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FOREWORD 

The fol lowing r e p o r t  is a water  q u a l i t y  a n a l y s i s  of  t h e  Assabet River. 
The r epor t  i s  p a r t  of a s e r i e s  of  r e p o r t s  prepared by t h e  Massachusetts 
Div is ion  of Water P o l l u t i o n  Cont ro l ,  t h a t  w i l l  culminate in a bas in  p l an  
f o r  t h e  p o l l u t i o n  abatement of the  Assabet River. The a n a l y s i s  is based 
upon an i n t e n s e  i n v e s t i g a t i o n  of water  q u a l i t y  d a t a  obtained from surveys 
conducted i n  t h e  y e a r s  1965, 1969 and 1974. S p e c i f i c  reasons f o r  and t h e  
causes of t h e  water q u a l i t y  problems a r e  presented  and a comparison of the  
three surveys is inc luded  in t h i s  r epor t .  Comprehensive p l ans  f o r  t h e  im-
provement of water  q u a l i t y  will be presented  i n  a f u t u r e  r e p o r t .  

Many f a c t o r s  need t o  be i n v e s t i g a t e d  in orde r  t o  p re sen t  a complete 
p i c t u r e  of t h e  water  q u a l i t y  of t h e  Assabet River.  
h i s t o r y  of t h e  a r e a  g ives  a look a t  t h e  reasons f o r  t h e  evo lu t ion  of water  
q u a l i t y  problems. A p h y s i c a l  d e s c r i p t i o n  of t h e  r i v e r  h e l p s  f a m i l i a r i z e  
t h e  reader  w i th  t h e  Assabet River. A d e s c r i p t i o n  of t h e  d ischarges  i n t o  the  
r i v e r  shows t h e  major sources  of water  q u a l i t y  problems. A comparison of 
t h e  d i f f e r e n t  surveys w i l l  show if any improvement has  taken p lace  i n  t h e  
q u a l i t y  ot t h e  r i v e r .  

The economic and s o c i a l  

Analyses of t h e  survey samples (1965, 1969 and 1974 surveys)  were 
conducted by t h e  Massachusetts Department of Pub l i c  Heal th ,  Lawrence En-
periment S t a t i o n .  The Div is ion  of Water P o l l u t i o n  Control  expresses  i t s  
apprec ia t ion  t o  t h e  s t a f f  a t  t h e  Lawrence Experiment S t a t i o n  f o r  i t s  most 
valuable  a s s i s t a n c e .  
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HISTORIC AND ECONOMIC BACKGROUND 

Rowing our  boat aga ins t  t h e  cu r ren t ,  between wideI, 

meadows, we t u r n  a s i d e  i n t o  the  Assabeth. A more 
love ly  s t ream than t h i s ,  f o r  a mile  above i t s  
junc t ion  wi th  t h e  Concord, has never  flowed on 
e a r t h  - nowhere, indeed,  except t o  l ave  t h e  i n t e r i o r  
o f  a p o e t ' s  imagination. ' '  

Nathaniel  Hawthorne 

The o r i g i n  of p o l l u t i o n  problems on a r i v e r  goes hand i n  hand w i t h  
the  development of towns and indus t ry  along the banks of t h e  river. 
populated a reas  c r e a t e  t h e  problem of proper  d i sposa l  of human wastes.  
i n d u s t r i a l  processes use water i n  t h e i r  production c r e a t i n g  v a s t  amounts o f  
chemically laden wastewater. The idea  of people f o r  thousands of years was 
t o  d i sca rd  waste i n t o  t h e  nea res t  waterway. 
s t reams and cana ls  occurred during t h e  t i m e  of t h e  Roman Empire and occurred 
throughout h i s t o r y  i n  t h e  g rea t  c i t i e s  of Europe. Disease was rampant through 
much of t h e  h i s t o r y  of Europe. 
c e r t a i n l y  be t r aced  t o  t h e  presence of d i sease  ca r ry ing  human wastes i n  the  
waters  of  t h e  c i t i e s .  

Densely 
Many 

Disposal  of human wastes i n t o  

Cholera and typhoid epidemics can almost 

Following i s  a synopsis  of t h e  se t t lement  and development of t h e  
Assabet River bas in .  
major changes t o  the  Assabet River.  By examining t h e  h i s t o r i c  and economic 
development o f  the b a s i n ,  w e  may b e t t e r  understand t h e  reasons f o r  the pol lu-
t i o n  of t h e  r i v e r  and w e  may ge t  an i n s i g h t  i n t o  the  ways t o  aba te  and pre-
vent such po l lu t ion .  

Changes i n  t h e  l i f e s t y l e  of  t h e  i n h a b i t a n t s  brought 

Archaeologists and h i s t o r i a n s  be l i eve  t h a t  t h e  a rea  w a s  inhabi ted  as  
e a r l y  as  2000 B.C. 
t h e  region but  they were forced out  of the  a r e a  by t h e  Algonquin Indians.  I t  
i s  be l ieved  t h a t  t h e  Algonquins migrated from the  a r e a  p re sen t ly  known a s  
Ohio, b r ing ing  with them t h e i r  a g r i c u l t u r a l  t a l e n t s  f o r  t h e  c u l t i v a t i o n  of  
corn,  beans,  tobacco and pumpkins. F e r t i l e  land ,  ample supp l i e s  of water  and 
a warm c l imate  c rea t ed  i d e a l  condi t ions f o r  a g r i c u l t u r a l  development. The 
warm c l imate  may have been t h e  most s i g n i f i c a n t  resource i n  t h e i r  l i f e s t y l e .  
Around t h e  t i m e  of 1200 B . C . ,  the  c l imate  was much warmer than it  i s  today. 
Agr i cu l tu ra l  products  were t h e  dominant food source but  as the  cl imate  began 
t o  c o o l ,  t h e  i n h a b i t a n t s  turned their  t a l e n t s  toward hunt ing  and f i s h i n g  t o  
complement t h e i r  food source.  This gradual  change in l i f e s t y l e  c rea ted  t h e  
necess i ty  of t r a v e l  i n  search  of t h e i r  food. The river became an i n t r i c a t e  
p a r t  of t h e i r  lives--as a food supply and an i d e a l  mode of t r anspor t a t ion .  

The "Red Paint"  people were t h e  f i r s t  known sett lers o f  

In t h e  1500's (A.D.) a s u b t r i b e  of t h e  Algonquins c a l l e d  t h e  Nipmucks 
had v i l l a g e s  e s t ab l i shed  a l l  along the  r ive r .  In t h e  summer, they would 
t r a v e l  down t h e  Assabet t o  t h e  Musketaquid (Concord), t o  t h e  Merrimack and 
i n t o  t h e  A t l a n t i c  Ocean where they would harves t  t h e  abundant clams, l o b s t e r s  
and f i s h .  
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Through t h i s  travel, t h e  Nipmucks came i n t o  contac t  with European 
fishermen, exchanging copper and b r a s s  f o r  c lo th .  Through t h i s  inter-
change t h e  Indians contracted t h e  plague (1617) and small pox. Because 
of t h e  g rea t  number of deaths  from these  d i s e a s e s ,  i n  t h e  e a r l y  yea r s  
of t h e  s e t t l i n g  of t h e  Assabet and Concord River Basins (1635-1656), 
t h e r e  remained only a few hundred Indians.  Much of t h e i r  s k i l l  i n  ag r i -
c u l t u r e ,  hunt ing,  f i s h i n g  and t h e i r  knowledge of t h e  land d ied  with them. 

The f i r s t  i n l and  se t t lement  i n  Massachusetts was a t  Concord i n  1635. 
The l a r g e  meadows of t h e  Concord and Sudbury Rivers made f i n e  grazing land 
and provided f e r t i l e  land f o r  t h e  growing of crops.  A s  t h e  enthusiasm and 
p ioneer ing  s p i r i t  grew so d i d  o t h e r  se t t lements .  
1639, while  Marlborough ( inc luding  p resen t  a r e a  of Marlborough, Hudson, 
Westborough and Southborough) w a s  e s t ab l i shed  in 1656. 

