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Report on t h e  

POLLUTION OF THE RED RIVER 

The Red River  (known i n  t h e  United States as the  Red 

River  of t h e   N o r t h )  is close t o  t h e  g e o g r a p h i c a l   c e n t r e  of 

North America. I t  f0rm.s the boundary  between t h e  States 

of Minnesota  and North Dakota before c o r s s i n g  the i n t e r -  

na t iona l   boundary   i n to  t h e  Province  of Manitoba. The 

d i r e c t i o n  of flow is  from sou th  t o  no r th .  

P u b l i c   a u t h o r i t i e s   i n  t h e  s e v e r a l   j u r i s d i c t i o n s  

involved have been aware t h a t  t h e  Red R i v e r   s u f f e r s  from a 

degree  of p o l l u t i o n ;   a n d  t h a t  t h e  r e c e n t   i n c r e a s e   i n  

u r b a n i z a t i o n   a n d   i n d u s t r i a l i z a t i o n   o f  t h e  area has aggrava ted  

t h e  problem. 

On October 1, 1964  the Governments of Canada  and t h e  

United States r e q u e s t e d   t h e   I n t e r n a t i o n a l   J o i n t  Commission 

t o  i n q u i r e   i n t o   a n d   r e p o r t  on  whether t h e  waters of t h e  Red 

River  are b e i n g   p o l l u t e d  t o  an   ex ten t   which  is caus ing  or 

l i k e l y  t o  c a u s e   i n j u r y  t o  h e a l t h   o r   p r o p e r t y  on the other 

side of the boundary; i f  answered i n  t h e  a f f i rmat ive ,  t o  

wha t   ex t en t ,  by what c a u s e s ,   a n d   i n   w h a t   l o c a l i t i e s  is such 

p o l l u t i o n   t a k i n g   p l a c e ,  and what remedial measures  would 

be t h e  most practicable from t h e  economic,   sani tary  and 

o t h e r   p o i n t s  of view. 

The t e x t  of t h e  Reference ' i s  q u o t e d   i n   f u l l   i n  the 

Appendix. 
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CONDUCT  OF THE INQUIRY 

In accordance  with  its  usual  procedure in such 

investigations  the  Commission  created  the  International 

Red  River Pollution Board  and  in  December 1964 appointed 

to it senior  officials  from  the  appropriate  agencies  in 

the  five  jurisdictions  concerned  with  pollution of the 

Red  River. They  were  engineers  from  the  Canadian  Department 

of National  Health  and  Welfare,  the  Manitoba  Department of 

Health,  the  Water  Control and  Conservation  Branch  of  the 

Manitoba  Department  of  Highways,  the  United  States  Federal 

Water  Pollution  Control  Administration, the  Minnesota 

Departmentsof  Health  and  of  Conservation,  the  North  Dakota 

Department  of  Health  and  the  State  Water  Conservation 

Commission.  A  list of members of the  Board  and  participating 

agencies  is set out in  the  Appendix. 

The Board  was  directed  to  undertake,  through 

appropriate  agencies in Canada  and  the  United  States,  the 

necessary  technical  investigations  and  studies,  and,  to  avoid 

unnecessary  duplication,  make  use of relevant  information 

acquired  by  agencies  in  Canada  and  the  United  States. 

During  the  course of its  investigation  the  Board 

presented  four  semi-annual  progress  reports.  At  the  conclusion 

of  its  studies  the  Board  submitted  a  report in two  volumes 

dated  October, 1967. Volume I is  a  summation of data  acquired 
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during  the 1965-66 investigation.  Volume  I1  contains  the 

basic  data  of  the  water  quality  survey,  reports  from  the 

various  committees  and  summaries of other  recent  reports 

relevant  to  the  Commission's  inquiry. 

The Commission  inspected  the  Red  River  from  Lake 

Winnipeg  to  Fargo on November 8 ,  9 and 10, 1966 when  the 

sugar  beet  and  potato  processing  plants  in  the  United  States 

were  in  full  operation. The Commission  examined  typical 

industrial  and  municipal  waste  treatment  facilities  along 

the  Red  River from the  international  boundary  to  Fargo. 

The Commission  made  the  Board's  Report  available  to 

the  public  and  then  held  public  hearings  at  Grand Forks, 

North  Dakota  and  Winnipeg,  Manitoba on December 4 and 5,  

1967. 

The primary  concern of the  Commission  in  this 

investigation  was  the  water  quality of the  Red  River  at or 

immediately  south of the  Canada-United  States  boundary. In 

order to  provide  a  complete  picture it was  necessary to 

consider  the  usage of the  River  in  both  countries,  the  sources 

of waste  and  their  treatment. 
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THE RED RIVER 

The Red R i v e r   o r i g i n a t e s   n e a r   t h e   s o u t h - e a s t   c o r n e r  

of North Dakota and flows i n  a n o r t h e r l y   d i r e c t i o n   f o r  550 

miles t o  Lake Winnipeg.  Approximately 395 miles o f   t he  Red 

River are i n   t h e   U n i t e d  States, 155 i n  Canada. It forms 

the  boundary  between  the  States   of   Minnesota   and  North 

Dakota. The p r inc ip l e   communi t i e s  on the  banks of t h e  

River are  Breckenridge,  Moorhead and East Grand Forks  i n  

Minnesota;  Fargo,  Grand  Forks  and  Pembina  in  North Dakota: 

and  Emerson, Morris and  Metropolitan  Winnipeg i n  Manitoba. 

P h y s i c a l   F e a t u r e s  

The Red River meanders i n   t h e   c e n t r e  of a b r o a d ,   f l a t ,  

f e a t u r e l e s s   p l a i n   w h i c h  was once   the  bed of an  a n c i e n t  

g l a c i a l   l a k e .  This f e r t i l e  p l a i n   v a r i e s   i n   w i d t h  from 15 

miles i n  the headwaters  area i n   t h e   U n i t e d   S t a t e s   t o  1 0 0  

m i l e s  i n  the downstream area near  Winnipeg. Its e l e v a t i o n  

g r a d u a l l y   d r o p s  from 980 f e e t   a b o v e  mean sea l e v e l   a t   t h e  

sou rce  t o  790  f e e t  a t  the   in te rna t iona l   boundary ,   and  t o  

7 2 0  f e e t  a t  Lake  Winnipeg. The d r a i n a g e  area a t  t h e  

in t e rna t iona l   boundary  is  4 0 , 2 0 0  squa re  miles of  which 

2 , 0 0 0  are i n  Canada. 

T h e  ave rage   s lope  of t h e  River is  a b o u t   s i x   i n c h e s  

p e r  mile. Between  Grand Forks  and  Winnipeg t h e  slope is t h r e e  
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i n c h e s  per  m i l e .  I n   t h i s  reach the   channe l   w id th  i s  

approximately 500 f e e t  and t h e  average  depth  about  4 0  fee t .  

The flow i s  u s u a l l y   s l u g g i s h .  

The p r i n c i p a l   t r i b u t a r i e s  are the   Wi ld  Rice, 

Sheyenne,  Pembina  and Red Lake R i v e r s   i n  t h e  U n i t e d   S t a t e s  

and   Ass in ibo ine   R ive r   i n   Canada .  

Hydrology 

The c l i m a t e  of t h e  R e d  River   Basin i s  c h a r a c t e r i z e d  

by w i d e   v a r i a t i o n s   i n   t e m p e r a t u r e   a n d   p r e c i p i t a t i o n .  The 

a v e r a g e   a n n u a l   p r e c i p i t a t i o n   v a r i e s  from 25 i n c h e s   i n  t h e  

s o u t h e r n   p o r t i o n  t o  20 i n c h e s   i n  t h e  n o r t h e r n   p o r t i o n  of 

the   Bas in .   Snowfal l   accounts  for 2 5  p e r   c e n t   o f  t h e  

p r e c i p i t a t i o n  a t  Winnipeg  and 1 5  p e r   c e n t  a t  Fargo. The 

ice cove r   on   t he   R ive r  a t  Fargo   breaks  up s e v e r a l  weeks 

b e f o r e  ice b o u n d   c o n d i t i o n s   d i s a p p e a r   a t   W i n n i p e g .  

Most of the   runoff   f rom t h e  watershed   occurs   dur ing  

t h e  sp r ing .   Ra ins  when combined w i t h  t h e  me l t ing  of 

accumulated snow have   been   respons ib le   for   major   f loods .  

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

d r o p   t o  a minimum d u r i n g   t h e  l a t e  f a l l  and  winter   months.  

N a t u r a l   s t o r a g e   i n  t h e  e a s t e r n   p a r t  of t h e  Bas in   r educes   r ap id  

f l u c t u a t i o n s   i n   f l o w   r e s u l t i n g  from d e f i c i e n t  o r  e x c e s s i v e  

p r e c i p i t a t i o n .  Ground water c o n t r i b u t e s  l i t t l e  t o  t h e  flow 

of t h e  r i v e r   d u e   t o  t h e  imperv ious   subso i l   o f   t he   wa te r shed .  
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T h i s  n o t  on ly   r educes   t he   base   f l ow  o f   t he   R ive r ,   bu t  a l so  

m i n i m i z e s   t h e   n a t u r a l  s a l t  c o n t e n t   i n  i t s  waters. 

The a n n u a l   d i s c h a r g e   o f   t h e  Red R ive r   du r ing   t he  

p e r i o d  of r e c o r d ,  1 9 1 2  t o  1 9 6 6 ,  a t  Emerson has   ranged  f rom 

2 4 1 , 0 0 0  acre-feet i n  1934 t o  9 , 0 0 0 , 0 0 0  acre-feet i n   1 9 5 0 .  

February i s  u s u a l l y   t h e  c r i t i c a l  month f o r  low f lows .  

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

1956 t o  1 9 6 6  have  ranged  from 200 c f s   i n  1 9 6 2  t o  1,650 

c f s   i n  1966 .  Dur ing   the   per iods   f rom 1 9 1 2  t o  1 9 6 6  t h e  

average  mean monthly  f low was 590 cfs; and from 1956 to  1 9 6 6  

it was 700 c f s .  

Economy 

The economic  s tudy  considered  only those c o u n t i e s   t h a t  

bo rde r   t he   ma in  stem of t h e  Red River   in   Minnesota   and   Nor th  

Dakota and t h e  r u r a l   m u n i c i p a l i t i e s   b o r d e r i n g   t h e  River from 

t h e  i n t e r n a t i o n a l   b o u n d a r y  to  t h e  s o u t h  limit of Met ropo l i t an  

Winnipeg. 

P o p u l a t i o n   i n  t h e  United States s t u d y  area was 303 ,000  

i n  1 9 6 0 .  By t h e   y e a r  2000  t h e   p o p u l a t i o n  i s  expected to  reach 

575,000, w i t h  4 9 5 , 0 0 0  c o n c e n t r a t e d   i n   u r b a n   c e n t r e s .  

The p o p u l a t i o n   i n  t h e  Canadian  s tudy area i n  1 9 6 6  was 

2 1 , 0 0 0 ,  w i t h  75 p e r   c e n t   r e s i d i n g   i n   r u r a l  areas. The t o t a l  

popu la t ion  i s  expec ted  t o  r e m a i n   s t a b l e   a n d   t h e   t r e n d  to 

u r b a n i z a t i o n  w i l l  con t inue .  
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A g r i c u l t u r e ,  i t s  r e l a t e d   f o o d   p r o c e s s i n g   i n d u s t r i e s ,  

trade a n d   s e r v i c e   e n t e r p r i s e s  i s  and w i l l  con t inue  t o  be 

t h e  most dominant   e lement   in   the  economy of t h e  Red River  

Valley  in  North  Dakota  and  Minnesota.  Sugar b e e t s  and 

p o t a t o e s  are t h e  most p r o f i t a b l e   c r o p s  grown. The r ich 

black loams are a l s o  well adapted  t o  r a i s i n g  small g r a i n s  

and   f l ax .  About two- th i rds  of t h e  farm income is  from 

the sale of   c rops :   the   remain ing   one- th i rd  from l i v e s t o c k .  

Po ta toes   and   suga r   bee t s  are processed   near  t h e  

p roduc t ion  areas because of the i r   bu lk iness   and   we igh t .  

I n  1966 ,  f o u r   s u g a r   b e e t   r e f i n e r i e s   i n   t h e   U n i t e d   S t a t e s  

processed  approximately 1 .7  m i l l i o n   t o n s   o f   s u g a r   b e e t s .  

