q u a l i t y  was acceptab le  i n  those  anchorages   wh ich   d id   no t   exceed  the  

es t ima ted  maximum a1 1 owable  boat  count.   Pr ideaux Haven , A1 1 i e s   I s l a n d ,  

Roscoe  Bay,  Squi r r e l  Cove, Cor tes Bay and  Smuggler Cove  a1 1 exceeded o r  

came c l o s e   t o   t h e  maximum a l l o w a b l e  number o f   boa ts .  These  anchorages 

Y 

Ir 

Y 
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TABLE 5 SHELLFISH TISSUE FECAL  COLIFORM  RESULTS FROM ANCHORAGE AREAS 

(C. - g i g a s )  

SAMPLE  COLLECTION  FECAL  COLIFORM GROW I NG 
LOCATION DATE MPN/lOOg WATER STATUS] 

Area  5-47 

Area  7-30 
Area  7-33 

Area  1-4 

Area  1-5 

Area  1-6 

Area  3-20 

Area  9-101 

102 
103 

101 
102 

103 

101 

102 

103 

J u l y  28/80 
II 

II 

J u l y  29/80 
II 

II 

August  25/81 
I I  

August  26/81 
II 

August  27/81 
II 

40 

1300 

3 30 

330 

1700 

3 30 

1700 

40 

20 

50 

490 

L 20 
20 

20 

3 30 

490 

O.K. 

O.K. 

Over 

O.K. 

O.K. 

O.K. 

Over 

Over 

Over 
Over 

Over 

Over 
Over 

Over 

Over 

Over 

l G r o w i n g   w a t e r   s t a t u s   i n   r e l a t i o n   t o  shellfish standard. 
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a l s o  had the   poo res t   wa te r   qua l i t y .  However, unacceptable  feca l  

p o l  1 u t i o n  was a1 so observed when t h e  number o f   b o a t s  was l e s s   t h a n   t h e  

t h e o r e t i c a l  maximum p o i n t i n g   o u t   t h a t   c a r e  must  be  taken i n   t h e  use o f  

t hese   t ab les .  One o f   t h e   d i f f i c u l t i e s   i n   e s t i m a t i n g   t h e   a l l o w a b l e  number 

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

t h e  sewage. The anchorage  areas and mean depths  presented i n  Table 6 
a re   on l y   app rox ima t ions  and depths will v a r y   s i g n i f i c a n t l y   w i t h i n   t h e  

anchorage. 

I n   a d d i t i o n   t o   t h e   b a c t e r i o l o g i c a l   s a m p l i n g  program,  pleasure 

v e s s e l s   i n  some o f   t h e  anchorages  were  in terv iewed  dur ing  the 1980 

program. The r e s u l t s   a r e  summarized i n  Table 7. 

As expected,   the  major i ty   o f   vessels   surveyed  which  were  not  

equipped  wi th   t reatment   systems or  ho ld ing   t anks   were   o f   Canad ian   reg i s -  

t r y  (79%) whereas 88% o f  a1 1 American  vessels  surveyed  were  equipped 

w i t h  some fo rm  o f   t rea tment   o r   ho ld ing   dev ice .   In   those  cases   where   the  

vessel  was equ ipped  w i th   ho ld ing   tanks ,   most   vesse l   opera tors   sa id   they  

d ischarged  ou ts ide   the   anchorage  a reas   in  open  waters. A few  American 

boats  were  unable t o  empty t h e i r   h o l d i n g   t a n k s   s i n c e   t h e   r e q u i r e d  pump- 

o u t   f a c i l i t i e s  were   no t   ava i lab le .  
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TABLE 7: SUMMARY OF SMALL  CRAFT ANCHORAGE OUESTIOMNAIRE 

To ta l  number o f  vessels  surveyed .................................... 64 

Number o f  vesse ls   w i th   t rea tment   sys tems 1 * 2  ........................ 16 

Number o f  v e s s e l s   w i t h   h o l d i n g   t a n k s  ................................ 14 

Number o f  v e s s e l s   w i t h  no t r e a t m e n t   o r   h o l d i n g   t a n k s  ................ 34 

P o r t  o f  r e g i s t r y   f o r   v e s s e l s   w i t h   t r e a t m e n t / h o l d i n g   t a n k s :  
Canada ..................... 5 
Un i ted   S ta tes  .............. 24 