Sudbury was founded i n  

With t h e  ha rves t ing  of crops i n  t h e  f e r t i l e  v a l l e y ,  t h e r e  grew a 
need f o r  g r i s t m i l l s .  
m i l l s .  
i n  1672 ,  i n  t h e  Town of Northborough, a sawmill was cons t ruc ted  on Cold Harbor 
Brook by John Brigham. 
Hudson. 
brandy from t h e  apples  t h a t  were (and remain) p l e n t i f u l  i n  t h e  area.  

Streams i n  t h e  bas in  provided t h e  power t o  run t h e  
Sawmills were a l s o  b u i l t  dur ing t h e  e a r l y  se t t lement .  For example, 

I n  1700, a m i l l  f o r  corn w a s  b u i l t  i n  t h e  a r e a  of 
This  a rea  was t o  be known as F e l t o n v i l l e  f o r  a d i s t i l l e r y  t h a t  made 

In t h e  e a r l y  1820's, t h e  use of t h e  Assabet River and i t s  t r i b u t a r i e s  
turned t o  producing power f o r  t h e  blossoming t e x t i l e  indus t ry .  
brought g rea t  i n d u s t r i a l  development t o  t h e  banks o f  t h e  Assabet River. For 
example, Amory Maynard and W. H. Knight b u i l t  a m i l l  t h a t  f l ou r i shed  i n  t h e  
manufacture of army b lankets .  Thei r  products  w e r e  used during the  C i v i l  War 
and t h r e e  wars t h e r e a f t e r .  

"King Cotton" 

The m i l l  owners purchased r i g h t s  t o  l a k e s ,  streams and t h e  Assabet 
River ,  cons t ruc t ing  dams s o l e l y  f o r  t h e  purpose of c r e a t i n g  power t o  opera te  
t h e i r  f a c t o r i e s .  By us ing  t h e i r  r i p a r i a n  r i g h t s  f o r  t h e  production of power, 
t h e  m i l l  owners were a b l e  t o  inc rease  t h e i r  product ion,  bu t  a l s o  a l t e r e d  the  
n a t u r a l  course of t h e  river with t h e  cons t ruc t ion  of these  dams. By 1850, 
Hudson and Maynard had become cen te r s  of  t h e  manufacture of t ex t i l e  sp ind le s  
and woolen products .  
years .  
Af t e r  World War 11, t h e  woolen m i l l  i ndus t ry  co l lapsed  i n  t h e  nor th .  I n  
search  of cheaper l abor  and t o  ga in  c lose  proximity t o  t h e  raw material, t h e  
i n d u s t r i e s  moved south  o r  overseas ,  l eav ing  deser ted  m i l l s  throughout t h i s  
a rea .  

The t e x t i l e  i n d u s t r y  f lou r i shed  f o r  more than a hundred 
I n  the e a r l y  1900's Maynard had t h e  l a r g e s t  woolen m i l l  i n  the world. 

With t h i s  " i n d u s t r i a l  revolut ion",  as many h i s t o r i a n s  c a l l  i t ,  came 
t h e  r e a l  beginnings of t h e  p o l l u t i o n  problems of t h e  Assabet River. I n d u s t r i a l  
and domestic wastes were dumped i n t o  t h e  r i v e r ,  degrading t h e  q u a l i t y  of t h e  
water. 
bu t  brought p o l l u t i o n  and neglec t  t o  t h e  r i v e r .  

This  onslaught of i ndus t ry  brought p rospe r i ty  and money t o  many people 
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Recognition of p o l l u t i o n  problems on t h e  Assabet River came ea r ly .
In 1663, t h e  people of Marlborough voted " . . . tha t  no person s h a l l  l a y  o r  
put any f l a x  o r  hemp i n t o  any pond o r  brooke wi th in  t h i s  town, where catt le 
d r ink ,  on penal ty  of paying t o  t h e  Town's use twenty s h i l l i n g s  f o r  every 
of fense ;  and whosoever ha th  now any f l a x  o r  hemp i n  any pond o r  brooke as  
a f o r e s a i d ,  s h a l l  cause t h e  same t o  be taken out  w i th in  four  and twenty hours 
a f t e r  t h e  d a t e  he reo f ,  on penal ty  of paying t h e  s a i d  sum" (21) .  Unfortunately,  
t h a t  was the l a s t  mention of p o l l u t i o n  f o r  over  200 years .  
State Board of  Health i s sued  a r epor t  of the gross  p o l l u t i o n  o f  t h e  Assabet 
River. 
t h e  co l l apse  of t h e  woolen m i l l  system. 

In 1900, t h e  

However, l i t t l e  was done and t h e  problem lessened  only because of 

A s  t h e  m i l l s  c losed  and moved opera t ions  elsewhere,  many towns i n  
Massachusetts co l lapsed  economically. Many towns, t o  da t e ,  have not  re-
covered from t h e  dese r t ion  of t h e  m i l l s  and remain economically depressed 
a reas .  Fortunately f o r  t h e  people of t h e  Assabet bas in ,  the towns w e r e  
eventua l ly  a b l e  t o  muster o t h e r  i n d u s t r i a l  and manufacturing growth. The 
a r e a  d i v e r s i f i e d  i t s  indus t ry  and continued t o  grow and genera l ly  escaped 
t h e  economic co l lapse .  

Populat ion and i n d u s t r i a l  growth continued i n t o  t h e  1970's  (see
Table 1). 
t h e  i n d u s t r i a l  p o t e n t i a l  of  t h e  area. 
t h e  b igges t  economic "shot i n  t h e  arm" f o r  t h e  Assabet bas in .  The Town of 
Maynard i s  now known as t h e  "Mini-computer c a p i t a l  of  t h e  world". Increases  
i n  popula t ion  (see Table 2) are expected a s  i n d u s t r i a l  development cont inues 
and as more people move t o  t h e  suburbs. 

Construct ion of major i n t e r s t a t e  highways g r e a t l y  s t rengthened 
The e l e c t r o n i c s  indus t ry  has been 

A s  t h e  i n d u s t r i a l  p o l l u t i o n  lessened,  t h e  human wastes of  the  inc reas ing  
populat ion became (and remains s o  now) t h e  major p o l l u t i o n  problem. The proper  
t reatment  of t h e  ever  i nc reas ing  amounts of sewage i s  t h e  key t o  t h e  f u t u r e  of 
t h e  Assabet River. 
Assabet may once aga in  be  l i k e  t h e  r i v e r  of  t h e  Nipmucks. 

With t h e  proper  use of t h e  technology a v a i l a b l e ,  t h e  
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-MUNICIPALITY 

Acton 

Berlin 

Bolton 

Boxbo rough 

Carlisle 

Concord 

Hudson 

L i t t l e t o n  

Marlborough 

Maynard 

Northborough 

Shrewsbury 

stow 

Westborough 

Westford 

TABLE 1 

POPULATION GROMTH 

ASSABFX RIVER BASIN 

1950 

3,510 

1,349 

-

** 
439 

876 

8,600 

8,211 

2,349 

15,756 

6,978 

3,122 

10 ,591 

1,700 

7,378 

4,262 

POPULATION 

1960-
7,238 

1,742 

** 
744 

1,488 

12,500 

9,666 

5,109 

18,819 

7,695 

6,687 

16,622 

2,573 

9,599 

6 ,261 

1970 

4,770 

2,099 

1,886 

1 ,451  

2,871 

16,100 

16,084 

6,380 

27,936 

9,710 

9,218 

19,196 

3,984 

12,594 

10,368 

-

* Source: Commonwealth of Massachusetts, Department of Commerce and 
Development - City & Town Monographs 