The suga r  beet p roduc t ion  i s  c o n t r o l l e d  by the   Sugar  A c t  

of  1948. If a c r e a g e   a l l o t m e n t s  are not  imposed,  sugar 

b e e t   p r o d u c t i o n   c o u l d   i n c r e a s e  400 p e r   c e n t  by t h e   y e a r  

2000. I n  1962  on ly  12 p e r   c e n t   o f   t h e  t o t a l  p o t a t o  

p roduc t ion  was p r o c e s s e d   i n   t h e  area, 2 1  p e r   c e n t  was shipped 

out for potato chip processing and t h e  remaining 67  per c e n t  

was s o l d   f o r   f r e s h   a n d   t a b l e s t o c k   u s e .  Potato p rocess ing  

i s  e x p e c t e d   t o   i n c r e a s e   a b o u t  2 0  p e r   c e n t  by t h e   y e a r  2000.  

The  economy i n   t h e  Manitoba  port ion of t h e  Red River  

valley is  based almost e n t i r e l y  on a g r i c u l t u r e .  The primary 

c rops  are small g r a i n s   b u t  some s p e c i a l t y   c r o p s ,   s u c h  as  

sugar  beets and  sunflowers ,  are a l s o  grown.  Turkey raising 
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is an  important  factor.  The  manufacturing  industries  include 

a  vegetable  oil  plant,  welding and iron  works and a  garment 

factory.  Sugar beets  are  shipped  to  Winnipeg for 

processing. 
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THE BOARD'S INVESTIGATION 

A w a t e r   q u a l i t y   s u r v e y  s o u t h  o f   t h e   i n t e r n a t i o n a l  

boundary was i n i t i a t e d  by the   Un i t ed   S t a t e s   Pub l i c   Hea l th  

S e r v i c e  before t h i s  Commission r ece ived   t he   Re fe rence  of 

October 1, 1 9 6 4 .  T h i s  survey  w a s  c o n d u c t e d   i n  three p e r i o d s ,  

September 1 9 6 4 ,  November 1 9 6 4  and  January  1965, t o   o b t a i n  

the e f fec t  of wastes on t h e  chemical, b i o l o g i c a l  and 

bacter ia l  q u a l i t y  of t h e   R i v e r   u n d e r   t h r e e   d i s t i n c t   t y p e s  

of load ing .  The f i r s t   p e r i o d  was during  open water w i t h  

no d i s c h a r g e  from suga r  beet a n d   p o t a t o   p r o c e s s i n g   p l a n t s ;  

the second when those wastes were be ing   d i scharged   under  

open water condi t ions ;   and  t h e  t h i r d  when municipal  and 

i n d u s t r i a l  wastes were be ing   d i scharged   under   an  ice cove r .  

There was no n e e d   f o r   t h e   I n t e r n a t i o n a l   B o a r d  t o  r e p e a t   t h e  

survey  of t h e  River i n   t h e   U n i t e d   S t a t e s   t h e   f o l l o w i n g   y e a r .  

The r e s u l t s  of t h e  above  survey were c o n s i d e r e d   a t  

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

Red River   of   the   North  and i t s  t r i b u t a r i e s   h e l d  i n  Fargo 

on  September 1 4 ,  1965. The conferees were o f f i c i a l s  from 

the   Uni ted  States P u b l i c   H e a l t h   S e r v i c e ,  t h e  S t a t e  of 

Minnesota  and t h e  S ta te  of  North  Dakota. The r e s u l t s   o f   t h e  

survey  and t h e  conference  were made a v a i l a b l e   t o  t h e  Board 

and were i n c o r p o r a t e d   i n  i t s  r e p o r t   t o  t h e  Commission. 
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The Commission's  International  Red  River  Water 

Pollution  Board  made  a  similar  survey of the  River  north 

of  the  international  boundary  between  September 1 9 6 5  and 

August 1 9 6 6 .  The field  work  was  conducted  by  the  Manitoba 

Department of  Health in collaboration  with  the  Minnesota 

and North  Dakota  Departments of Health. 

Water  samples  were  analysed  for  coliform  organisms, 

pH  (hydrogen ion concentration),  temperature,  dissolved 

oxygen,  biochemical oxygen demand,  suspended  solids, 

alkilinity,  hardness,  chlorides  and  sulphates. The 

analytical  procedures  employed in this  survey  and  in  the 

United  States  survey  described  above  conformed  to  standard 

methods. A water  quality  monitor  was  installed  at  the 

water  treatment  plant  at  Emerson  to  provide  continuous 

measurement of dissolved  oxygen,  temperature,  conductivity, 

pH  and  chlorides. In addition,  a  comprehensive  biological 

study  assessed  the  benthic  organisms  in  the  Red  River 

north of the  boundary  during  the  open  water  period  in 

September  and  October, 1965 ,  and  the  ice-bound  conditions 

in  December, 1 9 6 5  and January, 1 9 6 6 .  

The Board  selected  two  stations in the  United  States 

to  correlate  the 1964-65  and 1965-66 surveys. The only 

variations of any  significance  were  higher  dissolved  oxygen 

values  and  lower  concentrations of sulphates  and  chlorides. 

These were due to  cooler  water  temperatures  and  higher  flows 

in the  river. 
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PUBLIC  HEARINGS 

Fo l lowing   r ece ip t   and   r ev iew of the   Board ' s   r epor t  on  

t h e  water q u a l i t y  of t h e  Red R i v e r ,   t h e  Commission s e n t  

c o p i e s  t o  a p p r o p r i a t e  Federal, P r o v i n c i a l ,  S ta te  and 

M u n i c i p a l   o f f i c i a l s .   C o p i e s  were also made a v a i l a b l e   f o r  

p u b l i c   i n s p e c t i o n  a t  t h e   s e v e n   l o c a t i o n s   i n  t h e  a r e a  as 

i n d i c a t e d   i n   t h e   P u b l i c  Notices. In   acco rdance   w i th  t h e  

Commission's  Rules of P rocedure   no t i ce  of Publ ic   Hear ings  

were p u b l i s h e d   i n   t h e  Canada G a z e t t e ,   i n  t h e  Un i t ed  

S t a t e s  Federal R e g i s t e r ,   a n d   i n  two local  newspapers  on 

e a c h   s i d e  of the   boundary .  

Pub l i c   Hea r ings  were h e l d  a t  Grand Forks,   North 

Dakota  and  Winnipeg,  Manitoba  on December 4 and 5 ,  1 9 6 7 .  

All p r e s e n t  were encouraged t o  cohvey   re levant   in format ion  

t o  t h e  Commission  and  express t he i r  views. 

Although  ample  opportuni ty  was provided,  no  one 

expressed  any d issent  o r  wished t o  supplement t h e  

conclusions  and  recommendations set  o u t   i n  t h e  Board ' s  

r e p o r t  and read a t  both   Publ ic   Hear ings .  



FINDINGS 

After  considering  the  results of the  investigation  and 

reviewing  the  transcript of the  Public  Hearings,  the  Commis- 

sion  arrived  at  the  series  of  findings  outlined  below. 

Multiple  Uses of the  Red  River 

Domestic  Water  Supply: The Red  River  and  its 

tributaries  are  used  as  a  source of domestic  water  supply 

for 56,000 people  in  Minnesota, 104,000 in  North  Dakota  and 

2,600 in Manitoba. The Red  River  is  the  sole  source of water 

for  the Canadian  communities  of  Emerson, St Jean and Morris. 

Ground  water  supplies  in  the  area  between  the  international 

boundary  and  Metropolitan  Winnipeg  and west of the  River  are 

generally  brackish  and  unfit  for most uses. 

Industrial  Water  Supply:  fndustrial  use  in  the 

United  States  is  estimated  to  be 15 mgd  (million  gallons 

per  day). The principle  users  are  sugar  beet  and  potato 

processing  plants. The steam-electric  generating  plants  at 

Fargo  and  Grand  Forks  use  approximately 30 mgd of river  water 

for  cooling  purposes. In Metropolitan  Winnipeg  a  sugar  beet 

refinery, an oil  refinery  and  numerous  smaller  industries 

use  the  river  water  for  both  process  and  cooling  purposes. 
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Recrea t ion :  The Red River i s  no t   ex t ens ive ly   deve loped  

for  r e c r e a t i o n .  Water c o n t a c t   s p o r t s   s u c h   a s  swimming a r e  

ve ry   l imi t ed   and   fu tu re   deve lopmen t   o f   t h i s  form of 

r e c r e a t i o n  i s  n o t   a n t i c i p a t e d .   F i s h i n g  was observed i n  a l l  

areas pa r t i cu la r ly   nea r   Fa rgo   and  E a s t  Grand  Forks. 

I r r i g a t i o n   a n d   S t o c k w a t e r i n g :   S u r f a c e  water i s  used 

for some i r r i g a t i o n   a n d  fo r  s tockwa te r ing .  The q u a l i t y  of 

g round   wa te r   supp l i e s  i s  n o t   c h e m i c a l l y   s u i t a b l e  for t h e s e  

purposes .  

Waste  Disposal:  The Red River  and i t s  t r i b u t a r i e s  

are u s e d   f o r   t h e   f i n a l   d i s p o s a l  of was tes   f rom  the   t rea tment  

p l a n t s   a n d  waste s t a b i l i z a t i o n   l a g o o n s   o f   a d j a c e n t  

m u n i c i p a l i t i e s   a n d   i n d u s t r i e s .  

P o t e n t i a l   S o u r c e s   o f   P o l l u t i o n  

I n   t h e  area under   s tudy   over  6 8 , 0 0 0  p e r s o n s   i n  

Minnesota  and 1 2 9 , 0 0 0  pe r sons   i n   Bor th   Dako ta  were se rved  

by s a n i t a r y  sewers i n  1 9 6 5 .  All m u n i c i p a l i t i e s  had waste 

t r e a t m e n t   f a c i l i t i e s   w i t h  t h e  except ion   of   Hals tad ,  

Minnesota  with a popu la t ion  of 580,  Climax,  Minnesota w i t h  

a popu la t ion  of 280,  and  Walhalla, North Dakota  with a 

popula t ion   of  1 , 5 0 0 .  Hals tad   had   secondary   t rea tment  

f a c i l i t i e s  w i t h  c h l o r i n a t i o n   u n d e r   c o n s t r u c t i o n   i n  1 9 6 7 .  

Climax i s  under orders t o  have i t s  f a c i l i t i e s  i n  o p e r a t i o n  i n  

1.968. I t  i s  e x p e c t e d   t h a t   W a l h a l l a  w i l l  have a t r e a t m e n t  

p l a n t   i n   o p e r a t i o n  by November 1 9 6 8 .  
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Half of t h e  above  populat ion are served by t h e  

conven t iona l   t r ea tmen t  f ac i l i t i e s  a t  Fargo  and  Moorhead; 

approximate ly  45 p e r   c e n t   u t i l i z e   m u n i c i p a l   w a s t e  

s t ab i l i za t ion   ponds ;   and   t he   r ema in ing  5 p e r  cen t  are 

served  by either p r imary   o r   s econda ry   t r ea tmen t   p l an t s .  

The R e d  River   rece ives   cont inuous   d i scharge   f rom 

the t r e a t m e n t  f ac i l i t i e s  a t  Fargo  and  Moorhead.  Fargo  has 

a conven t iona l   s econda ry   t r ea tmen t   p l an t .  Moorhead, i n  1 9 6 7 ,  

was expanding i t s  p r i m a r y   t r e a t m e n t   f a c i l i t i e s   t o   p r o v i d e  

secondary   t r ea tmen t   w i th   ch lo r ina t ion .  

Discharge from the   mun ic ipa l  waste s t a b i l i z a t i o n  

ponds or lagoons t o  t h e  River  or i t s  t r i b u t a r i e s  i s  now 

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

i n   A p r i l   a n d  May. The p r a c t i c e  of  emptying  lagoons  in 

t h e   f a l l  t o  make ample   space   ava i l ab le   fo r   w in te r   s to rage  

has been   d i scont inued .  

The s u g a r   b e e t   p r o c e s s i n g   p l a n t s  a t  Moorhead, 

Crookston, East  Grand Forks and  Drayton use holding  ponds 

d e s i g n e d   p r i m a r i l y   f o r   s t o r a g e  of sugar  beet wastes which 

c o n t a i n  a h igh  level of o r g a n i c  matter, s u g a r s   a n d   n u t r i e n t s .  