Other  ...................... 1 

P o r t   o f   r e g i s t r y   f o r   v e s s e l s   w i t h o u t   t r e a t m e n t / h o l d i n g   t a n k s :  

Canada ..................... 27 

Un i ted   S ta tes  .............. 3 

Other  ...................... 4 

Average number of  persons on board ...................... (Range  2-8) 3 

A v e r a g e   l e n g t h   o f   s t a y   i n   a n c h o r a g e  ................... (Range  1-28) 2.5 days 

1 6 o f  these  vessel  s were a1 so equ ipped   w i th   ho ld ing   t anks  

2 inc ludes   "Por t -a -Pot ty "  
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APPENDIX I 



SUBJECI': Class; . f icat ion of She l l f i sh   Wate r s   Sub jec t   t o   San i t a ry  
Waste Discharges  from Bo3ts  

i. As you. w i l l  r e c a l l ,  we s o l i c i t e d   y o u r   o f f i c e s ,  by 
memorandurn o f  December 2 0 ,  1 9 7 1 ,  f o r  information on S t a t e  I 

pract ices   regarding  the  above  subject .   Repl ies   were  reviewed 
and analyzed by the .   Nor theas t   Technica l   Serv ices   Uni t   s ta f f  
and a summary is  enc losed .   In   addj   t ion ,  a po l i cy   s t a t emen t  
has  bcen  prepared  which we b e l i e v e   r e f l e c t s   t h e   i n t e n t  b f  
t he   Na t iona l   She l l f i sh   San i t a t ion   P rogram Manual of   Operat ions.  

I) 

2. Should  there   be  any  fur ther   quest ions on t h i s   m a t t e r ,  
p lease  l e t  us know. 

0 

: j . - 
.rr- 

/ 
I 

Enclosure 

. 



i 
SUMMARY 

1. .Boats   must   be  considered  as  a source  o f  f r e s h   f e c a l  
p o l l u t i c n .  

2. The u n p r e d i c t a b l e   ' a s p e c t s  of  b o a t  o r  v e s s e l   p o l l u t i o n  are: 

a) V a r i a b l e   p o p u l a t i o n  
b)   FIobi l i ty  
c) I n t e r m i t t e n t   p o l l u t i o n   c o n t r i b u t i o n  
d) Varying modes of   t rea tment   ranging   f rom  none   . to  

ho ld ing   t anks  
e )   Trea tment   devices  with v a r y i n g   ' r a n g e s   o f   e f f i c i e n c y  

w h i c h   h a v e   n o t   b e e n ' p r o v e n   o r   g e n e r a l l y   a c c e p t e d  
f )  The ep idemiologica l   background o f  a t r a n s i t o r y  

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

3 .  The @ r o v e d   A r e a   c r i t e r i o n  of -70 Col i form MPN/100 ' m l  
does not   . apply   because :  

a) U n p r e d i c t a b l e   a s p e c t s   o f   b o a t   p o l l u t i o n  
b) The p a t h o g e n .   t o   c o l i f o r m   r a t i o  i s  d i f f e r e n t   i n   f r e s h  

f e c a l   m a t e r i a l   t h a n  i n  municipal  se'wage  from  which 
t h e  7.0 . C o l i f o r n  FIPK was d e r i v e d  

c )  U s u a l   s m p l i n g   t e c h n i q u e s  do n o t   a p p l y   t o   f r e s h   f e c a l  
m a t e r i a l  

4.. The Manual  of  Operations  of the N a t i o n a l   S h e l l f i s h  
" - 

S a n i t a t i o n   P r o g r a m   c l e a r l y  states t h a t   p o l l u t i o n  from 
b o a t s  i s  a p u b l i c   h e a l t h   p r o b l e m   r e q u i r i n g   s p e c i a l  
c o n s i d e r a t i o n   f o r   p r o p e r   c l a s s i f i c a t i o n .  

o f   t h e   h i g h l y   v a r i a b l e   a n d   u n p , r e d i c t a b l e  
c o n t r i b u t i o n  o f  f r e s h   f e c a l   m a t e r i a l ,  i t  i s  n e c e s s a r y  
to close areas s u b j e c t  to b o a t  pollution in the vicinity 
of  s h e l l f i s h  beds  d u r i n g   t h e   b o a t i n g   s e a s o n .  