** Data not avai lable  
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MUNICIPALITY 

Acton 

Berlin 

Bo 1ton 

Boxborough 

Car l i s l e  

Concord 

Hudson 

L i t  t l e t  on 

Marl borou gh 

Maynard 

Northbo rough 

Shrewsbury 

stow 

Wes tborough 

Westford 

TABLE 2 

FUTURE POPULATION PROJECTIONS 

ASSABET RIVER BASIN 

POPULATION 

1970 

14,770 

2,099 

1,886 

1 , 4 5 1  

2 ,871  

16,100 

16,084 

6,400 

27,936 

9,710 

9,218 

19,196 

3,984 

12 ,594  

10,368 

1990 

26,500 

5,400 

3,324 

5,300 

11,500 

24,200 

23,600 

11,100 

35,300 

11,400 

14,600 

26,550 

6,600 

17,900 

-

34,100 

2000 

32,800 

8,200 

** 
8,200 

14,900 

29,400 

26,500 

14,000 

38,700 

12,000 

18 ,600  

** 
8,300 

20,800 

** 

* Source: Metropolitan D i s t r i c t  Commission 
: Corps.-Commonwealth Study 
: Central Massachusetts Regional Planning Commission 

** Data noc avai lable  

2020 

43,000 

13,400 

3,458 

13,300 

20,400 

39,400 

30,300 

20,300 

43,600 

12,900 

26,300 

31,950 

12,000 

26,300 

35,800 

-
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BASIN DESCRIPTION 

In  t h e  study of water qua l i t y ,  examination of the  river bas in  hy-
d rau l i c s  is necessary. The phys ica l  c h a r a c t e r i s t i c s  of a river (e.g. flow, 
ve loc i ty ;  dams) play a major ro le  i n  t h e  chemical and b io log ica l  "ac t iv i ty"  
t h a t  ocCurs i n  the  river. @ I nthe  Assabet River the changing physical  charac-
teristics a r e  a cri&icalfactor .  The reoccurring presence of  dams and slow 
moving, swampy impoundmenee is a v i t a l  f a c t o r  i n  determining the  water q u a l i t y  
of the  Assabet River. Figure 1 is a map of the  Assabet River Basin showing 
towns included i n  t h e  bas in  and t r i b u t a r i e s .  Figure 2 shows the  Assabet R i v e r ,  
p r o f i l e ;  changes i n  e leva t ion ,  r i v e r  miles, loca t ion  of dams and of sewage 
treatment p lan t  discharges. 
from t h e  confluence with the  Sudbury River i s  shown i n  parentheses (m.p.1.
The quant i ty  of f l o w  during the surveys (1965, 1969, 1974) w i l l  be s h a m  i n  
a later section. 

In t h e  following descr ip t ion ,  t h e  mile po in t  

The Assabet River has i t s  beginning a t  the o u t l e t  of the  recent ly  
completed George E. Nichols Multiple-Purpose Dam i n  t h e  southwest s ec t ion  
of t h e  Town of Westborough. The dam was constructed f o r  t h e  purpose of 
" f i sh  and w i l d l i f e  development and flood prevention" by the  Massachusetts 
Water Resources Commission. The dam c rea t e s  a small  impoundment of about 
0.6 sq .  mi.  which c o l l e c t s  wates drainage from an area of about 7 sq. mi., 
much of which  is from surrounding swamplands. The dam p ro jec t  w i l l  hope-
f u l l y  be able t o  s t o r e  water during t h e  "rainy" season and release water 
i n t o  the  r i v e r  during "low flow" periods of the summer. The increase i n  
flow is  supposed t o  se rve  a dda l  purpose--imprave f i s h i n g  and a i d  i n  
po l lu t ion  abatement ( i . e .  flow augmentation). However, t o  date, the 
p ro jec t  has not  been a success. 
from the  f loo r  of t h e  impoundment, supply l a rge  amounts of organic decay 
material ( d e t r i t u s ) ,  r e s u l t i n g  in i n f e r i o r  qua l i t y  water. Also, proper 
regulat ion of the  amount of water released is absent. During the  summer, 
extremely low water levels have l e f t  small pools of water s c a t t e r e d  about 
the  impoundment--filled with dead f i s h .  With proper operat ion,  the pro-
j e c t  could become a f i n e  r ec rea t ion  a rea  and'an a id  i n  flow augmentation. 

Trees and roots ,  no t  s u f f i c i e n t l y  c leared 

Water released from t h i s  iupoun&nt forms the  beginnings of the  
Assabet River. Af te r  a shor t  fast-flowing s t r e t c h ,  the  river begins its 
c h a r a c t e r i s t i c  s luggish flow. 
the  f i r s t  of six municipal sewage discharges on the  Assabat--the Town of 
Westborough Sewage Treatment P lan t  (30.2). Shortly downstream, t h e  river 
i s  greeted by another sewage treatment p l an t  discharge from the  Town of 
Shrewsbury. The r i v e r  meanders i t s  way through swamplike lands,  flowing 
through a picturesque golf course ( t o  t h e  dismay of many hackers) re join-
i n g  c i v i l i z a t i o n  at a dam very near Northborough Center ( 2 6 . 5 ) .  Here, a 
r e l a t i v e l y  s t eep  gradient  causes the  river t o  acce le ra t e  through a smal l  
i n d u s t r i a l  complex. Then. taking a ninety degree t u r n ,  the  Assabet e n t e r s  
the  "headwater pool" of the  Allen Road dam impoundment ( 2 5 . 4 ) .  
t h i s  dam t h e  r i v e r  rapidly curves its way through pasture  lands.  
po in t ,  t h e  bas i c  pa t t e rn  of the  r i v e r  i s  repeated--the Marlborough West 

Hocomonco Stream j o i n s  t h e  r iver  just above 

B e l o w  
A t  t h i s  
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Sewage Treatment P lan t  discharge (24.1) coincides  wi th  t h e  slowing of t h e  
r i v e r  flow. The r i v e r  flows through swamplands u n t i l  t h e  dam at  Route 85 
i n  Hudson Center (18.2). Through Hudson Center t h e  flow i s  c o n s t r i c t e d  by 
i n d u s t r i a l  development on both banks. 
p a t t e r n  is again repeated--the Hudson Sewage Treatment P lan t  (16.0) discharges 
i n t o  t h e  Assabet j u s t  above t h e  swampland impoundment c rea ted  by t h e  Gleason-
d a l e  dam ( 1 4 . 4 ) .  Following a s h o r t  rap id  s e c t i o n ,  the  river flows i n  i t s  
c h a r a c t e r i s t i c  slow meandering s t y l e  f o r  4.5 miles through t h e  Town of Stow. 
Throughout t h i s  impoundment, as i n  t h e  o the r s  a long t h e  r i v e r ,  l a r g e  amounts 
of aqua t i c  vege ta t ion  are present .  

Passing out  of Hudson cen te r  t h e  

Flowing over the American Woolen Dam (9.0) and i n t o  the Town of 
Maynard, t h e  river's gradien t  sharply inc reases  and t h e  flow is channeled 
through t h e  cen te r  of Maynard. The Assabet,  f o r  t h e  four th  t i m e ,  r epea t s  
i t s  pattern--flowing i n t o  the  Powder M i l l  impoundment and r ece iv ing  t h e  
discharge from t h e  Maynard Sewage Treatment P lan t  (6.3). From the  Powder 
M i l l  dam t o  t h e  confluence with t h e  Sudbury River ,  t h e  r i v e r ' s  g rad ien t  i s  
r e l a t i v e l y  uniform. The Assabet flows through West Concord (through t h e  
washed-out Damondale dam) r ece iv ing  i t s  f i n a l  discharge from t h e  Massachu-
set ts  Correc t iona l  I n s t i t u t i o n  at  West Concord ( 2 . 4 ) .  The r i v e r  slowly
reaches t h e  Sudbury River  j u s t  no r th  o t  t h e  cen te r  of h i s t o r i c  Concord. 
The confluence of t h e  Assabet and Sudbury rivers produces one main stream--
t h e  Concord River. 
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LOCATION 