The ponds  have  provided good removal of s o l i d s  and i n c i d e n t a l  

r e d u c t i o n s   i n  BOD ( b i o l o g i c a l  oxygen  demand).  Discharge 

from these lagoons i s  pe rmi t t ed   on ly   du r ing  the s p r i n g  

f l u s h .  Wastes from t h r e e   f o o d   p r o c e s s i n g   i n d u s t r i e s   i n  Grand 
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F o r k s  now are g i v e n   p r i m a r y   t r e a t m e n t   b e f o r e   d i r e c t   d i s c h a r g e  

t o  t h e  Red R ive r ,   bu t   p l ans  are under way t o  d i v e r t   t h e s e  

wastes in to   the   munic ipa l   l agoon  sys tem.   Pota to   washing  

a n d   p r o c e s s i n g   p l a n t s  for  t h e  most p a r t   p r o v i d e  some t r e a t m e n t  

before the i r  wastes are in t roduced  t o  munic ipa l   l agoons .  The 

r e m a i n i n g   i n d u s t r i e s   d i s c h a r g e   t h e i r   w a s t e s   i n t o  t h e  

munic ipa l   sys tems.  

Implementation of t h e  Gar r i son   D ive r s ion   un i t  i s  

expec ted  t o  y i e ld   r e tu rn   f l ows   f rom some 8 0 , 0 0 0  i r r i g a t e d  

acres t o  t h e  Sheyenne  and Wild Rice R i v e r s ,   t r i b u t a r i e s  of 

t h e  Red. The r e t u r n  flow, estimated t o  be 6 7 , 0 0 0  acre-feet 

annua l ly ,   wou ld   en te r  t h e  R e d  du r ing  t h e  summer o r   e a r l y  

f a l l  when t h e  n a t u r a l  flow is  low.  The t o t a l  d i s s o l v e d  

so l ids  c o n t e n t   o f  t h e  r e t u r n  flows, pr imar i ly   sodium 

sal ts ,  i s  e s t i m a t e d  t o  be  about  1 , 3 5 0  ppm ( p a r t s   p e r  

m i l l i o n ) .  As a r e s u l t ,   a b o u t  1 3 0 , 0 0 0  t o n s  of s a l t s   c o u l d  

b e   i n t r o d u c e d   t o  t h e  Red R i v e r   e a c h   i r r i g a t i o n   s e a s o n  and 

could have an  adverse effect  on  t h e  q u a l i t y  of water 

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

Wate r   Qua l i ty  a t  t h e  I n t e r n a t i o n a l  Boundary 

The water q u a l i t y  of t h e  Red River a t  t h e   i n t e r n a t i o n a l  

boundary d i d  not   have  t h e  e x c e s s i v e   c o n c e n t r a t i o n s  of 

bacter ia l  p o l l u t i o n  and  suspended so l ids  or t h e  l o w  d i s s o l v e d  
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oxygen  values  found below t h e   m u n i c i p a l   a n d   i n d u s t r i a l  

o u t - f a l l s   u p s t r e a m   i n   t h e   U n i t e d   S t a t e s .  The degree  of 

P o l l u t i o n   w h i c h   e x i s t e d  a t  t h e  boundary,   dur ing t h e  1965-66  

i n v e s t i g a t i o n ,  was de termined   us ing   e leven   parameters .  A 

summary of t h e  f i e l d  data c o l l e c t e d  a t  Emerson, a mile 

no r th   o f  t h e  boundary, i s  i n   t h e  Appendix.  Only t h e  

parameters  w i t h  s i g n i f i c a n t   c o n c e n t r a t i o n s  are d i s c u s s e d  

below. 

Co l i fo rm  dens i ty :  Domestic waste e f f l u e n t s   c o n t a i n  

enormous  numbers   of   bacter ia   which  include  pathogenic  

o rgan i sms   and   bac t e r i a   o f   t he   co l i fo rm  g roup .   Pa thogen ic  

o r g a n i s m s   c a n   c a u s e   i l l n e s s   t o  humans s i n c e   t h e y  are 

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

and   pa ra - typho id   f eve r   and   d i a r rhea .  Methods f o r   t h e  

de t ec t ion   o f   pa thogens  are too c o m p l i c a t e d   f o r   p r a c t i c a l  

u s e   i n   e x t e n s i v e  f i e ld  de te rmina t ions .  The co l i fo rm 

g roup   o f   bac t e r i a   wh ich   can  be r e a d i l y   d e t e c t e d ,  are used 

t o  i n d i c a t e  t h e  probable presence  of pathogenic organisms 

because   t hey   a lways   occu r   i n   exc re t a .   The   poss ib i l i t y  of 

p a t h o g e n i c   b a c t e r i a   b e i n g   p r e s e n t   i n   t h e   a b s e n c e  of 

co l i fo rms  i s  extremely  remote.  

Wastes from t h e  p rocess ing   o f   suga r  beets a l s o   h a v e  

a h i g h   l e v e l  of c o l i f o r m   c o n c e n t r a t i o n s .   S t u d i e s  are  under- 

way t o  e s t a b l i s h  t h e  r e a s o n   f o r   t h i s  phenomenon. 
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S u r f a c e  waters, p a r t i c u l a r l y   t h o s e   s u b j e c t e d  t o  

human p o l l u t i o n ,   r e q u i r e   t r e a t m e n t  before they   can   be   used  

as a safe s o u r c e  of d r i n k i n g  water. Such waters can be 

treated by c o n v e n t i o n a l   p u r i f i c a t i o n   p r o c e s s e s   t o   p r o v i d e  

a p o t a b l e   s u p p l y  when the c o l i f o r m   d e n s i t i e s  are  i n   e x c e s s  

of 5 , 0 0 0  p e r  100 m l .  (Millilitres) 

The h i g h e s t  mean mon th ly   co l i fo rm  dens i ty  a t  t h e  

boundary  occurred  in   January  1966.  I t  was 4 , 5 5 0  MPN/100 m l  

(most p robab le  number of coliform organisms  per  1 0 0  m l  when 

c a l c u l a t e d   f r o m   m u l t i p l e   t u b e   d i l u t i o n  t es t s ) .  I n  March 

t h e  mean coliform d e n s i t y  was 3,630 MPN/100 m l .  By way of 

c o n t r a s t  t h e  mean monthly  col i form  count  for March a t  Oslo, 

Minnesota, 1 2 0  r i v e r  miles upstream, was 63,000  per 100 m l .  

Biochemical Oxygen Demand: Aerobic  decomposition of 

o r g a n i c  matter requi res   oxygen .  The amount of decomposable 

material  c o n t a i n e d   i n  water can   be   es t imated   by   de te rmining  

t h e  amount  and ra te  o f   o x y g e n   u t i l i z a t i o n .   T h i s  

de t e rmina t ion  i s  cal led t h e  biochemical oxygen demand or BOD 

and   u sua l ly   des igna te s  t h e  amount of oxygen  consumed  over a 

5-day pe r iod   a t  a cons t an t   t empera tu re  of 2OoC. Some of t h e  

o x y g e n   d e f i c i e n c y   i n  a stream can  be r e p l a c e d  by a c q u i s i t i o n  

of oxygen  from t h e  atmosphere  and by p h o t o s y n t h e s i s ,   b u t  

normal levels w i l l  n o t   b e   a t t a i n e d   u n t i l  a l l  o r g a n i c  matter 

has been  decomposed. A B r i t i s h  Royal  Commission  on  sewage 
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d i s p o s a l  t o  r iver  sys t ems   sugges t ed ,   w i th   r e spec t   t o  BOD 

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

s t a n d a r d  5-day BOD t es t :  BOD - lppm "very c lean",  2 ppm 

"c lean" ,  5 ppm "doubt fu l"   and  1.0 ppm ''bad". One ppm ( p a r t  

p e r  m i l l i o n  i s  e q u a l  t o  one mg/l (mi l l i g ram  pe r  l i t r e ) .  

The mean monthly BOD l e v e l s  a t  t h e  i n t e r n a t i o n a l  

boundary  varied  from 0 .8  t o   5 . 1  mg/l. 

Dissolved Oxygen: S i n c e  oxygen i s  u t i l i z e d   i n  t h e  

bio-oxidat ion  process   which  decomposes  organic   wastes ,  a 

measure of t h e  d i s so lved   oxygen   l eve l   e s t ab l i shes  t h e  

i n f l u e n c e  of o r g a n i c   p o l l u t i o n   o n   t h e   w a t e r   q u a l i t y  of a 

stream. The d i s so lved   oxygen   con ten t  of w a t e r   v a r i e s  w i t h  

t h e  tempera ture .  For example, a t  t h e   e l e v a t i o n  of t h i s  a r e a  

water wi th  a 1 0 0  p e r   c e n t   d i s s o l v e d   o x y g e n   s a t u r a t i o n   c o n t a i n s  

approximately 14 mill igrams  of   oxygen  per  l i t r e  when t h e  water 

tempera ture  i s  O°C ( cen t ig rade )   and  8 mg/l when t h e  

tempera ture  i s  24OC. 

A substantial  reduction  in  dissolved  oxygen causes 

s u f f o c a t i o n  of fish. Under average  stream c o n d i t i o n s  3 . 0  

m g / l  of d i sso lved   oxygen  or  less should be r ega rded   a s  

hazardous;  and t o  ma in ta in  t h e  v a r i e d  f i s h  f a u n a   i n  good 

c o n d i t i o n  t h e  d isso lved   oxygen   conten t   should   remain  5 . 0  mg/l 

o r   h i g h e r .  
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At t h e   i n t e r n a t i o n a l   b o u n d a r y   t h e  mean monthly  level  

of d isso lved   oxygen   var ied   f rom 6.3 t o  11.8 mg/l. The 

recorded minimum was 5.4  mg/l. 

Suspended  Sol ids:  The c o n c e n t r a t i o n  of suspended 

sol ids  i n d i c a t e s  t h e  e x t e n t  of p o l l u t i o n   d u e  t o  t h e  discharge 

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

s i l t  are s u s p e n d e d   s o l i d s   u n t i l   t h e y   h a v e  se t t led  on t h e  

bot tom  of   the   water   course .  The c o n c e n t r a t i o n  of v o l a t i l e  

s o l i d s  i s  the  measure of t h e   o r g a n i c   m a t e r i a l   p r e s e n t .  

A n a l y t i c a l   d a t a   o n   t h e   c o n c e n t r a t i o n  of suspended   so l ids  

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

The  mean monthly  value of t h e   t o t a l   s u s p e n d e d   s o l i d s  

v a r i e d  from 4 t o  233 mg/l; v o l a t i l e   s u s p e n d e d   s o l i d s   v a r i e d  

from 2 t o  44  mg/l. 

There was a s h a r p  increase i n  s u s p e n d e d   s o l i d s   a t  

t h e   i n t e r n a t i o n a l   b o u n d a r y   i n  March 1 9 6 6 .  I t  i s  be l i eved  

t o  have   been   t he   r e su l t  of a release from a lagoon when ice  

c o n d i t i o n s  still prevailed a t  t h e  boundary. 

Chlor ides  and  Sulphates:  The United States P u b l i c  

Heal th  S e r v i c e   d r i n k i n g  water s t a n d a r d s  recommend a maximum 

c o n c e n t r a t i o n  of 250 mg/l for ch lo r ides   and   t he  same f o r  

s u l p h a t e   c o n s t i t u e n t s .  

The  mean mon th ly   concen t r a t ion   o f   ch lo r ides   va r i ed  

from 1 8  t o  66  mg/l and of s u l p h a t e s  from 55 t o  1 3 7 .  
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Benth ic   Organisms:   Under   na tura l   condi t ions  a r i v e r  

can   suppor t  a v a r i e t y  of b e n t h i c  or bottom  organisms. Any 

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

ba lance  by caus ing  a r e d u c t i o n   i n  t h e  number  and v a r i e t y  

of po l lu t ion - in to l e ran t   o rgan i sms   and  a cor responding  

i n c r e a s e   i n  t h e  number of t h e  more t o l e r a n t  forms. 