. . .. 
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ii 
POLICY STATEbiENT - _  

I The 'Na t iona l  Shellfish S a n i t a t i o n  Program Manual o f  
O p c r a t i o n   c o n s i d c r s .   t h a t   w a s t e s  from b o a t s  must  b e  e v a l u a t e d  
in t h e   c l a s s i f i c a t i o n  o f  growing   a reas  as s o u r c e s  o f  f r e s h  
f c c a l   p o l l u t i o n .  Such   a r eas   shou ld   no t  be e v a l u a t c d  by 
employing t h e  median  Colifornr 7 0  hiPN p e r  1 0 0  m l  c r i t e r i a  

. -  for   approved  growing w a t e r s .  No b a c t e r i o l o g i c a l  c r i t e r i a  
have   been   e s t ab l i shed  t o  e v a l u a t e   b o a t   d i s c h a r g e s   b e c a u s e  
o f  h i g h l y   v a r i a b l e   i n d i c a t o r   t o   p a t h o g e n   r a t i o s ,   f r e s h n e s s  
o f   f e c a l   m a t e r i a l ,  l ack  o f   d i s p e r s i o n  of f e c a l  mater ia l  i n  
w a t e r   c o l u m n ,   l a c k   o f   s e n s i t i v i t y   f o r   p r e s e n t  water sampl ing  
11lethods t o  d e t e c t   s u c h  random occur rences   and   poor  
ep idemio log ica l   ev idence  on which t o  e s t a b l i s h   r e l i a b l e   g u i d e l i n e s .  

- 

* .  
I t  i s  t h e   i n t e n t  o f  t h e   N a t i o n a l   S h e l l f i s h   S a n i t a t i o n  

Program tha t   waters   a round  mar inas ,   boa tyards ,   and   moor ing  
a r e a s   b e   c l o s e d  t.o s h e l l f i s h   h a r v e s t i n g   d u r i n g   t h e   b o a t i n g  
season .  T h e  e x t e n t   a n d  time o f  the  c l o s u r e  will depend 
upon local c o n d i t i o n s  such  as h y d r o g r a p h y ,   b o a t i n g   p o p u l a t i o n ,  

. m a r i n e   s a n i t a t i o n   d e v i c e s  and service facilities, seasonal 
usage,.  and   l oca t ion  of a c t i v e  and p o t e n t i a l   s h e l l f i s h  
h a r v e s t   a n d   c u l t u r i n g  areas: 
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m >!any S t a t e   s h c l l f i s h   a u t h o r i t i e s   b e l i e v e   t h a t   t h e  Manual of Opera t ions  . 
c '  

+- g& Satfonnl Shellfish Sani ta t ion  Program (NSSP) d o c s  no t   p rov ide  

s u f f i c i e n t   g u i d a n c e   f o r   c l a s s i f i c a t i o n  of s h e l l f i s h   g r o w i n g  waters i n  
m 

and   ad jacen t   t o   mar inas   and   boa t   haven   a r eas .   In   r e sponse   t o   r eques t s  
II 

f o r   g u i d a n c e   i n   c l a s s i f y i n g   s u c h  areas, t h e   D i v i s i o n  of S h e l l f i s h  

a S a n i t a t i o n   h a s ' w r i t t c n   t h e s e   N a t i o n a l   P o l i c y   G u i d e l i n e s   f o r   u s e   b y   S t a t e  

rl 
s h e l l f i s h   o f f i c i a l s   f o r   c l a s s i f y i n g   m a r i n a   a n d   b o a t   h a v e n  areas. 

The p o l l u t i o n   o f   s h e l l f i s h   g r o w i n g  waters by   boa ts  i s  d i s c u s s e d   i n  

1 Y  t h e  Xanual - of Opera t ions ,  a t  the  1956,  1968,  and 1 9 7 1  Rational  Workshops,  

and i n  numerous r epor t s   and   confe rences   on   boa t   po l lu t ion   a round   t he  

coun t ry .   In   o rde r   t o   de t e rmine  t h e  p r e s e n t   c l a s s i f i c a t i o n  cr icer ia  w i t h  
IY 

Y 

J 
t 

L 

I 

a 

whish arc members oi t h e  NSSP. The purpose   o f   t he   ques t ionna i r e  was t o  

d e r e r n i n e   t h e   e f f e c t s   o f   m a r i n a s  on s h e l l f i s h   g r o w i n g  waters a n d   t h e  

criteria used  by  each s ta te  i n   d e t e r m i n i n g   t h e   e f f e c t  of a marina.  