George H. Nichols ,  
Wescborough 

Rouce 20, 
Norchborough 

Allen Road,
Northborough 

Route 85, 
Hudson 

Route 6 2 ,  
Gleasondale 

Routes 62 6 1 1 7 ,  
Maynard 

High  S t r e e t ,  
Acton 

TABLE 3 

DAM LOCATIONS 

ASSABET RIVER 

MILE POINT HEIGHT (ft. ) USES.I_ 

31.8 10 Wi ld l i f e  h a b i t a t  
Flood prevent ion 
Recreation 

26.5 7 

2 5 . 4  10 Wild l i fe  h a b i t a t  

1 8 . 2  1 2  Wi ld l i f e  h a b i t a t  

1 4 . 4  8 W i l d l i f e  h a b i t a t  

9 .0  5 Wild l i f e  h a b i t a t  

6 . 5  11 
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PRESENT WATER USE 

On Apr i l  2 4 ,  1967, at  a pub l i c  hear ing  i n  Lowell, the  Division of 
Water Po l lu t ion  Control proposed water  use c l a s s i f i c a t i o n  f o r  the  Assabet 
River. The river w a s  given a B c l a s s i f i c a t i o n  f o r  i t s  e n t i r e t y ,  except
f o r  po r t ions  below t h e  Westborough and t h e  Hudson sewage Treatment dis-
charges which were given a C c l a s s i f i c a t i o n  (Fig. 4 ) .  
c l a s s i f i c a t i o n s  are def ined  as follows: 

The water use  

Class A: Waters designated f o r  use as  sources  of pub l i c  
water supp l i e s .  

Class  B: Waters s u i t a b l e  f o r  ba th ing ,  f i s h i n g ,  and acceptable  
f o r  pub l i c  water  supply wi th  t reatment  and d i s i n f e c t i o n .  

Class  C: Waters s u i t a b l e  f o r  boa t ing  but  no t  swimming, s u i t a b l e  
h a b i t a t  f o r  w i l d l i f e  and f i s h  indigenous t o  t h e  region 
and f o r  c e r t a i n  i n d u s t r i a l  and a g r i c u l t u r a l  uses.  

Certain criteria of water q u a l i t y  must be  m e t  f o r  each c l a s s i f i c a -
t i o n .  I f  t h e  minimum of t h e  c r i t e r i a  i s  not  met f o r  a t  least a C classi-
f i c a t i o n ,  then t h e  water i s  c l a s s i f i e d  U. In t h e  water  q u a l i t y  a n a l y s i s  
s e c t i o n  of t h i s  r e p o r t ,  i t  w i l l  b e  shown t h a t  the  en t i r e  Assabet River 
s t i l l  does n o t  m e e t  the c l a s s i f i c a t i o n s  set i n  1967. 

The present  water  q u a l i t y  l i m i t s  t h e  r e c r e a t i o n a l  uses of the  river. 
The Massachusetts Divis ion of F i she r i e s  and Game has c u r t a i l e d  i t s  t r o u t  
s tocking  program because of t h e  q u a l i t y  of the  Assabet. 
borough, Ber l in  and Stow a r e  stocked only in preseason w i t h  between 5,000-
7,000 brown, brook and rainbow t r o u t .  
water temperatures (over 700F) do not  a l low f o r  t h e  carry-over (year t o  
yea r )  of t h e  f i s h  populat ions.  Hunting f o r  n a t i v e  pheasant and duck is 
found i n  s e v e r a l  areas of t h e  bas in .  

Areas i n  West-

Low disso lved  oxygen l e v e l s  and high 

The river i s  n o t  s u i t a b l e  f o r  swimming because of col i form b a c t e r i a  
levels. 
t h e  r i v e r .  
impoundments. 

Canoeing is l i m i t e d  because of t h e  presence of s e v e r a l  dams on 
During t h e  w i n t e r  f r eeze ,  s k a t i n g  i s  a v a i l a b l e  i n  t h e  several 

The river is no longer  used f o r  hydro-power. The dams o r i g i n a l l y  
c rea t ed  t o  provide t h i s  power c r e a t e  unique aqua t i c  environments t h a t  
s u s t a i n  a c e r t a i n  b i o l o g i c a l  populat ion.  
b e n e f i c i a l  t o  t h e  water  q u a l i t y  of t h e  Assabet River ,  but  w i l l  change t h e  
h a b i t a t  of t h e  l o c a l  w i l d l i f e  populat ions.  
water supply source.  Table 5 shows t h e  sources  of po tab le  water  supp l i e s  
f o r  t h e  towns i n  t h e  bas in .  
because of i t s  low flow i n  t h e  summer and because of  t h e  presence of s e v e r a l  
sewage t reatment  p l an t  e f f l u e n t s .  

The removal of  t h e  dams may be 

The river i s  not  used a s  a 

The Assabet i s  not  seen as  a f u t u r e  water  supply 
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SEGMENT 

TABLE 4 

RIVER CLASSIFICATION 

ASSABET RIVER BASIN 

Headwaters t o  t h e  
Westborough STP 

Westborough STP t o  Brigham St. Bridge 
Northborough 

Brigham S t r e e t  Bridge, 
Northborough to R t e .  85 Dam, 
Hudson 

R t e .  85 Dam, Hudson t o  
Fort  Meadow Brook, Hudson 

Fort  Meadow Brook, Hudson 
t o  Concord River 

WATER QUALITY CLASS 
PRESENT CONDITION CLASSIFICATION 

C B 

U C 

U B 

U C 

U B 
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MUNICIPALITY 

Acton 

Berlin 

Bolton 

Boxborough 

C a r l i s l e  

Concord 

Hudson 

L i t  t l e t o n  

Ma r l b  or o  ugh 

Maynard 

Northborough 

Shrewsbury 

stow 

Westborough 

West ford  

TABLE 5 

MUNICIPAL WATER SUPPLIES 

ASSABET RIVER BASIN 

SOURCE 

Groundwater1 

No Pub l i c  Supply2 

No Publ ic  Supply 

No Publ ic  Supply 

No Pub l i c  Supply 

Nagog Pond; groundwater 

Gates Pond; groundwater 

Groundwater 

Milham Brook Reservoir ;  
Lake Williams; 
Metropol i tan D i s t r i c t  Commission 

White Pond 

Groundwater; 
Metropolitan D i s t r i c t  Commission 

Groundwater 

Groundwater 

Sandra Pond; groundwater 

Groundwater 

1 - Town operated w e l l s  
2 - P r i v a t e l y  owned w e l l s  
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WASTE DISCHARGES 

The major discharges on the  Assabet River are f i v e  municipal sewage 
t reatment  p l a n t s  and a treatment p l an t  t h a t  s e rves  t h e  Massachusetts 
Correc t iona l  I n s t i t u t e  at  Concord. The l o c a t i o n s  of t h e  t reatment  p l a n t s  
a r e  found on Figure 5 .  
veyed these  treatment p l a n t s  over  the p a s t  few years .  
these  discharges are foynd i n  Table 6. 
t h e  var ious  chemical parameters.)  
of t h e s e  t reatment  p l a n t s  and t h e  problems they c r e a t e  i n  t h e  Assabet 
River. 