The Board ' s   b io logica l   survey   found t h a t  t he   ben thos  

i n  t h e  Red River between t h e  in te rna t iona l   boundary   and  S t  

Adolphe was p r i m a r i l y  composed o f   p o l l u t i o n - i n t o l e r a n t  

benth ic   o rganisms  such  as bivalve mol luscs .  T h i s  confirmed 

t h e  water q u a l i t y   c o n d i t i o n s   o f  t h e  River found a t  t he  

i n t e r n a t i o n a l   b o u n d a r y  as ind ica t ed   by  t h e  above 

b a c t e r i o l o g i c a l   a n d  chemical d a t a .  

Recurrence  of low flow c o n d i t i o n s  

The average  flow of t h e  Red River a t  Emerson du r ing  

t h e  1965-66  i n v e s t i g a t i o n  was 8,600 c f s .   T h i s  was t h e  

second highest a n n u a l   f l o w   i n  54 years of record. Although 

it i s  n o t   e x p e c t e d  t h a t  f u t u r e  flows w i l l  be as low as 330 c f s ,  

t h e  average  f low i n  1933-34, it should be recognized  t h a t  

there w i l l  be l o w  f l o w  c o n d i t i o n s   a g a i n .  

The effects of c o n t r o l   w o r k s   e x i s t i n g   i n  t h e  Red 

River Basin  on l o w  f l o w  c o n d i t i o n s  were e v a l u a t e d  by t h e  U.S. 

Corps of E n g i n e e r s   i n  1 9 6 0 .  The recorded   f lows   dur ing  t h e  
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c r i t i c a l  period,  1930-1942, were r o u t e d   t h r o u g h   t h e   c o n t r o l  

works ,   recogniz ing   the   f lood  control  p r o v i s i o n s  of t h e  

r e s e r v o i r s   a n d   t h e  water demand a t   c r i t i c a l   l o c a t i o n s .  The 

f ind ings ,   summar ized   in  t h e  f o l l o w i n g   t a b l e ,  i nd ica t e  t h e  

average  discharge for  v a r i o u s   d u r a t i o n s   t h a t  may be expected 

i n  t h e  R e d  River  a t  Emerson ,   Mani toba   for   severa l   recur rence  

i n t e r v a l s .  

Recurrence 
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The  above   f low-f requency   re la t ionship   ind ica tes ,   fo r  

example, t h a t  unde r   ex i s t ing  condi t ions  t h e  average flow for 

one  month  could be as l o w  as 45 cfs  i n  any 30 y e a r   p e r i o d .  

S t a t e   S t a n d a r d s   a n d  Programmes 

The United States Fede ra l  Water Q u a l i t y  A c t  of 1 9 6 5  

p r o v i d e s   f o r  t h e  e s t a b l i s h m e n t  of water q u a l i t y   s t a n d a r d s  

for  in te rs ta te  w a t e r s .  The Clean  Water   Restorat ion A c t  of 
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1 9 6 6  p r o v i d e s   f o r   c o m p r e h e n s i v e   p o l l u t i o n   c o n t r o l   o n  a 

basin-wide  approach. 

Under a u t h o r i t y  of Minnesota   S ta tu tes ,   Chapter  11.5, 

t h e  " C l a s s i f i c a t i o n   a n d   S t a n d a r d s   o f  Water Qual i ty   and 

P u r i t y  for  t h e  R e d  River   of  t h e  North",  were adopted and 

e s t a b l i s h e d   i n  1 9 6 6 .  The Minnesota   Pol lu t ion   Cont ro l  Agency 

now a d m i n i s t e r s  matters r e l a t i n g  t o  water p o l l u t i o n   i n  t h a t  

S t a t e .  

In  North  Dakota  an A c t  t o  Author ize  t h e  Con t ro l ,  

Prevent ion  and  Abatement   of   Pol lut ion of the Surface  Waters  

of t h e  S t a t e ,  became e f f e c t i v e   o n   J u l y  1, 1 9 6 7 .  The S t a t e  

Department  of Health, a c t i n g   u n d e r   t h e   a d v i c e   a n d   d i r e c t i o n  

o f  t h e  State  Water P o l l u t i o n  C o n t r o l  Board, i s  t h e   o f f i c i a l  

p o l l u t i o n   c o n t r o l   a g e n c y .  A s  p r o v i d e d   i n  the A c t ,  "Standards 

of S u r f a c e  Water Q u a l i t y  for  t h e  S t a t e  of North  Dakota"  have 

been  promulgated. 

The  Minnesota and North Dakota  standards  of  water 

q u a l i t y  for  t h e  R e d  River  and i t s  t r i b u t a r i e s  are inc luded  

i n  t he  Appendix of t h i s   r e p o r t .  These s t a n d a r d s   t a k e   i n t o  

accoun t   r equ i r emen t s   fo r  a l l  flow c o n d i t i o n s   i n c l u d i n g  

p o s s i b l e   c r i t i c a l  low flows. A l t h o u g h   n o t   i d e n t i c a l ,  these 

s t a n d a r d s  are v e r y  similar and are a l so   compa t ib l e  w i t h  t h e  

i n d i c e s  of p o l l u t i o n  set  o u t   i n  a po l i cy   s t a t emen t   adop ted  

by t h e  Mani toba   Sani ta ry   Cont ro l  Commission i n  1953 .  If  t h e  
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Minnesota  and  North  Dakota  standards are met, t h e   q u a l i t y  

of  t h e  waters i n   t h e  Red River a t  t h e   i n t e r n a t i o n a l  

boundary  should meet t h e  I J C  Ob jec t ives  set  f o r t h   i n   t h e  

Recommendations of t h i s  r e p o r t .  

A s  mentioned ear l ier ,  t h e   S e c r e t a r y  of t h e  United 

States  Department  of  Health,   Education  and Welfare c a l l e d  

a c o n f e r e n c e   i n   1 9 6 4   i n   r e l a t i o n   t o   p o l l u t i o n   o f   t h e  

i n t e r s t a t e  waters of t h e  Red River of the   Nor th   and  i t s  

t r i b u t a r i e s .  A f t e r  three meet ings,  t h e  conferees   adopted  

t h e  fo l lowing   conclus ion:   "Requi red   remedia l   ac t ion  i s  t o  

be accomplished i n   a c c o r d a n c e  w i t h  t h e   f o l l o w i n g   s c h e d u l e :  

(a) A l l  m u n i c i p a l i t i e s   i n   t h e   c o n f e r e n c e  area are t o  

have adequa te   t r ea tmen t  f a c i l i t i e s  completed  and i n  

o p e r a t i o n  by A p r i l  1, 1968. 

(b) N e c e s s a r y   i n d u s t r i a l  waste r e d u c t i o n  i s  t o  be 

accomplished by A p r i l  1, 1968.  The  North  Dakota 

S ta te   Depar tment  of Heal th  or the   Minnesota  Water 

P o l l u t i o n   C o n t r o l  Commission may grant  specific 

i n d u s t r i e s  t h e  e x t e n s i o n   o f  t h e  dead l ine   fo r   one   yea r ,  

u n t i l   A p r i l  1, 1 9 6 9  where e x t e n s i v e   c o n s t r u c t i o n  i s  

necessa ry" .  

The Minnesota  and North Dakota a g e n c i e s   r e s p o n s i b l e  

f o r  t h e  c o n t r o l  of p o l l u t i o n  have i s s u e d  Orders o r  Compliance 

Schedu les   fo r  t h e  complet ion of t h e  remedial works r e q u i r e d  

by m u n i c i p a l i t i e s   a n d   i n d u s t r i e s   w i t h i n  t h e  Red River Basin.  



24 

The removal of nu t r i en t s ,   i nc lud ing   phosphorous  from  waste 

d i scha rges   shou ld   be   accompl i shed   i n  1 9 7 1 ,  i f  by t h a t  time 

a feasible method  of  nutrient  removal has been  developed. 

Monitoring  of Water Q u a l i t y  

The p ro jec t ed   i nc rease   i n   u rban   popu la t ion   and  

i n d u s t r i a l   e x p a n s i o n   i n  t h e  Red River   Val ley   south   o f  t h e  

in te rna t iona l   boundary   coupled   wi th  a r e c u r r e n c e  of low 

f low  condi t ions   might  create the   need   fo r  a h ighe r   deg ree  

of  removal of po l lu t an t s   f rom  mun ic ipa l   and   i ndus t r i a l  wastes. 

The implementation of the   Gar r i son  Project c o u l d   p o s s i b l y  

i n c r e a s e   t h e  s a l t  c o n t e n t   o f   t h e  waters of  t h e  Red River  

above a t o l e r a b l e  limit. The n a t u r a l   l a g   i n  ice break-up 

a long   t he   R ive r  creates t h e   n e e d   f o r   c o o r d i n a t e d   r e l e a s e s  

from the  lagoons .  A l l  t he se   demons t r a t e   t he  need f o r  

cont inuous   moni tor ing  of t h e   q u a l i t y   o f   w a t e r   i n   t h e   R i v e r  

a t  t h e  boundary. 

The i n s t a l l a t i o n  of a m o n i t o r i n g   u n i t   i n  t h e  water  

t r e a t m e n t   p l a n t  a t  Emerson  supplemented  by  occasional water 

qua l i t y   su rveys   and   con t inuous  l i a i son  w i t h  t h e   p o l l u t i o n  

c o n t r o l   a u t h o r i t i e s   c o n c e r n e d  would  provide t h e  necessa ry  

s u r v e i l l a n c e .   T h i s  would e n s u r e   t h a t  wastes d i s c h a r g e d   i n t o  

t h e  R e d  River   in   Minnesota   and North Dakota  would be 

a d e q u a t e l y   t r e a t e d  a t  a l l  times so t h a t  they  would  not   cause 

i n j u r y   t o   h e a l t h   a n d   p r o p e r t y   i n   M a n i t o b a .  
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CONCLUSIONS 

1. I n   r e s p o n s e  t o  t h e  f i r s t   q u e s t i o n   o f  t h e  Reference 

as t o   w h e t h e r  t h e  waters c r o s s i n g  t h e  i n t e r n a t i o n a l  

boundary i n   t h e  Red River  are  be ing   po l lu t ed   on  e i ther  

side o f  t h e  i n t e r n a t i o n a l   b o u n d a r y   t o   a n   e x t e n t  which 

i s  caus ing ,  o r  l i k e l y  t o  c a u s e   i n j u r y   t o  h e a l t h  o r  

p r o p e r t y   o n  t h e  other s i d e   o f  t h e  boundary, t h e  

Commission  concludes: 

(a)  During t h e  s u r v e y   p e r i o d ,   t h e  waters 

c r o s s i n g  t h e  boundary were n o t   p o l l u t e d   t o   a n  

e x t e n t  t h a t  c a u s e d   i n j u r y  t o  h e a l t h  o r  p r o p e r t y  

i n  Canada. 

(b)  I t  i s  n o t   l i k e l y   t h a t   i n j u r y  t o  h e a l t h  or 

p r o p e r t y   i n  Canada w i l l  be   caused   by   po l lu t ion  of 

waters c r o s s i n g   t h e   b o u n d a r y  i f  t he   s t anda rds   wh ich  

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

Minnesota  and North Dakota are  adhered t o   i n  

t h o s e  states.  

2 .  I n  view o f  t h e  fo rego ing ,   wh ich   cons t i t u t e s  a n e g a t i v e  

answer  t o  t h e  f i r s t   q u e s t i o n ,   t h e  Commission  concludes 

t h a t  t h e r e  i s  no b a s i s   o r   n e e d  fo r  a s p e c i f i c   r e p l y   t o  

t h e  s e c o n d   a n d   t h i r d   q u e s t i o n s   o f   t h e   R e f e r e n c e   r e l a t i n g  
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t o  ex ten t ,   c auses   and   l oca t ions   o f   po l lu t ion   and  

s p e c i f i c a t i o n  of r emed ia l   measu res   and   t he i r   cos t s .  