The r e s p o n s e s   t o   t h e   q u e s t i o n n a i r e   i n d i c a t e d   t h a t   t h e r e  is no con- : 

s i s t c n c y   i n   t h e   c l a s s i f i c a t i o n  cri teria,  t h a t   t h e   c l a s s i f i c a t i o n  w a s  v e r y  

s u b j e c t i v e ,   a n d   t h a t  a major i ty   o f  s ta tes  used  the  Approved Area c r i t e r i a .  

. &st states d i d   n o t   c l a s s i f y  areas around  marinas  as e i t h e r   C l o s e d  o r  

- C o n d i t i o n a l l y  Approved s o l e l y   b e c a u s e  of the   p re sence   o f   t he   mar ina .  

Scven s t a t e s  (37 percent   o f   those   responding)   cons idered   the   p resence   o f  

marinas. as a c a u s e   f o r   c l o s u r e ,   a n d   t h e n   e v a l u a t e d .   c o n t i g u o u s  waters on  
i- 

t h e i r  own n c r i t s .  Onc s ta te  had a few arcas c loscd ,   bu t   had  no hard  ahd 

4 

i 

i 

i: 
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II 

f a s t  criccria f o r   c l o s u r e .  

the  marina  and  growing area 
c 

This  s ta te  cstabl ishcd a buffer   zone   bc twccn 

based   on   hydropaphy   and   t he  s i z e  of t h e  

marina.  Eleven states  (58 p e r c e n t )   i n d i c a t e d   t h a t  when t h e  Open Area 
. .  

c r i t e r i a  of 12ss t han  70 MPN/100 mls was exceeded ,   t he  area a r o u n d   t h e  

marina was c l o s e d .  The o t h e r  s t a t e  replied t ha t  t h e r e  was no p o s s i b i l i t y  

of having  open areas i n  t h e   v i c i n i t y  of roarinas  because of o t h e r   s o u r c e s  

of pollution. S e v e r a l  s ta tes  n o t e d   t h a t   t h e   m a r i n a s  are also s u b j e c t  t o  

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

t r i b u t i o n  froin mar inas  i s  i n s i g n i f i c a n t  i n  compar i son   t o  these o t h e r  

sou rces .  

L 

D 

m 

m 
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I n  t h e  f o r m u l a t i o n   o f   t h i s   K a t i o n a l   P o l i c y ,  i t  was n e c e s s a r y   t o   b e  

concerned   on ly   wi th   boa ts   wi th   heads   (mar i r rc   to i le t s ) ,   aad  t o  exc lude  

from c o n s i d e r a t i o n   h e r e   b o a t s  wi'th ho ld ing   t anks ,   ho ld ing   t ank   d i scha rge  . 

f a c i l i t i e s ,  and other   land-based  sewage  col lectors   such as  c lubhouses .  

These land-based f a c i l i t i e s  should   be   eva lua ted   accord ing  t o  accepted  

e s t ab l i shed   p rocedures .  Some d e f i n i t i o n s   w e r e ' n e c e s s a r y   t o   i n s u r e   t h a t  

t h i s   p o l i c y  w i l l  b e   a p p l i e d   e q u i t a b l y   t o  a l l  areas s u b j e c t  t o  p o l l u t i o n  

fro3 boats .  The f o l l o w i n g   d e f i n i t i o n s   a p p l y  t o  long   and   sho r t  term i 

dockage i n   p r i v a t e ,   s e n i - p u b l i c   a n d   p u b l i c  areas. 

. 

- I  
1 

1. 

2, 

3, 

4. 

Shel l f i sh   g rowing  waters are de f ined  as any ar2a' c a p a b l e  of 

sus t a in l zg   t he   g rowth  of s h e l l f i s h ,  T h i s  i n c l u d e s   p o t e n t i a l  

t r a n s p l a n t  o r  r a f t i n g  areas as wcll as ex i s t ing  beds.  
I 

?krims are de f ined  a s  places   p rovid ing   dockage   and   se rv ices  for I 

I 

! 

boa t s  . 
Boatyards are d e f i n e d  as p laces   p rov id ing   dockage ,  services and 

f a c i l i t i e s   f o r   w o r k i n g   o n   b o a t s .  

Xa0rir.g arcas are defined as areas p r o v i d i n g   r e c r e a t i o n a l   a n c h o r a g e  

. 
. 

for  boa t s .  