The Div is ion  of Water P o l l u t i o n  Control has  sur -
The analyses  of 

(See page 27 f o r  a desc r ip t ion  of 
The fol lowing s e c t i o n  i s  a desc r ip t ion  

WESTBOROUGH 

The Westborough Sewage Treatment P lan t  is t h e  most upstream discharge 
on t h e  Assabet River, very near  t h e  headwaters. The present  f a c i l i t y  em-
ploys t h e  extended a e r a t i o n  process  wi th  seasonal  use of  sand f i l t e r  beds 
and d i s i n f e c t i o n  by ch lo r ina t ion .  
1971. The previous f a c i l i t y  cons is ted  of a s e t t l i n g  tank and sand f i l t e r  
beds. Present  flow of  t h e  p l a n t  is about 0.9 MGD (mi l l ion  gal lons/day) .  
Due t o  ex tens ive  i n f i l t r a t i o n ,  t h e  flow during a "wet" per iod  i s  about 
1.6 MGD. In 1965, during sampling of  t h e  o l d  f a c i l i t y  t h e  f low w a s  0.6 MGD. 
In t h e  o l d  p l an t  high BOD (Biochemical Oxygen Demand) and extremely high 
n u t r i e n t s  (ammonia and phosphorus) were c h a r a c t e r i s t i c  of t h e  e f f l u e n t .  
With a proper  balance of t h e  sensit ive b a c f e r i a  present  i n  an extended 
a e r a t i o n  f a c i l i t y ,  n i t r i f i c a t i o n  may occas iona l ly  occur i n  th i s  process;
thereby reducing t h e  ammonia and BOD of the e f f l u e n t .  
i n g  t h e  March, 1973 sampling, b u t  i t  is not  t h e  genera l  r u l e  f o r  secondary 
t reatment .  
BOD of t h e  e f f luen t .  
high l e v e l  of ammonia and phosphorus i n  t h e  e f f l u e n t  and t h e  r e s u l t a n t  oxy-
gen dep le t ion  caused by n i t r i f i c a t i o n  in the stream. 
r e s u l t s  of sampling t h i s  discharge i n  March, 1973 and September, 1974. 
Samples were taken before  t h e  e f f l u e n t  was discharged t o  t h e  sand f i l t e r  
beds. The ana lys i s  i n d i c a t e s  t h a t  n i t r i f i c a t i o n  occurred i n  t h e  p l an t  
i n  1973, bu t  no t  i n  1974. 

The p l a n t  went i n t o  use i n  February, 

This occurred dur-

Proper opera t ion  of sand f i l t e r  beds w i l l  g r e a t l y  reduce t h e  
The problem inherent  in t h e  present  f a c i l i t y  is a 

Table 6 shows the 

SHREWSBURY 

Shor t ly  downstream from t h e  Westborough e f f l u e n t ,  t h e  Shrewsbury 
Sewage Treatment P lan t  discharge e n t e r s  t h e  Assabet River. The c lose  
proximity o f  t h e  two discharges mul t ip l e s  t h e  water  q u a l i t y  problems. 

The Shrewsbury p l an t  began opera t ion  i n  1963 and has  t h e  same system 

The p l an t  i s  a 
O f  t reatment  a t  t h e  present  time. 
inc rease  i n  flow are t h e  only major changes i n  t h e  p l a n t .  
secondary t reatment  f a c i l i t y  with primary s e t t l i n g ,  t r i c k l i n g  f i l t e r ,  
secondary s e t t l i n g  and seasonal  ch lo r ina t ion .  
bu t  t h e  e f f l u e n t  i s  extremely high i n  n u t r i e n t s  (see Table 6) .  
f i c a t i o n  occurs i n  a t r i c k l i n g  f i l t e r  process.  The present  flow averages 
1.3 MGD whi le  t h e  flow i n  1969 w a s  about 1.1 MGD. 

A r ecen t ly  cons t ruc ted  g r i t  chamber and 

The BOD removal i s  good 
Some n i t r i -

MARLBOROUGH WEST 

About 5 . 4  miles downstream from t h e  two previous ly  mentioned p l a n t s ,  
t h e  Marlborough West Sewage Treatment P lan t  discharges about 1.3 MGD i n t o  
t h e  Assabet River. 
i n g  at  about one-third of i t s  hydrau l i c  design capac i ty .  
s ludge  process  i s  used f o r  t reatment .  

In opera t ion  s i n c e  1971, t h e  p l a n t  i s  p resen t ly  operat-

The small amount of sewage p resen t ly  
The a c t i v a t e d  

2 1  
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TABLE 6 

WASTEWATER DISCHARGE ANALYSIS 

ASSABET RIVER BASIN 

DATE 
SOURCE SAMPLED 

Westborough STP 3 /21 -22 /73  
9117-18/74 

9117-18174 

9 1  17- 18174 

Shrewsbury STP 9 / 2 5 - 2 6 / 6 8  

Marl boro  ugh 
West STP 

Hudson STP 2119-20169 

Maynard STP 1130-3 1 / 6 9  

Concord M C I  6 / 1 7 / 7 0  

FLOW 

0.8 
0.9 

-1 .09  
1.25 

1.35 

-
1 

1.0 

0.8 

0 . 1  

BOD-5 TOTAL P-
5 .158. 

99. 9.5 

2 

19.  13. 
27. 8.5 

2.7 3.0 

28. 10. 

7 8 .  18. 

72.  7.0 

NH-3 

0.42 
7.0 

5.5 
12.0 

0.2 

23.8 

20.5 

3.0 

NO-3 

8.6 

0.5 

9.5 
2.8 

2.3 

0.7 

-

-

1. 
2 .  A l l  r e s u l t s  given i n  m g / l  (milligrams per l i t e r )  

A l l  flow is given i n  MGD (million gallons per day) 
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being t r e a t e d  has  a long de ten t ion  t i m e  i n  the  p l a n t ,  which allows 
n i t r i f i c a t i o n  t o  occur. Phenomenal BOD removal was seen during t h e  
1974 sampling; a l s o ,  t h e r e  was over 90% removal of ammonia (see Table  6 ) .  
High l e v e l s  o f  phosphorus were present  i n  t h e  e f f l u e n t .  I n  f u t u r e  yea r s  
when the  p l a n t  is opera t ing  a t  hydraul ic  capac i ty ,  n i t r i f i c a t i o n  w i l l  
not r ead i ly  occur i n  t h e  p l a n t  and the  BOD of the e f f l u e n t  w i l l  probably 
be h igher .  

HUDSON--
A t  r i v e r  mi le  poin t  16.0,  t h e  Hudson Sewage Treatment P lan t  e n t e r s  the  
r i v e r  wi th  a present  average flow of 1.3 MGD. In  1969, the  average f l o w  
was about 1.0 MGD. The p l a n t  has  a system o f  primary s e t t l i n g ,  t r i c k l i n g  
f i l t e rs ,  secondary s e t t l i n g  and seasonal  ch lo r ina t ion .  The e f f l u e n t  from 
t h e  p l an t  i s  extremely h igh  i n  n u t r i e n t s  (see Table 6).
q u a l i t y  a n a l y s i s  s e c t i o n  of t h i s  reporc,  t h e  e f f e c t  of n u t r i e n t s  from the 
treatment p l a n t s  w i l l  be  explored. 

In t h e  water  

MAYNARD 

The Maynard Sewage Treatment P lan t  (mile poin t  6.8) i s  p resen t ly  
being upgraded t o  a process  of a c t i v a t e d  s ludge t reatment .  The o l d  
p l a n t  ( i n  opera t ion  during the  1965, 1969 and 1974 surveys) cons is ted  
of  primary s e t t l i n g ,  t r i c k l i n g  f i l t e r  and secondary s e t t l i n g .  The new 
p lan t  w i l l  s t i l l  have an e f f l u e n t  high i n  n u t r i e n t s  which w i l l  cause 
problems i n  t h e  Powder Millpond 
p resen t  flow is about 0.8 MGD. 

( t he  p lace  of i t s  discharge) .  The 

CONCORD M C I  

The Concord Correc t iona l  I n s t i t u t i o n  (mile po in t  2.4) has a treat-
ment process cons i s t ing  of s e t t l i n g  tanks and sand beds. The f a c i l i t y  has 
a small flow of  about 0.12 MGD; t h e r e f o r e ,  t h e  e f f l u e n t  has only a s l i g h t  
e f f e c t  on t h e  r i v e r .  P lans  have been made t o  upgrade t h e  present  f a c i l i t y  
t o  employ the  extended a e r a t i o n  process  with e f f l u e n t  po l i sh ing  through 
the  use o f  high r a t e  f i l t e r s .  