3 .  The Commission f u r t h e r   c o n c l u d e s   t h a t ,   t o   e n s u r e  

maintenance of s a t i s f a c t o r y  water q u a l i t y   c o n d i t i o n s  

a t  t h e  boundary ,   there  i s  need   for   adopt ion  of mutua l ly  

a c c e p t a b l e   w a t e r   q u a l i t y   o b j e c t i v e s   f o r   t h e  Red River 

a t  t h e  in te rna t iona l   boundary   and  for  cont inuous  

s u p e r v i s i o n  t o  a t t a i n   c o m p l i a n c e  w i t h  s u c h   o b j e c t i v e s .  
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RECOMMENDATIONS 

1. The Commission  recommends t h a t   t h e  "Water Q u a l i t y  

O b j e c t i v e s   f o r   t h e  Red River  a t  t h e  I n t e r n a t i o n a l  

Boundary" a s  set f o r t h  below  be  accepted by t h e  two 

Governments as c r i t e r i a  t o  be m e t  i n   m a i n t a i n i n g  t h e  

wa te r   c ros s ing   t he   i n t e rna t iona l   boundary  i n  the Red 

R i v e r   i n   s a t i s f a c t o r y   c o n d i t i o n  as contemplated by 

Article I V  o f   t he  Boundary Waters Trea ty  of 1 9 0 9 .  The 

commission a l s o  recommends t h a t  t h e  S t a t e  of  Minnesota 

and t h e  State  of  North  Dakota  recognize these Objec t ives  

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

and  pol lut ion  abatement   programmes  for   the Red River .  

WATER 

RED RIVER AT 

General  Objective 

The water q u a l i t y  

QUALITY OBJECTIVES 

f o r   t h e  
THE INTBRNATIONAL BOUNDARY 

a t  the   boundary   sha l l  be s u c h   t h a t  

af ter  t r e a t m e n t  by c o n v e n t i o n a l   p u r i f i c a t i o n   p r o c e s s e s ,  it 

w i l l  be safe fo r  human consumption; w i l l  no t   cause  damage 

t o   p r o p e r t y ;  w i l l  pe rmi t  i t s  u s e   f o r   i n d u s t r i a l   c o o l i n g  

wi thou t  a h igh   deg ree  of t r e a t m e n t ;  w i l l  permi t  t h e  

propagat ion   and  l i f e  of f i s h  s p e c i e s   n a t i v e   t o  t h e  v i c i n i t y  

u n d e r   n a t u r a l   c o n d i t i o n s ;  w i l l  pe rmi t  i t s  use by l i v e s t o c k  

and w i l d l i f e  w i t h o u t   i n h i b i t i o n  or  i n j u r i o u s  e f fec ts ;  w i l l  

permit  i t s  u s e  for  i r r i g a t i o n   w i t h o u t   a d v e r s e  effects  upon 

crops or vege ta t ion ;   and  will be s u i t a b l e  f o r  boat ing  and 

f i s h i n g .  
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2. 

S p e c i f i c   O b j e c t i v e s  

( a )  The d e n s i t y  of co l i fo rm  o rgan i sms   sha l l   no t  

exceed 5 , 0 0 0  MPN/100 m l  (most probable  number pe r  

1 0 0  millilitres) . 
(b)  The d i s so lved   oxygen   con ten t   sha l l   no t  f a l l  

below 5 m g / l  (mi l l i g rams   pe r  l i t r e )  a t  t h e  monthly 

average  f low  which i s  exceeded 90 p e r   c e n t  of t h e  

time fo r  t h a t  month. 

(c) The concen t r a t ion   o f   nu t r i en t s   and   suga r s  

s h a l l  b e   k e p t   t o  a minimum or reduced t o   t h e   e x t e n t  

p o s s i b l e  by e c o n o m i c a l l y   f e a s i b l e   t e c h n i c a l   p r o c e s s e s .  

(d) A d d i t i o n a l   s p e c i f i c   o b j e c t i v e s  w i l l  be 

e s t a b l i s h e d  when r e q u i r e d   f o r  water q u a l i t y   p a r a m e t e r s  

i n c l u d i n g   b u t   n o t   r e s t r i c t e d  t o  t o x i c   w a s t e s ,   s a l i n i t y ,  

pH, phenols ,  o i l s ,  f l o a t i n g   s o l i d s ,   c o l o u r ,   t u r b i d i t y  

and  odour . 
The Commission  recommends t h a t  it be s p e c i f i c a l l y  au tho r -  

i z e d  by the two Governments t o   e s t a b l i s h   a n d   m a i n t a i n  

con t inuous   supe rv i s ion   ove r  t h e  q u a l i t y  of waters c r o s s i n g  

t h e  i n t e r n a t i o n a l   b o u n d a r y   i n  t h e  Red River  and t o  recommend 

amendments o r   a d d i t i o n s  t o  t h e  a b o v e   s p e c i f i c   o b j e c t i v e s  

when t h e  Commission, a f te r  a review of u s e s  made of  and 

wastes discharged i n t o  t h e  R e d  R ive r ,  i s  of t h e  opin ion  

t h a t  such  amendments or a d d i t i o n s  are warran ted .  The 

Commission  would e s t a b l i s h   a n   i n t e r n a t i o n a l   b o a r d   t o  assist 
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it i n   c a r r y i n g   o u t  these supe rv i so ry   func t ions ,  t o  keep 

t h e  Commission cur ren t ly   in formed as t o  t h e   q u a l i t y  of 

t h e  water c r o s s i n g   t h e   i n t e r n a t i o n a l   b o u n d a r y   i n   t h e  

River and t o  f a c i l i t a t e   c o o r d i n a t i o n   o f   c o n t r o l l e d  

releases from waste s t a b i l i z a t i o n   p o n d s  or lagoons.  I n  

t h e  e v e n t   t h a t   t h e   O b j e c t i v e s  were no t   be ing  m e t ,  t he  

Commission  would so n o t i f y  t h e  Governors of t h e  States 

of Minnesota  and North Dakota and t h e  Governments of 

t he   Un i t ed  States and  Canada. 

S I G N E D  t h i s  11th  day of A p r i l ,  1968.  

A.D.P. Heeney Ren6 Dupuis 

$$t#d&K a t e w  E. Welsh 
- (gi-"\". 

Charles R .  ROSS 

Eugexe W. Weber 
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TEXT OF I J C  REFERENCE 

On 0c.tober 1, 1 9 6 4  t h e   M i n i s t e r   f o r   E x t e r n a l  Af fa i r s ,  

f o r   t h e  Government of Canada,   and  the  Secretary of S t a t e ,  

fo r  t h e  Government of the   Un i t ed  States ,  s e n t  t h e  following 

R e f e r e n c e   t o  t h e  I n t e r n a t i o n a l   J o i n t  Commission through 

i d e n t i c a l  le t ters  a d d r e s s e d   r e s p e c t i v e l y  t o  t h e  Canadian 

and  United States S e c t i o n s  of t h e  Commission: 

I have  the  honour  t o  a d v i s e  you t h a t  t h e  
Governments  of t h e   U n i t e d   S t a t e s   a n d  Canada  have been 
i n f o r m e d   t h a t   t h e  waters c r o s s i n g   t h e   i n t e r n a t i o n a l  
boundary i n  the Red River are p o l l u t e d  by  sewage  and 
i n d u s t r i a l  wastes. Having i n  mind t h e   p r o v i s i o n s  of 
Article I V  o f   t h e  Boundary Waters Trea ty   s igned  
January  11, 1 9 0 9 ,  t ha t   boundary  waters and waters 
f lowing   ac ross   t he   boundary   sha l l   no t  be p o l l u t e d   o n  
e i t h e r   s i d e   t o   t h e   i n j u r y   o f   h e a l t h  o r  p rope r ty   on  
t h e  other  s i d e ,   t h e  two Governments  have  agreed  upon 
a j o i n t   r e f e r e n c e   o f   t h e  matter t o  t h e   I n t e r n a t i o n a l  
J o i n t  Commission,  pursuant t o  t h e  p rov i s ions   o f  
Article I X  of t h e   s a i d   t r e a t y .  The  Commission i s  
r e q u e s t e d  t o  i n q u i r e   i n t o   a n d  t o  r e p o r t   t o  t h e  two 
Governments  upon t h e   f o l l o w i n g   q u e s t i o n s :  

A r e  t h e  waters r e f e r r e d  t o  i n   t h e   p r e c e d i n g  
pa rag raph   be ing   po l lu t ed  on either side of t h e  
in t e rna t iona l   boundary  t o  an   ex ten t   which  i s  
caus ing ,  o r  l i k e l y  t o  c a u s e ,   i n j u r y  t o  h e a l t h  
o r  p rope r ty   on  the other side of the boundary? 

If t h e   f o r e g o i n g   q u e s t i o n  i s  answered i n  t h e  
a f f i r m a t i v e ,   t o   w h a t   e x t e n t ,   b y  what causes ,  
and i n  what loca l i t i es  is  s u c h   p o l l u t i o n   t a k i n g  
pTace? 

If t h e  Commiss ion   shou ld   f i nd   t ha t   po l lu t ion   o f  
t h e   c h a r a c t e r   j u s t   r e f e r r e d  t o  i s  t a k i n g   p l a c e ,  
what remedial measures  would, i n  i t s  judgement, 
be most p rac t i cab le   f rom t h e  economic ,   san i ta ry  
and other points  of  view  and  what  would  be t h e  
p robab le  cost  t h e r e o f ?  
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For  the  purpose of assisting  the  Commission  in 
making  the  investigation  and  recommendations  provided 
for in this  Reference,  the  two  Governments will, upon 
request, make available  to  the  Commission  the  services 
of  engineers  and  other  specially  qualified  personnel 
of their  governmental  agencies,  and  such  information 
and  technical  data  as  may  have  been  acquired by 
such  agencies o r  as  may  be  acquired by them  during  the 
course of the  investigation. 

It would  be  appreciated  if  the Commission would 
submit  its  report  and  recommendations  to  the  two 
Governments  as  soon  as  practicable. 
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MEMBERSHIP OF THE BOARD 

The I n t e r n a t i o n a l   J o i n t  Commission  appointed t h e  

I n t e r n a t i o n a l  Red River Water P o l l u t i o n  Board  on December 2 ,  

1 9 6 4 .  When t h e  Board's r e p o r t  was s u b m i t t e d   t o  t h e  

Commission t h e  Board   cons is ted  o f :  

Canadian  Sect ion 

R.E. T a i t ,  Chairman,   Assis tant  C h i e f ,  Water Q u a l i t y  
S t u d i e s ,   P u b l i c  Health Engineer ing   Div is ion ,  
Department of N a t i o n a l  Health and Welfare. 

K.A.  Mellish,   Regional  Engineer,   Western  Region, P u b l i c  
Heal th   Engineer ing  Divis ion,   Department  of Na t iona l  
Heal th   and Welfare. 

L .A.  Kay, Director,  Env i ronmen ta l   San i t a t ion   Sec t ion ,  
Manitoba  Department  of  Health. 

T . E .  Weber, Director, Water Control   and  Conservat ion 
Branch,  Manitoba  Department  of  Highways. 

United States S e c t i o n  

E . J .  Anderson,  Chairman,  Assistant  Commissioner,   Technical 
Programs,  Federal  Water P o l l u t i o n   C o n t r o l   A d m i n i s t r a t i o n ,  
U . S .  Department  of t h e  I n t e r i o r .  

H.C.  Clare ,  Regional   Director ,   Missouri   Basin  Region,  
Federal Wate r   Po l lu t ion   Con t ro l   Admin i s t r a t ion ,  U . S .  
Department of t h e   I n t e r i o r .  

F .L .  Woodward, D i r e c t o r ,   D i v i s i o n  of Environmental  
Sani ta t ion,   Minnesota   Department  of Heal th .  

S . A .  F r e l l s e n ,   H y d r o l o g i s t ,   D i v i s i o n   o f  Waters, S o i l s  & 
Minerals,  Minnesota  Department of Conserva t ion .  

W .  Van Huevelen, C h i e f ,  Env i ronmen ta l   San i t a t ion   Se rv ice ,  
North  Dakota  Department of Health. 

M . W .  Hoisveen,   Secretary  and Chief  Engineer,   North  Dakota 
Water Conservat ion Commission. 
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Previous  Members 

L . F .  Warrick,  Chairman  of  the  United  States  Section, 
December 1964 to  February  1966,  Technical  Consultant, 
Federal  Water  Pollution  Control  Administration, U.S. 
Department  of  Health,  Education  and  Welfare. 

K.S. Krause,  Chairman of the  United  States  Section, 
February  1966  to  September 1 9 6 6 ,  Acting  Assistant 
Commissioner,  Federal  Water  Pollution  Control  Adminis- 
tration, U . S .  Department  of  the  Interior. 

J.A. Griffiths,  (Deceased),  Director,  Water  Control.  and 
Conservation  Branch,  Manitoba  Department of Agriculture 
and  Conservation. 

As authorized  by  the  Commission,  the  Board  established 

several  working  committees.  In  addition  to  the  above  Board 

members  the  following  served on the  various  committees: 

J . N .  Warner,  Public Health  Engineer,  Environmental 
Sanitation  Section, Manitoba  Department of Health. 