-: L - ~ J S ,  . car inas ,   bca ty3rcIs  acd rnooring areas are a f f e c t e d  by t h e   b o a c  waste 

d i s p o s a l  pro'blcrn, and are i n c l u d e d   i n  t h i s  Po l i cy   S t a t emen t .  
. .  
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SCOPE OF THE PROBLEM 4 :  

" 

The . r e a s o n   f o r   t h e   . s p e c i a l   c o n c e r n   f o r   s a n i t a r y  wastes . 

discharged  f rom  boats .  i s  t h a t  .use .of t h e   h e a d   c 0 n s t i t u t e . s  . 

a d i r e c t   . d i s c h a r g e   o f   f r e s h   ' f e c a l   m a t e r i a l   i n t o   t h e   w a t e r .  

The' Approved  Area c r i t e r i a  o f  less than  70 co l i fo rm MPN/l.OO m l s  

was based  on  pol lut ion  by  municipal   sewage  and  does  not  

a p p l y   t o .   f r e s h   f e c a l   p o l l u t i o n   f o r   t h e   f o l l o w i n g   r e a s o n s :  

.. 

1. The f eces   con ta ined   i n   mun ic ipa l   s ewage  are d i l u t e d  

w i t h  'wash .water, i n f i l t r a t i o n   ( g r o u n d )  wa'ter, s to rm 

wa te r '   and   i ndus t r i a l   p roces ' s   wa te r ,   whereas ,   f r e sh  

fec 'a l   mater ia l   f rom  boa ts .   t ends   to .   remain   concent ra ted ,  

p r o t e c t e d ,   l o c a l i z e d ,   a n d   v i a b l e .  

2.  The r a t i o  o f  pathogenic   organisms -to i n d i c a t o r   o r g a n i s m s  
. .  

is n o t  , t h e  same i n  feces as . in   munic ipa l   sewage ,   thus , ,  

t he   u se   -o f   t he   t o t a l   co l i fo rm  coun t   . does   no t   p re sen t  .a 

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

I 

: -  
: 

! 
b' 

! 

. 3,' The ' l oca l   pub l i c   he . a l th .  effects .  o f   f e c a l .   m a t e r i a l   d i s c h a r g e d  i 
from a p o i n t  source are  much more  pronounced  than  the. * 

e f f e c t s  o f  t h e '   d i l u t e d  fecal m a t e r i a l   i n   m u n i c i p a l  

sewa.ge which i s  widc ly   d i spe r sed   and   d i lu t ed   upon  

d i s . c h a r g e   i n t o .   t h e   r e c e i v i n g  waters.. 

4.: The' ' d i f f i c u l t y   o f   o b t a i n i n g   h i g h   ' c o u n t s   w h e r e   ' f r e s h   ' f e c a l  

p o i l u t i o n  is  involved  has  been  widely  documented i n  t h e  ' 

l i t e r a t u r e   a n d  is  mcn t ioned   ' spec i f i ca l ly   i n   t he '  bfanual 

( P a r t  I ,  page 1 0 ) .  
. .  

A 
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PIANUAL CITATIOXS AKD IXTERPRETATIOSS 

The fo l lowing   quo ta t ions   f rom  the  Manual of Opera t ions  were s c l e c t e d  

b e c a u s e   t h e y   Z c a l t   s p e c i f i c a l l y   w i t h   t h e   p r o b l e m  of d i s p o s a l   o f   s a n i t a r y  

wastes from  boats .  

P a r t  I 
Page! 3 .  "Population  Equivalent  (Coliform). - T h i s  i s  a p p r o x i m t e l y  

equa l  t o  t h e  p e r  cap i ta  p e r  d a y   c o n t r i b u t i o n  of c o l i f o r m s  as 
' d e t e r m i n e d   i n  a metropol i tan  sewerage  system."  

j 
Thus ,   t he   popu la t ion   equ iva len t   u sed   fo r   comput ing   quan t i t i e s  of 

' a d e q m t e   d i l u t i o n  water was predica ted   on   met ropol i tan   sewage ,   no t  
f r e s h   f c c a l  material. 

Page 5 ,  Para .  1(a). "It i s  a l s o  recommended t h a t   t h e   S t a t e   h a v e  i 
a u t h o r i t y   t o   r e g u l a t e   t h e   d i s c h a r g e  of sewage ,   r ad ioac t ive ,  

! 

and   o rhe r   t ox ic  wastes f r o n   b o a t s  i n  t h e   v i c i n i t y  of approved i 
s h e l l f i s h  growing areas." ! 