I n  low flow pe r iods ,  t h e  Assabet River has  l i t t l e  a s s i m i l a t i v e  
capac i ty  t o  handle t h e  l a r g e  volume of t reatment  p l a n t  e f f l u e n t .  
l a r g e  amount of n u t r i e n t s  discharged i s  the  main cause of  t h e  degrada-
t i o n  of water q u a l i t y  i n  t h e  r i v e r .  
many slow moving impoundments, provides  t h e  condi t ions  f o r  n u t r i e n t s  
t o  degrade t h e  water  q u a l i t y .  Algae p r o l i f e r a t i o n  i s  present  during 
t h e  summer months, producing d isso lved  oxygen d iu rna l  v a r i a t i o n  and 
inc reas ing  t h e  biochemical oxygen demand. I n  o r d e r  f o r  t h e  Assabet 
River t o  approach i t s  water q u a l i t y  c l a s s i f i c a t i o n ,  t h e  n u t r i e n t s  must 
be removed t o  t h e  h ighes t  degree poss ib le .  

The 

The r i v e r ' s  g rad ien t ,  with its 
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NON-POINT SOURCES 

P o l l u t i o n a t  sources  can be  found i n  the  Assabet River Basin which 
are not  t h e  r e s u l t  of  a d i r e c t  discharge ( i . e .  a piped e f f l u e n t ) .  These 
sources  a r e  designated "non-point" and a r e  o f t e n  d i f f i c u l t  t o  assess as  
t o  t h e i r  exact impact upon water  q u a l i t y .  
be charac te r ized  a s  a s u b u r b a n  area.  The r i v e r  flows through many towns 
and rece ives  "urban runoff" which dra ins  t h e  s t r e e t s  of t h e  towns and 
carries salts ,  sand, n u t r i e n t s  and col i form b a c t e r i a  i n t o  t h e  stream. 
Sep t i c  tanks i n  unsewered a r e a s  presents  a problem when t h e  dens i ty  of 
homes i s  g r e a t e r  than the n a t u r a l  under-ground drainage can handle.  

Other non-point sources  are farmlands where animal wastes and f e r t i l i z e r s  
wash i n t o  t h e  streams during rainstorms.  The runoff c a r r i e s  n u t r i e n t s  
and col i form b a c t e r i a  i n t o  t h e  river and may cause a water q u a l i t y  problem. 
Dumps loca ted  near  a stream may con t r ibu te  p o l l u t a n t s .  
l oca t ed  along much of t h e  Assabet River con t r ibu te  n a t u r a l  sources  of 
materials which can cause water q u a l i t y  problems. 

The Assabet River Basin can 

Swamps which a r e  

It i s  necessary t o  have a d i r e c t  con t ro l  (o r  t o t a l  e l imina t ion)  of 
t h e  d i r e c t  sources  of p o l l u t i o n  before  t h e  "non-point" sources  can be 
properly i d e n t i f i e d  and t h e  proper measures taken t o  e l imina te  o r  c o n t r o l  
t hese  sources.  The impact of the  "non-point" sources  w i l l  b e  i n t e n s i v e l y  
examined i n  t h e  SUASCO River Basin,  Pa r t  D. R e f e r r a l  t o  t h a t  r epor t  i s  
urged i f  f u r t h e r  information on %on-point" sources  i s  des i red .  
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RESULTS OF WATER QUALITY SURVEYS 

SURVEY PROCEDURES 

The p resen t  program of water q u a l i t y  surveys on Massachusetts waters 
had i t s  o r i g i n  wi th  t h e  Department of Publ ic  Heal th ,  Divis ion of Sani ta ry  
Engineering i n  t h e  e a r l y  1 9 6 0 ' s .  That Div is ion ,  which a t  t h e  t i m e  had t h e  
r e s p o n s i b i l i t y  f o r  water p o l l u t i o n  con t ro l  i n  t h e  Commonwealth, began t h e  
p r a c t i c e  of  i n t e n s i v e  sampling of a p a r t i c u l a r  waterbody over  a one o r  two 
week per iod.  
twenty-four hour per iods  during a week. Surveys are conducted during the 
summer and e a r l y  f a l l  i n  o rde r  t o  observe condi t ions of low flow when pollu-
t i o n  e f f e c t s  a r e  most pronounced. Usually,  t h e  survey is performed once 
e a r l y  i n  the summer, then repeated a month o r  more later. T h i s  enables  
da t a  from t h e  f i r s t  survey t o  be  analyzed i n  order  t o  determine if addi-
t i o n a l  sampling s t a t i o n s  a r e  required.  I n  a d d i t i o n ,  i t  assures  t h a t  a l l  
samples on a p a r t i c u l a r  waterbody w i l l  no t  be  c o l l e c t e d  when an indus t ry  
which d ischarges  wastes  i s  on i t s  summer shut-down. 

Under t h i s  method, samples a r e  co l l ec t ed  every s i x  hours  over 

Sampling l o c a t i o n s  a r e  chosen i n  order  t o  a s s e s s  t h e  e f f e c t s  of 
n a t u r a l  and man-made f a c t o r s  on water q u a l i t y .  
samples a r e  usaa l ly  taken above and below each major waste discharge.  
Addit ional  samples are taken t o  assess t h e  e f f e c t s  of t r i b u t a r y  streams, 
dams and t h e i r  impoundments, swamps and r ap ids  s e c t i o n s .  Dissolved oxy-
gen samples a r e  co l l ec t ed  and f i x e d  i n  t h e  f i e l d .  Other samples are 
c o l l e c t e d  f o r  chemical and b a c t e r i a l  ana lys i s .  The chemical samples 
co l l ec t ed  each day a t  each s t a t i o n  a r e  combined t o  produce one 24-hour 
composite sample. 
Department of Publ ic  Heal th ' s  Lawrence Experiment S ta t ion .  Analy t ica l  
methods fol low t h e  procedures s e t  f o r t h  i n  t h e  cu r ren t  e d i t i o n  of "Stan-
dard Methods f o r  t h e  Examination of Water and Wastewater" by t h e  American 
Pub l i c  Health Associat ion.  

I n  t h e  case of a r i v e r ,  

Chemical and b a c t e r i a l  analyses  a r e  performed a t  t h e  

The o r i g i n a l  purpose of  t h e  sampling program w a s  t o  examine and 
assess t h e  q u a l i t y  of Massachusetts waters .  Chemical analyses  included 
pH, a l k a l i n i t y ,  5 day Biochemical Oxygen Oemand (BOD) and suspended s o l i d s .  
Bacterial samples were c o l l e c t e d  f o r  co l i form ana lys i s .  
examinations and sediment analyses  were a l s o  performed. I n  some ins t ances ,  
samples were t e s t e d  f o r  c e r t a i n  metals. I n  later y e a r s ,  o t h e r  tests w e r e  
added, such as  phosphates,  the n i t rogen  s e r i e s  and 2 ,  5 and 7 day BOD'S. 

Microscopic 

I n  1967,  t h e  Massachusetts Div is ion  of  Water P o l l u t i o n  Control  was 
e s t ab l i shed  by an a c t  of t h e  l e g i s l a t u r e .  
t h e  new d i v i s i o n  was " to  examine p e r i o d i c a l l y  t h e  water q u a l i t y  of t h e  
var ious  c o a s t a l  waters and rivers, streams, l a k e s ,  and ponds of  t h e  
Commonwealth and publ i sh  t h e  f ind ings .  " This  formalized t h e  survey 
program which became a func t ion  of t h e  Div is ion ' s  Water Qual i ty  Section. 
That s e c t i o n  has  continued t h e  survey program each year  s i n c e  and publ ished 
t h e  r e s u l t s  of a l l  surveys on Massachusetts rivers back t o  1964. 