W.M. Ward,  Chief  Public  Health  Chemist,  Environmental 
Sanitation  Section,  Manitoba  Department of Health. 

J.F. Hendrickson,  Program  Advisor,  Technical  Programs, 
FWPCA, U . S .  Department  of  the  Interior. 

C.  Hajinian,  Regional  Economist,  Missouri  Basin  Region, 
FWPCA, U.S. Department  of  the  Interior. 

L.E. Ritchie,  Hearings  Officer,  Minnesota  Department 
of Health. 

N. Petersen,  Director,  Division of Water  Supply  and 
Pollution,  North  Dakota  Department of  Health. 

R.W. Schmid,  Ground  Water  Geologist,  North  Dakota  Water 
Conservation  Commission. 
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PARTICIPATING  AGENCIES 

Valuable  and  cooperative  assistance  was  provided by the 

following  agencies: 

In  Canada 

Canada  Department of National  Health  and  Welfare 
Public  Health  Engineering  Division. 

Manitoba  Department of Highways 
Water  Control  and  Conservation  Branch. 

Manitoba  Department of Health 
Environmental  Sanitation  Section. 

In the  United  States 

United  States  Department of the  Interior 
Federal  Water  Pollution  Control  Administration. 

Minnesota  Department of Health 
Division of Environmental  Sanitation. 

Minnesota  Department of Conservation 
Division of Water,  Soils  and  Minerals. 

North  Dakota  Department of Health 
Environmental  Sanitation  Service. 

North  Dakota  Water  Conservation  Commission. 
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STATE OF MINNESOTA 
WATER  POLLUTION  CONTROL  COMMISSION 

CTASSIFICATION  AND  ESTABLISHMENT  OF  STANDARDS  OF 
WATER QUALITY  AND  PURITY  FOR  THE RED RIVER OF THE  NORTH, 
THE  OTTER  TAIL  RIVER  FROM  FERGUS  FALLS  TO  THE  MOIJTH, 
AND THE RED  LAKE  RIVER  FROM  CROOKSTON  TO  THE  MOUTH. 

WPC 10 The  classification  for  use  and  the  standards of quality 
and  purity  as  hereinafter  set  forth  are  hereby  adopted  and 
established  for  the  Red  River  of  the  North  from  its  origin  at 
the  junction of the  Bois de Sioux  and  Otter  Tail  rivers  in 
Brr?ckenridge to  the  United  States - Canada  boundary;  the  Otter 
T a i l  River  from  the  Pisgah  Dam  located  approximately  at  the 
northward  extension of Wendell  Road  in  Fergus  Falls  to  the 
mouth  in  Breckenridge;  and  the  Red  Lake  River  from  the  dam 
located  approximately  at  the  extensions  of  Loring  Street  and 
Cascade  Avenue  in  Crookston  to  the  mouth  in  East  Grand Forks. 

(a)  Classification for Use. 
(I) The  present  and  potential  uses of the  waters  which 

require  maintenance  of  water  quality  in  accordance 
with  the  standards  hereinafter  prescribed  are  dom- 
estic  consumption,  fisheries  and  recreation, 
industrial  consumption,  agriculture  and  wildlife, 
and  waste  disposal. 

(2) The  waters  may  also  be  used  for  navigation  or  any 
ot.her uses for  which  the  waters  may  be  suitable  in 
this  state or  other  areas  through  which  the  waters 
may  flow. 

( b )  Related  Conditions. 

(1) The  quality  of  the  waters  shall be  such  that  with 
treatment  consisting of coagulation,  sedimentation, 
filtration,  storage  and  chlorination, or  other 
equivalent  treatment  processes,  the  treated  water 
will  meet  in  all  respects  both  the  mandatory  and 
recommended  requirements  of  the  Public  Health 
Service  Drinking  Water  Standards - 1962 for  drink- 
ing  water  as  specified  in  Publication  No. 956, 
published  by  the  Public  Health  Service of the  U.S. 
Department  of  Health,  Education  and  Welfare,  and 
any revisions or amendments  thereto. 

( 2 )  The  quality of  the  waters  shall  be  such  as  to 
permit  the  propagation  and  maintenance of fish of 
species  commonly  inhabiting  the waters of the v i c i n i t y  
under  natural  conditions,  and  be  suitable  for  boat- 
ing  and  other  forms  of  aquatic  recreation  not  involving 
prolonged  intimate  contact  with  the  water. 
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The  quality  of  the  waters  shall be such as to 
permit  their  use  for  industrial  cooling  and  materials 
transport  without a high  degree of  treatment  being 
necessary  to  avoid severe fouling,  corrosion, 
scaling or other  unsatisfactory  conditions. 

The  quality of the  wa-ters  shall  be  such as to 
permit  their  use  for  irrigation  without  signifi- 
cant  damage or  adverse  effects  upon  any  crops  or 
vegetation  usually  grown  in  the  area. 

The quality of the  waters  shall  be  such  as  to 
permit  their  use  for  livestock  and  wildlife wi.th- 
out inhibition or injurious  effects. 

The  quality  of  the  waters  shall be  such as  to be 
suitable  for  esthetic  enjoyment  of  scenery  and 
avoidance  of  any  damaging  effects  on  property. 

(c)  Standards. 

(1) No untreated  sewage,  and no untreated  industrial 
wastes  or  other  wastes  containing  viable  pathogenic 
organisms  or any substances  which  may  cause  disease 
or endanger  the  public  health,  shall  be  discharged 
into  the  waters. 

( 2 )  No treated  sewage,  and  no  treated  industrial  wastes 
or  other  wastes  containing  viable  pathogenic  organ- 
isms,  shall  be  discharged  into  the  waters  without 
effective  disinfection.  Effective  disinfection  of 
any discharges,  including  combined  flows  of  sewage 
and  storm water, may  be  required  to  protect  the 
aforesaid uses of the  waters.  Separation  of  sani- 
tary  sewage  from  natural  runoff  may  be  required, 
if necessary, to enable  continuous  effective  treat- 
ment  of  sewage  or  conformance  with  the  applicable 
standards. In any  case  where  the  discharge of 
sewage,  industrial  wastes  or  other  wastes,  whether 
treated  or  untreated  and  whether  from  existing  or 
new  sources,  may  be  such  as  to  constitute  an  actual 
or potential  hazard  to  the  safety of a  municipal 
water  supply,  facilities for  storage  of  the  effluents 
over  critical  river  flow  periods  may  be  required. 
A l l  units  of  treatment  works  discharging  effluent 
into  the  waters  shall  be  operated  continuously  at 
their  maximum  capability  and  reports on the  opera- 
tion  of  the  treatment  works  shall  be  submitted 
regularly  at  monthly  intervals. 



4 0  

The  discharge of  oxygen  demanding  sewage,  industrial 
wastes  or  other wastes,  shall be  restricted so that 
after  reasonable  opportunity  for  mixing and dilution 
thereof  with  the  receiving  waters  the  dissolved 
oxygen  content  of  such  waters will be  maintained 
at- not less  than 5 milligrams  per liter, based ( . ) n  

the  minimum  monthly  average  flow  which  is  exceeded 
by 90 per  cent of the  monthly  flows  of  record for 
January  or  February,  whichever  is  lower;  except 
that  seasonal  discharge  of  certain  agricultural 
products  processing  wastes  shall  be  controlled so 
as to maintain  at  least 5 milligrams  of  dissolved 
oxygen  per  liter  in  the  receiving  waters  at al.1 
river  flows  equal  to  or  greater  than  the  minimum 
monthly  average  flow  which  is  exceeded by 90 per 
cent  of  the  monthly  flows  for  April  or May,  which- 
ever  is  lower,  and so as  to  maintain  during  the 
same  seasonal  discharge  period  at  least 3 milli- 
grams  of  dissolved  oxygen  per  liter  in  the 
receiving  waters  at  all  lower  river  flows. 

The  discharge of industrial  wastes  or  other  wastes 
shall be  controlled so that  the  heat  content of 
such  discharges  after  reasonable  opportunity  for 
mixing  and  dilution  thereof  with  the  receivinq 
waters  does  not  raise  the  temperature of  such 
waters above  93OF  based on the  minimum  monthly 
average  flow  which  is  exceeded  by  90  per  cent of 
the  monthly  flows  for  July  or  August,  whichever 
is  lower. 

The  discharge  of  sewage,  industrial  wastes  or 
other  wastes  shall  be  restricted so that  at  any 
river  flow  the  maximum  limits  for  chemicals  in 
the  waters  shall  be  such  that  after  treatment 
consisting  of  coagulation,  sedimentation,  filtra- 
tion,  storage  and  chlorination,  or  other  equivalent 
treatment,  the  following  concentrations  will  not be 
exceeded  in  the  treated  water: 

Substance  or 
Characteristic 

Turbidity  value 
Color  value 
Threshold  odor  number 
Methylene  blue 
active  substance  (MBAS) 

Arsenic  (As) 
Carbon  chloroform  extract 
Iron (Fe )  
Manganese  (Mn) 
Phenol 
Sulphates (SO4 1 
Total  dissolved  solids 

Maximum 
Limit or  Range -._- 

5 
1 5  
3 

0.5 milligram  per  liter 
0.01 milligram  per  liter 
0.2 milligram  per  liter 
0.3 milligram  per  liter 
0.05 milligram  per  liter 
1 microgram per liter 
250  milligrams  per  liter 
5 0 0  milligrams  per  liter 
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In! T h e  concentrations  given  below  shall  not  be 
exceeded  at  any  river  flow at any  point  in  the 
river  after  reasonable  opportunity  for  mixing 
and dilution of the  sewage,  industrial  waste or 
other  waste  with  the  receiviny  waters: 

Slxhs t ance  or 
Characteristic 

Coliform  group  organisms 

"l_l 

Ammonia (N) 
Barium  (Ba) 
Bicarbonates  (HC03) 

Boron ( B )  * 
Cadmium  (Cd) 
Chromium  (Hexavalent  Cr) 
Chromium  (Total  Cr) 
Chlorides  (Cl) 
Copper (Cu) 
Cyanides  (CN) 
Fluorides  (F) 
Hardness  (CaC03) 
Lead  (Pb) 
Oil 
pH  value 
Selenium  (Se) 
Silver  (Ag) 
Sodium  (Na) * 

Zinc 
Radioactive  materials 

Other  unspecified 
substances 

Max imurn 
Limit  or  Range 
" 

5,000  most  probable  number 
per  100  millil.iters 

2 milligrams  per  li.ter 
1 milligram  per  liter 
5 milliequivalents  per 

0.5 milligram  per  liter 
0.01 milligram  per  liter 
0.05 milligram  per I.itew 
1 milligram  per  liter 
250  milligrams  per 1 . i t : x  
0.2 milligram  per  liter 
0.02  milligram  per  liter 
1.5  milligrams  per  liter 
500  milligrams  per  liter 
0.05 milligram  per  liter 
10  milligrams  per  liter 

Not  to  exceed  a  trace 
0.05 milligram  per  liter 
6 0 %  of total  cations  as 
milliequivalents  per 
liter 

liter 

6 . 0  - 9.0  

1 milligram  per  liter 
Not  to  exceed  the  lowest 

concentrations  permitted 
to  be  discharged  to  an  un- 
controlled  environment  as 
prescribed  by  the  appro- 
priate  Federal  authority 
or  by  the State  Board  of 
Health. 

None at levels  harmful  or 
detrimental  either  directly 
or  indirectly. 

* May be based on the July or August river flow 
as specified  in  paragraph (4) above. 
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(7) The  natural  aquatic  habitat,  which  includes  the 
waters  and  stream bed shall  not  be  degraded  in 
any  material  manner,  there  shall be no  material 
increase  in  slime  growths  or  undesirable  aquatic 
plants,  nor  shall  there  be  any  material  increase 
in  harmful  pesticide  residues  in  the  waters, 
sediments and aquatic  flora  and  fauna;  the  natural 
fishery  or  the  use thereof, and  lower  aquatic 
biota  upon  which  it  is  dependent,  shall  not  be 
degraded  or  endangered  significantly,  the  species 
composition  shall  not  be  altered  substantially, 
and  the  normal  propagation  of  the  fish  and  other 
biota  shall  not  be  prevented  or  seriously  hindered 
by the  discharge  of  sewage,  industrial  waste  or 
other  waste  effluents to these  waters. 