I 

i 

i 
Thik  recoyaendat ion  shows  that   the  NSSP 'has recognized  ( the  problem) 
and  cncourzg,ed  posizivc  control  of t h e   b o a t   p o l l u t i o n   p r o b l e n .  i 

Page 6. "Examples of chanscs  or  developments  which have cal led f o r  
r e v i s i o n s  of S t a t e  laws inc lude   t he   w ide - sca l e  use of   p l easu re  
b o a t s   w i t h   t h e   r e s u l t i n g   p r o b a b i l i t y   o f   c o n t a m i n a t i o n  of s h e l l -  
f i sh ing   growing  areas w i t h   f r e s h   f e c a l  material. ..." i 

i 
This  statenezt i n   c h e   P u b l i c   H e a l t h   E x p l a n a t i o n  shows t he   awareness  
of S S P  t o  t h e   " p o t e n t i a l l '   h a z a r d s . o f  recent f e c a l   p o l l u t i o n   a s i d e  
from  municipal wastes. 

Page 10, Para. l ( a ) .  "A conprchensive sanitary survey s h a l l  include 
' an   eva lua t ion  of a l l  sources  of a c t u a l  or  p o t e n t i a l   p o l l u t i o n  . 
on   t hc   e s tua ry   and  i t s  t r i b u t a r i e s   a n d   t h e   d i s t a n c e   o f   s u c h  
sources .from the growing. areas;" 

li 
I: 

Ey i r s  a l l  i n c h s i v c   n c t t x e ,   t h i s   s c a t e m c n t   s p e c i f i e d   t h a t  a judgement 

e f f e c t s   o f   b o a t  wastes. The o n l y   d i s t a n c e   i n v o l v e d   w i t h   b o a t  wastes 
is  dcp th  of water o v e r   t h e   s h e l l f i s h .  Time i s  variable depending on 
ver t ical  s e t t l i n g  rate of p a r t i c u l a t e s  and h o r i z o n t a l   c u r r e n t   v e l o c i t i e s ,  

. of rhe h x a r d  of n h a r v e s t  area s h a l l   i n c l u d e   a n   e v a l u a t i o n  of t h e  

i 
I 



6 

Page 10 ,   Pub l i c   I I cn l th   Esp lnna t ion .   " Inves t iga t ions  made from  1914 
to   1325 by tllc S t a t e s  and the   Pub l i c   Hca l th   Se rv ice  - a per iod  . 
when d i s e a s e   o u t b r c a l c s   a t t r i b u t a b l e   t o   s h e l l f i s h  were more 
p r e v a l e n t  - i n d i c a t e d   t h a t   t y p h o i d   f c v c r  or o t h c r   e n t e r i c   d i s e a s e  
would n o t   o r d i n a r i l y  be a t t r i b u t c d   t o   s h c l l f i s h   h s r v c s t e d   f r o m  
w a t e r   i n  which no t  more than  50 pe rcen t  of t h e   l c c .   p o r t i o n s  of 
watcr cxamincd were p o s i t i v e   f o r   c o l i f o r m s ,  providcd the  areas 
mrc  r.ot subject to dircct contarnination w i t h  crnaLZ mounts of 
fxsh CCCXUJC: dricll G I O L L I ~  r iot ordir lcrr~i i !~  LC ~ ~ C V c ~ L c L z  by t h  
Luc. L u i o  IWJ~CU Z cxwlinu Lion. ' I  Y 

I 

LI 

. .  
.L 

T h i s   s t a t e m c a t   s a y s   e s s e n t i a l l y   t h a t   t h e  70 c o l i f o r m  IPPK/100 ml i s  
n o t   t o  be used un ive r sa l ly ;   t ha t   soae t imes   j udgemen t  is necessary   and  - 
i m p l i e s  t h a t   c e r t i a n   i n s t a n c e s  yill ar i se  where   the   co l i form ?lPN t e s t  
has  to b e   u s e d   d i s c r e e t l y   s i n c e   t h e  t es t  as a s o l e . c r i t e r i a  may g i v e  
a f a l s e   s e n s e  of s e c u r i t y .  The  crux is " f r e sh  sewaze." The i n d i c a t o r  L 

o r g a n i s x   h a s   l o s t  some of i ts  meanjng  because t h e  parhogens  have not- 
had much time to d i e  off, and small amounts of f r e sh   s ewzge   nay   no t  
ba revea led  i n  t h e   n o r n a l  water sampling. 