Among t h e  r e s p o n s i b i l i t i e s  of 
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Under a Divis ion Research and Demonstration P ro jec t ,  work was begun 
on a computer model f o r  r iver  a n a l y s i s  i n  1969. P r i o r  t o  t h i s ,  some s t ream 
ana lys i s  had been performed on survey r e s u l t s ,  bu t  t h e  complexity of t h e  
ca l cu la t ions  involved had l i m i t e d  i t s  use by an engineer  with a s l i d e  r u l e .  
The use  of the computer model allows t h a t  same engineer  t o  eva lua te  a l l  t h e  
f a c t o r s  i n f luenc ing  water  q u a l i t y ,  e s t a b l i s h  n a t u r a l  stream c h a r a c t e r i s t i c s ,  
and p red ic t  t h e  e f f e c t s  of f u t u r e  waste loads  and treatment schemes. 

The model r equ i r e s  a d d i t i o n a l  d a t a ,  however, and the  scope of the  
survey program had t o  be expanded. 
samples. 
condi t ions.  
were required.  

Long t e r m  BOD'S were performed on t h e  

A b e t t e r  understanding of b a s i n  hydrology and river geometry 
T ime  of  t r a v e l  s t u d i e s  had t o  be performed under var ious  flow 

Basin planning requirements under t h e  Federa l  Water P o l l u t i o n  Control  
Act, Amendments of 1972 (Pl-92-500) c a l l e d  f o r  an acce le ra t ed  modeling pro-
gram by t h e  Commonwealth. In orde r  t o  c o l l e c t  a l l  t h e  necessary da t a  and 
develop models f o r  each of t h e  major drainage b a s i n s ,  t h e  Div is ion  w a s  
awarded a S t a t e  g ran t  t o  h i r e  a d d i t i o n a l  personnel.  This has enabled t h e  
Water Qual i ty  Sec t ion  t o  conduct e leven major r i v e r  surveys i n  t h e  summer 
of 1973, as w e l l  a s  most of t h e  a d d i t i o n a l  s t u d i e s  needed t o  complete a l l  
r i v e r  b a s i n  p lans  dur ing  1974. 

I n  order  t o  understand t h e  da t a  obtained from water  q u a l i t y  surveys,  
some background knowledge of stream a n a l y s i s  i s  required.  
emphasis i n  stream surveys and subsequent computer a n a l y s i s  is on study-
i n g  t h e  d isso lved  oxygen (DO). 
oxygen i n  water  which i s  a v a i l a b l e  t o  aqua t i c  l i f e .  
numerous f a c t o r s  inc luding  phys ica l  c h a r a c t e r i s t i c s  of t h e  stream (ve loc i ty ,  
width,  and dep th ) ,  decomposition of wastes ,  temperature and aqua t i c  
organisms. The study of t h e  DO i n  a s t ream, t h e r e f o r e ,  involves  a com-
prehensive a n a l y s i s  of s e v e r a l  parameters.  Samples from stream surveys 
are analyzed f o r  t h e  following: 

The primary 

This parameter r e f e r s  t o  t h e  uncombined 
DO i s  a f f e c t e d  by 

BIOCHEMICAL OXYGEN DEMAND (BOD) i s  a measure of the amount of oxygen 
requi red  by b a c t e r i a  t o  decompose organic  matter. 
usua l ly  i n  two s tages .  
ni t rogenous substances are broken down i n  t h e  second. 
s t a g e s  may r equ i r e  t h i r t y  days o r  more. 
has become t h e  s tandard  test i n  s a n i t a r y  engineering. 
t h a t  t h e  5 day BOD inc ludes  only carbonaceous decomposition; i n  some cases ,  
however, t h i s  may n o t  b e  t h e  case.  
s e v e r a l  i n t e r v a l s ,  are necessary t o  f u l l y  de f ine  t h e  two s t ages .  

BOD i s  gradual ly  exer ted ,  
I n  t h e  f i rs t  s t a g e ,  carbonaceous matter i s  s t a b i l i z e d ;  

Through r e p e t i t i o n ,  t h e  5 day BOD 
The e x e r t i o n  of both 

It i s  usua l ly  assumed 

Long term BOD'S, w i t h  readings a t  

SUSPENDED SOLIDS a r e  t h e  p o r t i o n  of t h e  t o t a l  s o l i d s  which can b e  
removed through f i l t r a t i o n .  
i s  used t o  p r e d i c t  t h e  s e t t l i n g  of wastes.  Where wastes se t t le  ou t ,  bottom 
sludge depos i t s  accumulate. 

The behavior of suspended s o l i d s  i n  a stream 

Such depos i t s  e x e r t  high oxygen demands. 

NUTRIENTS are compounds which a c t  as f e r t i l i z e r s  f o r  aqua t i c  organisms. 
S m a l l  amounts a r e  necessary t o  t h e  eco log ica l  balance of a waterbody, bu t  
excessive amounts can upse t  the balance by causing nuisance growths of 
a lgae.  Nu t r i en t s  of  carbon, n i t rogen ,  and phosphorus a r e  predominant i n  
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water  bodies .  Carbonaceous compounds a r e  measured i n  t h e  BOD test. 
Separate  ana lyses  a r e  performed t o  measure t h e  t o t a l  phosphorus and 
forms of n i t rogen .  Nitrogen, bes ides  a c t i n g  a s  a n u t r i e n t ,  can e x e r t  
a s i g n i f i c a n t  oxygen demand. Nitrogen appears i n  waterbodies as  or-
ganic n i t rogen ,  ammonia, n i t r i t e ,  and n i t r a t e .  The conversion o f  one 
pound of ammonia t o  n i t r i t e  and, u l t i m a t e l y ,  t o  ni t ra te  r e q u i r e s  4.57 
pounds of oxygen. The progress  o f  n i t r i f i c a t i o n  i s  usua l ly  pred ic ted  
by observing disappearance of ammonia and appearance of n i t r a t e .  

COLIFORM BACTERIA are found i n  abundance i n  t h e  i n t e s t i n a l  t r a c t  
of warmblooded animals.  
presence i n d i c a t e s  t h a t  pathogenic b a c t e r i a  may a l s o  b e  present .  
t h e i r  presence can be de tec ted  by r e l a t i v e l y  simple test  procedures,  
col i form are used t o  i n d i c a t e  t h e  ex ten t  of b a c t e r i a l  po l lu t ion .  
co l i form make up about 90 pe r  cent  of t h e  t o t a l  co l i form i n  f e c a l  mat te r .  
Non-fecal col i form may o r i g i n a t e  in s o i l ,  g r a i n ,  o r  decayipg vegeta t ion .  

They are not  harmful i n  themselves,  b u t  t h e i r  
Since 

Fecal 

pJ measures t h e  hydrogen i o n  concent ra t ion  on an inve r se  logar i thmic  
s c a l e  ranging from0 t o  14 ,  pH va lues  under 7.0 i n d i c a t e  a c i d i c  so lu t ions ;  
va lues  over  7.0 indicate a l k a l i n e  so lu t ions .  Low pH va lues  o f t e n  i n d i c a t e  
p o l l u t i o n  from heavy metals which can be t o x i c  t o  aqua t i c  l i f e .  
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ASSABET RIVER BASIN SURVEYS 

S t r e a m  surveys were conducted on t h e  Assabet River i n  1965 by t h e  
Massachusetts Department of Publ ic  Health and i n  1969 and 1974 by t h e  
Massachusetts Divis ion of Water P o l l u t i o n  Control.  The 1965 survey w a s  
conducted on June 22 and 24 wi th  t e n  s t a t i o n s  on t h e  main stream, one on 
a t r i b u t a r y  and one on t h e  Concord River. 
s t a t i o n  four  times over  a 24 hour per iod f o r  t h e  two days. The samples 
were analyzed f o r  d i sso lved  oxygen, BOD, col i form b a c t e r i a ,  pH, a l k a l i n i t y ,  
suspended s o l i d s  and microscopic ana lyses  were conducted f o r  a lgae.  Un-
f o r t u n a t e l y ,  a n a l y s i s  of n u t r i e n t s  was not  performed. 

Samples were taken a t  each 

The d a t a  from these  
analyses  can b e  found i n  t h e  r e p o r t ,  SUASCO RIVER STUDY 1965, published 
by t h e  Div is ion  of Water P o l l u t i o n  Control.  