( 8 )  No sewage,  industrial  waste  or  other  wastes  shall 
be  discharged  into  these  waters so as  to  cause 
any  nuisance  conditions  such  as  the  presence of 
substantial  amounts  of  floating  or  suspended  solids, 
scums, or slicks,  material  discoloration,  obnoxious 
odors, visible  gassing,  excessive  fungus  growths, 
deleterious  sludge  deposits  or  other  offensive  or 
objectionable  effects. 

(9) In  addition  to  the  above  listed  standards,  no  sew- 
age, industrial  waste  or  other  wastes,  treated or 
untreated,  shall be  discharged  in  such  quantity 
or in  such  manner,  alone  or  in  combination  with 
other  substances,  or  permitted  by  any  person  to 
gain  access  to  these  waters, so as  to  cause  any 
material  undesirable  increase  in  the  taste or 
corrosiveness  or  nutrient  content of the  river 
waters  or  in  any  other  manner  to  impair  the  nat- 
ural  quality  or  value  of  the  waters or  render 
them  unsuitable or objectionable  for  the  stated 
uses.  The  maximum  practical  reduction of nutrients, 
including  nitrogen,  phosphorus  and  sugars,  in  the 
sewage  and  wastes  shall  be  accomplished  as  soon  as 
practicable.  Existing  discharges  of  untreated  or 
inadequately  treated  sewage,  industrial  wastes  or 
other  wastes  shall  be  abated,  treated  or  otherwise 
controlled so as  to  comply  with  these  standards. 

(10)  Means  for  expediting  mixing and dispersion of 
sewage,  industrial  waste  or  other  waste  effluents 
in  the  receiving  waters  shall  be  provided so far 
as practicable  when  deemed  necessary by the Com- 
mission  to  maintain  the  quality  of  the  receiving 
waters  in  accordance  with  the  applicable  standards. 
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In any  instance  where  it  is  evident  that  it  may 
not  be  feasible  to  provide  for  effective  mixing 
or dispersion  of an effluent  or  if  at  the  applic- 
able  stream  flows  mentioned  in  the  preceding 
paragraphs  of  the  standards  it  is  evident  that 
the  specified  stream  flow  may  be  less  than  the 
effluent flow, these  standards  may be  interpreted 
as  effluent  standards  for  control  purposes  where 
applicable. 

The following  effluent  standards  are  herein 
established  and  made  applicable to  all  persons 
responsible  for  sewage  discharges  to  these  waters, 
both  existing  and  new.  Treatment  facilities  shall 
be  provided  which  will  produce an effluent  with 
characteristics,  originating  directly  from or 
directly  attributable  to  the  sewage  per se, not 
exceeding  the  following: 

Biochemical  oxygen  demand 
5-day 25 milligrams  per  liter 

Total  suspended  solids 30 milligrams  per  liter 
Coliform  group  organisms 5,000 most  probable  number 

per 100 milliliters 

Allowance  shall  not  be  made  in  the  design of 
treatment  works  for  low  stream  flow  augmentation 
unless  such  flow  augmentation  or  minimum  flow  is 
dependable  under  applicable  laws  and  regulations. 

(12) It shall  be  encumbent  on  all  persons  responsible 
for  existing  or  new  sources of  any sewage, in- 
dustrial  wastes or other  wastes  which  are or will 
be  discharged  to  these  waters  to  .treat  or  control 
their  wastes so as  to  produce  effluents  having  a 
common  level or concentration, of pollutants of 
a  comparable  nature, as may  be  necessary  to  meet 
the  standards,  or  better,  and  in  no  case  shall 
the  concentration of polluting  substances  in  any 
individual  effluent  be  permitted to exceed  the 
common  concentration  or  level  required  of  the 
other  sources  discharging  to  these  waters,  except 
for  controlled  discharges of certain  agricultural 
products  processing  wastes  during  the  spring  flush 
under  special  permit  of  the  Commission,  regardless 
of  differences  in  the  amount of pollutional  sub- 
stances  discharged  or  degree of treatment  which 
may  be  involved. 
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Liquid  substances  which  are  not  commonly  con- 
sidered to be  sewage  or  industrial  wastes  but 
which  could  constitute  a  pollution  hazard  shall 
be  stored  in  accordance  with  Regulation WPC 4. 
Other  wastes  as  defined by  law  or  other  sub- 
stances  which  could  constitute  a  pollution  hazard 
shall  not be  deposited  in  any  manner  such  that 
the  same  may  be  likely  to  gain  entry  into  these 
waters  in  excess  of  or  contrary  to  any of  the 
standards  herein  adopted  or  cause  pollution  as 
defined  by  law. 

The  discharge  of  sewage,  industrial  wastes or 
other  wastes  to  waters of  the  state  which  are 
tributary  to  these  waters  shall  be  controlled 
so that  no  violation  of  the  standards  for  these 
waters  shall  occur by reason of such  discharges 
to  the  tributary  waters. 

Some of  the  waters  may  in  a  state  of  nature  have 
characteristics  or  properties  approaching  or  ex- 
ceeding  some  of  the  limits  specified  in  the 
standards. The standards  shall be construed  as 
regulating  or  limiting  the  addition  of  pollutants 
of  human  origin  to  those  of  natural  origin, if 
such  be  present, so ‘that in total the specified 
limiting  concentrations  will  not  be  exceeded  in 
the  waters by reason of  such  controllable  addi- 
tions, except  that if the  background  level  of 
natural  origin is  reasonably  definable  and  is 
higher  than  the  specified  standard  such  natural 
background  level  may  be  used  as  the  standard  for 
controlling  such  additions  of  human  origin. 

In any  case where, upon  application of  the re- 
sponsible  person  or  persons,  the  commission  finds 
that by reason of  exceptional  circumstances  the 
strict  enforcement  of  any  provision of these 
standards  would  cause  undue  hardship;  and  that 
disposal of the  sewage,  industrial  waste  or  other 
waste  is  necessary  for  the  public  health,  safety 
or welfare; and  that  strict  conformity  with  the 
standards  would  be  unreasonable,  impractical  or 
not feasible  under  the  circumstances;  then  the 
Commission  in  its  discretion  may  permit  a  variance 
therefrom  upon  such  conditions  as  it  may  prescribe 
for  prevention,  control or abatement of pollution 
in  harmony  with  the  general  purposes  of  these 
classifications  and  standards  and  the  intent of 
the  applicable  state  and  national  laws. 

Adopted: July 28 ,  1966 
Amended: June 5 ,  1967 



45 

STANDARDS  OF  SURFACE  WATER  QUALITY 

STATE OF  NORTH  DAKOTA 
(State  Department  of  Health  and  State  Water  Commission) 

I. Declaration of  Policy 

It is  declared to be  the  public  policy  of  the  State 
of  North  Dakota to maintain  reasonable  standards of quality 
and  purity  of  the  waters of the  State. These  standards  are 
promulgated to be  consistent  with  the  public  health  and 
public  enjoyment of  such waters, for  the  propagation  and 
protection  of  the  fish  and  wildlife,  and  the  economic,  in- 
dustrial, and social  development of the  State.  The  waters 
of the  State  shall  include  those  waters  within  the  State 
and  those  rivers,  streams, and  lakes  forming  boundaries 
between  North  Dakota  and  other  states  or  Canada.  All 
known and  reasonable  methods  to  control  and  prevent  pol- 
lution  of  the  waters of  the  State  of  North Dakota  shall 
be  required. 

The standards  may be amended,  or  additions  added, if 
justified  by  future  developments  that  are  consistent  with 
the  preservation or enhancement of the  quality of the 
waters in the  State. 

11. Definition of Terms Used 

A .  Water  Usage 

. The  best  usage  for  the  waters  shall  be  those 
uses  determined  to  be  most  consistent  with  the 
present  and  potential uses, and  the  economical 
and social  development  of  the  area. 

B. Municipal  and  Domestic  Water 

Waters  that  are  suitable  for  use as a source 
of  water  supply  for  drinking  and  culinary  purposes 
after  treatment  approved by  the  State  Health De- 
partment.  The  treated  municipal  water  shall  meet 
the  requirements of the  United  States  Public  Health 
Service  Drinking  Water  Standards. 

C. Industrial  Water 

Waters  that  are  suitable  for  industrial 
purposes,  including  food  processing,  after  treat- 
ment.  Treatment  may  include  that  necessary  for 
prevention of boiler  scale  and  corrosion. 
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D.  Recreation,  Fishing and  Wildlife 

Waters  that  are  suitable  for  the  propagation 
of  fish  and  other  aquatic  life,  will  not  adversely 
affect  wildlife in  the  area  and  is  suitable  for 
boating  and  swimming.*  Natural  high  turbidities 
and  physical  characteristics of  banks  and  stream 
beds  of  many  streams  are  safety  factors  that  limit 
their  value  for  bathing. Low flows  or  natural 
conditions  in  some  waters  may  limit  their  value 
for  fish  propagation  or  aquatic  life. 

E. Agricultural  Uses 

Water  suitable  for  irrigation,  stock  water- 
ing,  and  other  farm  uses,  but  not as a  source of 
domestic  supply  for  the  farm  unless  satisfactory 
treatment  is  provided. 

F. Pollution 

Pollution  shall  mean  such  contamination, 
or other  alteration  of  the  physical,  chemical or 
biological  properties, of any  waters of the State, 
including  change  in  temperature,  taste, color, 
turbidity, or  odor of the  waters,  or  such  dis- 
charge of any liquid,  gaseous,  solid,  radioactive, 
or  other  substance  into  any  waters of the  State 
as will or  is  likely to  create  a  nuisance or 
render  such  waters  harmful,  detrimental  or  in- 
jurious  to  public  health,  safety br welfare, or 
to  domestic,  commercial,  industrial,  agricultural, 
recreational,  or  other  legitimate  beneficial  uses, 
or  to  livestock,  wild  animals,  birds,  fish,  or 
other  aquatic  life. 

111. General  Requirements 

A. No untreated  domestic  sewage  shall  be  discharged 
into  the  surface  waters of the  State  of  North 
Dakota. 

* In general,  waters  with  a  coliform  count of 1 , 0 0 0 / 1 0 0  ml 
or less  are  considered  relatively  safe  for  swimming. 
Natural  physical  characteristics  of  the  river  banks  and 
bed and natural  water  turbidities  in  the  area  must  also 
be  considered. 
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B. No untreated  industrial  wastes  or  other  wastes 
which  contain  substances or  organisms  which  may 
endanger  public  health  or  other  water  users  shall 
be  discharged  into  the  waters of the  State of 
North  Dakota. 

NOTE:  Municipalities  and  industries  located  on 
streams  of  intermittent  or  low  winter  flows  should 
give  primary  consideration  to  the  use of the  waste 
stabilization  lagoon  method of waste  treatment 
when  a  new  treatment  plant or  replacement  is  being 
contemplated.  The  design  should  provide  for  com- 
plete  retention of the  wastes  during  periods of 
ice  coverage on the  stream. 

IV. General  Conditions 

The  following  minimum  conditions  are  applicable  to 
all waters in the  State of North  Dakota, at all places 
and at a l l  times: 

A .  There  shall  be no material  or  substances  attri- 
butable  to  municipal,  industrial,  or  other  wastes 
discharged  into  any rivers, streams,  lakes, or 
other  bodies  of  water  in  the  State  that  will: 

Settle  to  form  putrescent or otherwise  ob- 
jectionable  sludge  deposits,  cause  bottom 
slime  formations, or  in  any  manner  adversely 
affect the  intended  usage  of  the  water. 

Cause  conditions  that  result  in  odors so 
as  to  create  a  nuisance,  or  color  the  water, 
to  such  a  degree  that  its  intended  use  is 
impaired. 

Result  in  floating  debris,  solids,  oil 
slicks,  scum or  other  floating  materials 
that  will be  unsightly  or  have  a  deleterious 
affect on water  usage. 

Either  in  concentrations or combinations, 
result  in  the  waters  being  toxic  or  harmful 
to  human,  animal, or  aquatic  life. 

B. There  shall be no  material  such  as  garbage,  rub- 
bish, trash, cans, bottles, or  any  unwanted  or 
discarded  material disposed of into  the  waters 
of the  State  which may  interfere  with  stream flow 
or cause  unsightly conditions. 
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It is  recognized  that  some  waters may, at  some  times 
and  some  places,  contain  natural  characteristics  or  prop- 
erties  approaching  the  limits  set  in  the  standards.  It 
should  be  understood  that  the  standards  are  to  only  regu- 
late or limit  the  addition of pollutants  other  than  those 
of natural  causes or origin. 