L 

Page 10-11. "Vater q u a l i t y  c r i t e r i a  ( i n i t i a t e d   b y  the S t a t e s ,  USPES, 
a n d   S h e l l f i s h   I n d u s t r y )  were t h e n   s t a t e d  .as: T'ne area i s  free 
f r o 3   p o l l u t i o n  by  even saall q u a n t i t i a s  of f resh  sewage.   The 
r epor t   en?has i zed   t hz t   baq tc r io log ica l   cxa tx ina t fon .doss  not ,  
in i t s c l f ,  offer conc lus ive   p roo f   c f  :he s a z i t a r y   q u a l i t y  of an 
area. 'I 

Again, small amounts of fresh sewagc may not  be shown b y   r o u t i n e  
scmpling  and  bac terj.al a n a l y s e s .  

h 

Dl 

m 

Page 11. "The purpose of t h e   s a n i t a r y   s u r v e y .  i s  t o  i d e n t i f y   a n d  
. .  , e v a l u a t e .   t h o s a   f a c t o r s   i n f l u e n c i n g   t h e   s a n i t a r y   q u a l i t y  of a 

growing area and  which may i n c l u d e   s o u r c e s   o f   p o l l u t i o n ,  potential 
or  a c t u a l ;  ... Sources  of p o l l u t i o n   i n c l u d e  ... d i s c h a r g e s  fro= 
pleasure c r a f t ,   f i s h i n g   b o a r s ,   n a v a l   v e s s e l s ,   a n d   n z r c h a n t   s h i p p i n g . "  

I 

: I  

This s t a t e m e n t   e l a b o r a t i n g  on t h c   p a r t  of  Para. l(a) quored  above,  
s p e c i f i c a l l y   m e n t i o n s   b o a t s  a s  sourc'es of po l lu t ion   wh ich   shou ld   be  I ]  

cv;ilu3:4 in a sdni cary sur-vcy.  

Page 1 3 . .  Pub l i c   Hea l th   Exp lana t ion .  "Chance con tamina t ion  of a growing , I  
! I  

i -  
or  wzt s t o r a g e   a r e a  by f r e s h   f e c a l  material which may not be 
d i f f u s e d   t h r o u z h o u t   t h e   e n t i r e   a r e a   a n d   t h e r e f o r e   n o t   r e a d i l y  
d a t e c t a b l e  by o r d i n a r y   b a c t e r i o l o g i c a l   p r o c e d u r e s . "  I 

, !  

- ti I 
I 

II It i s  wcll e s t a b l i s h e d   t h a t   s h e l l f i s h   f r o n  water having  a median 
c o l i f o r a  XI'S not   cxcceding  70 p c r  100 n l  azd uhich is aZso pro- 

be invalvccl i n  Lilt spread  cji d i scasc   wh ich  c a n  b e   a t t r i b u t e d  to ' 
i : I ic ia l  concal;li;xlcion of t1:c t ; i l e l l f i sh ."  

.+ ..*.- ... .. . .L.L c r. .-7 L , d . . k ~ &  -, s.?.., c r x c : ;  . .  co?:k&!a.tioil ;i t ih fccn l  x z i z r ia l ,  w i l l  'no't 
m 

! 
I n  

. .  
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Yqge 15.  "Arcas which arc approvcd f o r  d i r c c t  market: h a r v e s t i n g  of 
shellfish which will be  caten raw m u s t  n e c e s s a r i l y  meet one 

. gcnzrcll t es t ;  i.r?., S C W ; ~  rcachiny, thc growing  area  must be- 
so t r e z t e d , . d i l u t e d ,   o r   a g e d   t h a t  i t  w i l l  be of m g l i g i b l e  

' p u b l i c   h e a l t h   s l g n i f i c a n c c .   T h i s   i n p l i e s  an e lcncnt   o f  time 
and d i s t a n c e   t o  p e r m i t  the   mixing of the   s ewage   o r   f eca l  material 
wi:h the   very  large volunc  of d i l u t i n s   w a t e r  and f o r  a major  
p o r t i o n  of t he  microorganisns  t o  d i e   o u t . "  

Agnin, thc! on ly   d i s t ance   i nvo lved   w i th   boa r   d i scha rges  i s  the water 
depth ,  end t h e  tirce involved  i s  t h e   s e d i m e n t a t i m  time. 

11 J n  o thc r  casas t l l c   s a n i t a r y   q u a l i t y  of an area nay be e f f e c t e d  (sic) 
by s m s o n a l   p o p u l s t i o n ,  or spo rad ic   u se  of a doc!: or harbor  
f a c i l i t y .  Such areas may be c l a s s i f i e d  as  conditiomZZy ap?roved.'I 

Dockins a r e a s  are c o n s i d e r e d   s i g n i f i c a n t  enough to w a r r a n t   c o n d i t i o n a l  
c l o s u r e  of an  area when t h e  dock o r   h a r b o r   f a c i l i t y  is i n  use .  

16-17. Publ ic   Heal th   Explana t ion .  "A p r o t e c t c d   h a r b o r   i n  a 
s p a r s e l y   s e t t l e d  area might   p rovide   anchorage   for  a f i s h i n g   f l e e t  
s e v e r a l  months of a y e a r .   \ h e n   t h e   f i s h i n g   f l e e t  is  i n ,  t h e  
harbor   vacer  would be   o f   poor   s an i t a ry   qua l i t y ;   homver ,   du r fng  
t h e  r exa indc r  of che yea r  t h e  q u a l i t y   o f   t h e   h i r b o r  water might 
b e   s a t i s f a c t o r y .  The area would b e   a p p r o v e d   f o r   s h e l l f i s h   h a r v e s t i n g  
o:~ly  uhcn L L ~  f i s h i n g  f l c c c  I s  c o t   u s i n g   t h e   h a r b o r .  'I 

.... . . 

This   Farc  of t h e   e s p l a n a t i o n   o f  a C o c d i t i o n a l l y  ApDroved area cou ld  
r e f e r  t o  humn wastes  d e r i v e d  from the b o a t s  as  well as the  accompanying 
popu1z:ion i n c r e a s e   o n   s h o r e .   I n   e i t h e r   e v e n t  i t  p rov ides  a means 
of copi r .6   wi th   seasonal   po l lu t ion  from boa t s .  

Page 17 ,  c .  " P o t e n t i a l   s o u r c e s  of p o l l u t i o n   i n c l u d e   t h e  following: 
4. Other   sources  of p o l l u t i o n .  

(a) Sewagc'from  merchant or  n a v a l  vessels. 
(b) Sc~*agc from r e c r c a t i o n  use of area .I' 

S w a g e  d i s c k s r g c s  from b o a t s  arc  a p o t e n t i a l   s o u r c e  oE p o l l u t i o n , w h i c h  

area. 
. C u s t   b e   c o n s i d e r e d   i n   t h e   e s t a h l i s h a e n t  of a Condi t iona l ly   Approval  

Page 1 9 ,  P u b l i c  l!ealth Explana t ion .   "Thercforc  areas c o n t a i n i n g  
'dangerous c o n c c n t r a t i o n s  of microorganisms of f c c n l   o e i n  o r  
areas which clay be s l i g h t l y   c o n t a m i n a t e d  with f r e s h  fecal  

.dLschargcs ,   should  not be approved a s  a source  of s h e l l f i s h   f o r  
d i r e c t  m x k e  t i n g  . I' 

T h i s   s t a t c n c n t ,  and t h o s e   p r c v i o u s l y   q u o t c d ,   i n d i c a t e   t h a t  whzrc 
t i lcrc  i:; n ' c h m c c   t h a t .  an area. may be c o x t a n i n a t s d   b y   f r e s h   f c c a l  
m a c c r i n l ,  chc area nust be c l a s s i f i e d  on a j u d g n s n t a l  basis wixh. 
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in ally Gf the four yyogrsm c l a s s i f i c a t i o n s ;  i.e., Approved, Conditionally L 

;\:>->rovcJ, l t cs t r ic tcd  or  P r o h i b i t c d .  This depends on numbcrs of boats, 
" 

laws a n d '  e i ~ f o r c c x c n t  capability and sonetirnes  season. If boats 
cacnot bc kept  out, thcn cessar lon of shellfishing for direct market 
or s h e l l f i s h   p u r i f i c a t i o n  arc sone of t h e  alternatives. 
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