The  analytical  procedures used to determine  compliance 
or  noncompliance  with  the  quality  standards  adopted  for  the 
surface  waters  shall  be  in  accordance  with  the  latest  edi- 
tion  of  "Standard  Methods  of  the  Examination  of  Water  and 
Sewage," as published  by  the  American  Public  Health 
Association.  Tests  for  radioactivity  shall be  in conform- 
ance  with  the  publication  "Laboratory  Manual of Methodology, 
Radionuclide  Analysis  of  Environmental  Samples,  Technical 
Report  R59-6,"  published  by  the  United  States  Public  Health 
Service. 
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STATE OF NORTH DAKOTA 
WATER QUALITY AND PURITY STANDARDS  FOR 

THE RED RIVER OF THE NORTH, THE BOISE DE SIOUX, 
AND PARTS OF THE SHEYENNE AND PEMBINA RIVERS 

T h e s e   s t a n d a r d s   o f   q u a l i t y   a s   h e r e i n a f t e r  se t  f o r t h  are 
he reby   adop ted   and   e s t ab l i shed   fo r   t he  Red River  of  the  North 
from i t s  o r i g i n   a t  Wahpeton to   t he   Un i t ed   S t a t e s -Canada  
boundary;   the  Boise de  Sioux  from  the  South  Dakota-North 
Dakota  boundary t o  i t s  j u n c t i o n   w i t h   t h e  Red River; t h e  
Sheyenne River from i t s  j u n c t i o n   w i t h   t h e  Red River   due  north 
of Fargo t o  and  including  Lake  Ashtabula;   and  the Pembina 
River from i t s  j u n c t i o n   w i t h   t h e  Red River a t  Pembina t o  
i t s  entrance  into  North  Dakota   f rom  Canada  northwest  of 
Walhal la .  

The g e n e r a l   p o l i c y ,   d e f i n i t i o n   o f  terms u s e d ,   g e n e r a l  re- 
qu i r emen t s   and   gene ra l   cond i t ions   app l i cab le  t o  a l l   s u r f a c e  
waters i n   t h e   S t a t e  of  North  Dakota  are a p a r t   o f   t h e s e   s t a n d -  
a r d s .  

These   s tandards  may be  amended, or a d d i t i o n s   a d d e d ,   i f  
j u s t i f i e d  by f u t u r e   d e v e l o p m e n t s   t h a t   a r e   c o n s i s t e n t   w i t h   t h e  
p r e s e r v a t i o n  or enhancement   o f   the   qua l i ty   o f   these   waters .  

I. Water Usage 

The q u a l i t y  of wa te r   i n   t he   s t r eams   sha l l   be   ma in ta ined  
in   accordance   wi th   these   s tandards   which   have   been   promul-  
g a t e d   f o r   t h e   f o l l o w i n g   b e s t   i n t e n d e d   u s e s   o f   t h e s e   w a t e r s :  
(1) Municipal  water s u p p l i e s ,  ( 2 )  I n d u s t r i a l   w a t e r   s u p p l i e s ,  
i nc lud ing   food   p rocess ing ,  ( 3 )  Recrea t ion ,   f i sh ing   and   w i ld -  
l i f e ,  and ( 4 )  Agr icu l tu ra l   u ses .   These   u ses ,  as  l i s t e d ,  are 
not  meant t o  i n d i c a t e   a n y   p r i o r i t y   o f   u s e ,   n o r  are they  con- 
s i d e r e d   e x c l u s i v e ,   n o r  i s  it t h e   i n t e n t i o n   t o   p r o h i b i t   o t h e r  
b e n e f i c i a l   u s e s   i f   t h e y   d o   n o t   i n t e r f e r e   w i t h   t h e  water 
q u a l i t y   i n   t h e  stream a s   d e s i g n a t e d  by t h e s e   s t a n d a r d s .  

A. The q u a l i t y  of waters s h a l l  b e   s u c h   t h a t   a f t e r  
treatment c o n s i s t i n g  o f   c o a g u l a t i o n ,   s e t t l i n g ,  
f i l t r a t i o n ,  a n d   c h l o r i n a t i o n ,   o r   e q u i v a l e n t  t rea t -  
m e n t   p r o c e s s e s ,   t h e   t r e a t e d   w a t e r   s h a l l  meet t h e  
b a c t e r i o l o g i c a l ,   p h y s i c a l ,   a n d   c h e m i c a l   r e q u i r e -  
ments of t h e  l a tes t  e d i t i o n  of t h e   U n i t e d   S t a t e s  
Publ ic   Heal th   Service  Drinking  Water   Standards 
and  any r e v i s i o n s   o r  amendments t h e r e t o .  

B. The q u a l i t y  of waters s h a l l   p e r m i t   t h e i r   u s e   f o r  
i n d u s t r i a l   p u r p o s e s ,   i n c l u d i n g   f o o d   p r o c e s s i n g ,  
wi th   such   t rea tment  as may b e   n e c e s s a r y   t o   p r e v e n t  
s c a l i n g ,   c o r r o s i o n ,   o r   o t h e r   u n s a t i s f a c t o r y   c o n -  
d i t i o n s ,   o r   a s  may be   r equ i r ed  by the   p rocessed  
materials. 



50  

11. 

C. The quality of waters  shall  permit  the  propaga- 
tion  and  life  of  fish  species  native  to  the 
vicinity  under  natural  conditions  and  shall  be 
suitable  for  boating  and  other  water  recreations 
not  involving  prolonged  intimate  contact  with 
the  water.*  There  shall  be  no  inhibition  or 
injurious  effects  to  wildlife  using  the  waters. 
Low flows or  natural  conditions  in  the  rivers 
may at  times  limit  the  value  of  the  waters  for 
fishing . 

D. The  quality  of  the  water  shall  permit  its  use 

effects  or  significant  damage  to  any  crops or 
vegetation  normally  grown  in  the  area. It will 
be  suitable  for  stock  watering. 

I for  agricultural  irrigation  without  adverse 

SDecific  Standards 

A. The dissolved  oxygen  in  the  waters  shall  be  main- 
tained at not  less  than  five ( 5 )  milligrams  per 
liter  based on the  minimum  monthly  average  flow 
of  record  after  January 1, 1955 ,  except  that 
seasonal  discharge of certain  agricultural  pro- 
ducts  processing  wastes  shall  be  based on the 
average  of  the  lowest 10% of  all  average  monthly 
flows of  record  for  either  the  months  of  April 
or May, using  whichever  month  is  lower. 

The  dissolved  oxygen  determinations  shall  be  made 
after  the  wastes  have  had  a  reasonable**opportunity 
to  mix  and  be  diluted  by  the  receiving  waters. 

B. No municipal,  industrial,  or  other  wastes  discharges, 
after  reasonable**opportunity to m i x  and  dilute 
with  the  receiving  waters,  shall  cause  the  following 

* Prolonged  intimate  contact  shall  mean  swimming  or  bathing. 
Water  skiing  or  similar  water  sports, if constant  body 
contact  with  the  water for  long  periods  of time  is  not 
indicated,  shall  not  necessarily be  limited  only to  this 
category. 

** The  distance of  river  flow  to  allow  for  a  reasonable  op- 
portunity to mix  and  dilute  wastes  shall be at  the dis- 
cretion of the  State  Department of Health  and will be 
based  upon  stream  flow  conditions at the  time  of  sampling, 
except  where  such  discharges  may  adversely  affect a bene- 
ficial  water  use  immediately  downstream or  in close  proximity 
to  the  waste  discharge  point.  In  such  instances,  a  change 
in  the  method  of  waste  discharge or other  control  measures 
may  be  required. 
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minimum  conditions or concentrations  to be ex- 
ceeded  in  the  waters: 

1. 

2. 

3 .  

4 .  

Temperature 

(a)  Not  to  exceed 93OF based on the  mini- 
mum  monthly  average  flow of record  for 
the  months  of  July or August,  which- 
ever  is  lower,  since  July 1, 1955. 

(b) No waste  from any  single  source  shall 
cause an increase  or  decrease  in  re- 
ceiving  water  temperature of more  than 
lOoF. 

Coliform  Organisms 
A monthly  arithmetical  average  (MPN) 
of 5,000 per 100 milliliters  or  in 
an MPN  exceeding  this  number  in  more 
than 20% of  the  samples  collected 
during  any  one  month  or  in an MPN 
exceeding  10,000  in  more  than 5% of 
such  samples  per  month. 

The  average  arithmetical  monthly 
(MPN) shall  not  exceed 1,000/100 ml 
in  Lake  Ashtabula  and  Homme  Dam 
Reservoirs. 

Minimum 6.0. Maximum 9.0. 

N o  waste  from  any  single  source  shall 
cause an increase  or  decrease  of  more 
than 0.5 units  within  the  range noted 
in (a). 

Specific  Toxic  Chemicals or Substances 

Ammonia 
Barium 
Boron 
Cadmium 
Chromium  (Total) 
Chromium  (Trivalent 

or Hexavalent) 
Copper 
Cyanides 
Lead 
Selenium 
Sodium 

2.0 milligrams  per  liter 
1.0 mg/l 
0.5 mg/l 
0.01 mg/l 
1.0 mg/l 

0.05 mg/l 
0.1  mg/l 
0.02 mg/l 
0.05 mg/l 
Trace amounts 
60% of total  cations  as 
milliequivalents  per 
liter 
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C. 

D. 

E. 

F. 

G. 

5. 

6. 

Radioactive  Materials 

No discharge  permitted  unless  the 
materials  are  readily  soluble or dispensable 
in  water  and  of  acceptable  quantities  as 
recognized by  the  State  Health  Department 
and  other  appropriate  State  or  Federal 
agencies. 

Unspecified  Substances 
None  in  concentrations  or  combinations 

that  interfere with, or  prove  hazardous to, 
the  intended  water  usage. 

The maximum  practical  reduction  of  nutrients, 
including  nitrogen,  phosphorus  and  sugars,  in 
sewage,  industrial,  and  other  wastes  shall be 
accomplished as soon as a  practical  method  is 
developed. 

The discharge of treated  sewage,  industrial wastes, 
or other  wastes  to  surface  waters  not  specifically 
mentioned  but  which are tributary  to  these  waters, 
shall not, by reason  of  such  discharges,  cause  the 
standards  for  these  waters  to  be  exceeded. 

It shall  be  the  responsibility  of all communities, 
industries, or others,  owning or responsible  for 
operating  treatment  facilities,  to  operate  such 
plants  continuously  and  at  their  maximum  efficiency. 

Effective  disinfection  of  any  treated  discharges, 
whether sewage, industrial wastes, or  other  wastes, 
or overflow  discharges  from  combined  storm  water 
and  sanitary  systems, if  such  discharges  constitute 
a  potential  or  actual  interference  with  the  intended 
usage  of  these waters, may  be  required  by  the  State 
Health  Department.  Separation  of  storm  waters  and 
sanitary  wastes  should  be  accomplished as soon as 
possible. 

For  design  purposes  and  for  operation  of  present 
sewage,  industrial,  or  other  waste  treatment  facili- 
ties, the  following  effluent  standards  are  established 
and  made  applicable: 

1. 5-day  biochemical  oxygen  demand (BOD): 
25 mg/l  daily  average  with  no  peak  exceeding 

50 mg/l 

2. Suspended  Solids: 
30 mg/l  daily  average  with  no  peak  exceeding 

60 mg/l 
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Wastes  resulting  from  the  processing of certain 
agricultural  products,  discharging  under  control 
only  during  the  spring  flush,  may  exceed  the  above 
limits  but  under  no  conditions  will  such  discharges 
cause  conditions in  the  stream  which  interfere  with 
the  intended  uses of the  waters.  This  does  not pro- 
vide  for  the  discharge of untreated  wastes of any 
origin if such  wastes  are  amenable  to  treatment. 

H. These  standards  shall  be  met  at  all  times,  regard- 
less  of flow, unless  an  exception  is  granted by 
the  State  Water  Pollution  Control  Agency and  the 
United  State  Department of the  Interior  for  all 
interstate  waters  and  the  State  Water  Pollution 
Control  Agency  for  intrastate  waters. 
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