The survey of 1969 of t h e  Assabet River  w a s  conducted on August 19 and 
21 and on October 2 1  and 23. The August sampling was f o r  d i sso lved  oxygen 
only while  t h e  October samples were analyzed f o r  n u t r i e n t s  a s  w e l l  as 
those parameters mentioned above f o r  t h e  1965 survey. During t h e  1969 
survey,  15 s t a t i o n s  were loca ted  on t h e  main stem and two s t a t i o n s  were 
loca ted  on t r i b u t a r i e s .  The sampling loca t ions  a r e  shown i n  Figure 6 
and Table 7. 

In 1974, t h e  most i n t e n s i v e  survey undertaken by t h e  Divis ion on t h e  
Assabet River was conducted during t h e  weeks of June 4-8 and September 16-20. 
Nineteen s t a t i o n s  on t h e  main s t ream and f i v e  t r i b u t a r i e s  were each sampled 
nineteen t i m e s  over  a 76 hour per iod.  The sampling loca t ions  a r e  shown i n  
Figure 6 and Table 7. I n  add i t ion  t o  t h e  lab  a n a l y s i s  of t h e  stream samples, 
t h e  impoundments on t h e  r i v e r  were s tud ied  and t h e  sewage t reatment  p l a n t s  
were sampled. Also, flow measurements were taken a t  va r ious  in-stream 
Po in t s  along t h e  river and at t h e  USGS gage in mynard .  

The o v e r a l l  i n t e n s i f i e d  e f f o r t  w i l l  f a c i l i t a t e  a b e t t e r  understanding 
The d a t a  r e s u l t s  of t h e  sur-of t h e  river and i ts  water q u a l i t y  problems. 

veys can be found i n  t h e  repor t  ASSABET RIVER PART A 1974 publ ished by 
t h e  Div is ion  of Water P o l l u t i o n  Control. The a n a l y s i s  of  t h e  September, 
1974 survey w i l l  be  t h e  primary sub jec t  of t h e  upcoming sec t ion .  This  da ta  
from 1974 provides  t h e  most complete and most recent  information ava i l ab le .  
The d a t a  from 1969 and 1965 w i l l  be r e f e r r e d  t o  when a comparison i s  needed, 
o r  when a s i g n i f i c a n t  d i f f e rence  i n  t h e  water q u a l i t y  i s  observed. 
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MILES 

LOCATION OF-
SAMPL0NG SUATUONS 

FIGURE 6 
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STATION 
NUMBER 

*AS 01 

AS 02 

AS 03T** 

AS 04 

AS 05 

*AS 06 

AS 07 

*AS 07T 

AS 08 

AS 09 

*AS 10 

*AS 10T 

*AS 11 

AS 12 

AS 13 

AS 14 

AS 15 

AS 16T 

AS 17  

AS 18 

TABLE 7 

LOCATION OF SAMPLING STATIONS 

1969 & 1974 SURVEYS 

ASSABET RIVER BASIN 

LOCATION 

A t  the water i n t a k e ,  George H, Nichols Dam, 
Westborough 

Bridge on Maynard S t r e e t ,  Wesrborough 

Out le t  of Hocomonco Pond, O t i s  S t . ,  Westborough 

Bridge on Route 9, Westborough 

Bridge on Route 135, Westborough and 
Northborough Line 

Bridge on School Street, Northborough 

Above dam, Route 20, Northborough 

Out l e t  of Cold Harbor Brook, 
Hudson S t r e e t ,  Northborough 

Above dam, Allen Road, Northborough 

Bridge on Boundary S t r e e t ,  Northborough and 
Marlborough Line 

Bridge on Robin H i l l  Road, Marlborough 

North Brook a t  Bridge Road, Be r l in  

Bridge on Bigelow S t r e e t ,  Be r l in  

Bridge on Chapin Road, Hudson 

Above dam, Route 85, Hudson 

Bridge on Cox Street,  Hudson 

Above dam, Route 62, Gleasondale 

Out le t  of Boons Pond, Stow 

Above dam, Routes 62 & 117, Maynard 

A t  USGS gage, Routes 62 & 117, Maynard 

RIVER 
MILE 

31.8 

-

31.0 

30.5 ,O. 5 

30.1 

29.2 

28.3 

26.5 

26.2,O.l 

25.4 

24.2 

23.8 

22.7,0.3 

22.0 

19.6 

18.2 

16.2 

14.4 

12.4,0.2 

9.0 

7.7 

31 



TABLE 7 (CONTINUED) 

ST ATION 
NUMBER LOCATION 

AS 19 Above dam, High S t r e e t ,  Acton 

AS 20 Bridge on Route 62  at  Damondale, West Concord 

*AS 21T Outlet  of Warner’s Pond, Commonwealth Avenue, 
West Concord 

AS 22 O f f  t he  shore, a t  the base of Nashawtuc Hill,
Concord 

RIVER 
MILE 

6.5 

4.6 

2.8,O. 2 

-

0.4 

* - Sampled only i n  1974.
** - T denotes a t r i bu ta ry  of the  main stream of the  Assabet River. 
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ASSABET R I V E R  FLOW DATA 

I n  t h e  examination of water  q u a l i t y ,  t h e  quan t i ty  of f i o w  a t  the 
var ious  sampling po in t s  must  be compared f o r  t h e  d i f f e r e n t  surveys.  The 
United S t a t e s  Geological Survey maintain9 one gaging s t a t i o n  on t h e  main 
stem of t h e  Assabet River. The gage (No.01097000) i s  loca ted  i n  t h e  Town 
of Maynard, 150 f t .  upstream from t h e  br idge  on S t a t e  Highway 2 7 ,  7 .7  miles 
upscream from the confluence wi th  t h e  Sudbury River. 

The amount of flow v a r i e s  g r e a t l y  according t o  t h e  time of yea r  and 
t h e  amount of r a i n f a l l .  The maximum discharge  recorded a t  t h e  Maynard 
Gage (s ince  1886) was  on August 20, 1955 wi th  a d i scharge  of 4,250 c f s  
(cubic feet p e r  second). The minimum d a i l y  discharge was 0.2 c f s  on 
February 7, 1965. Unt i l  1972, t h e  average da i ly ' f low over a th i r ty-one  
year  per iod was 178 c f s .  

The flow f o r  t h e  t h r e e  per iods  considered i n  the  water  q u a l i t y  analy-
sis (June 2 2 - 2 4 ,  1965, October 21-23, 1969 and September 17-19, 1974) was 
very much t h e  same. Table 8 shows the  average flow da ta  f o r  t h e  above 
mentioned da te s .  

The almost i d e n t i c a l  flows f o r  t h e  1969 and 1974 surveys allow f o r  
t h e  d i r e c t  comparison of t h e  da ta  f o r  the two surveys.  Lab analyses  i n  
mil l igrams pe r  l i t e r  can be compared d i r e c t l y  without conversion t o  ad jus t
for d i f f e r e n t  flows. This  should be remembered i n  t h e  s e c t i o n  on water  
q u a l i r y  ana lys i s .  
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TABLE 8 

USGS GAGE AT MAYNARD 

FLOW DATA 

ASSABET RIVER BASIN 

DATE-

June 2 2 ,  1965 
June 2 3 ,  1965 
June 2 4 ,  1965 

August 19, 1969 
August 2 0 ,  1969 
August 2 1 ,  1969 

October 21, 1969 
October 22, 1969 
October 2 3 ,  1969 

June 4, 1974 
June 5 ,  1974 
June 6 ,  1974 

September 17, 1974 
September 18, 1974 
September 19, 1974 

DISCHARGE (cfs)1 

37 
36 
40 

32 
27 
25 

5 4  
56 
59 

184 
152 
128 

60 
5 3  
47 

1. cfs: cubic feet per second 
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WATER QUALITY ANALYSIS 

The fol lowing a n a l y s i s  w i l l  e s t a b l i s h  two th ings :  t h e  present  water  
q u a l i t y  of t h e  Assabet River and any d i f f e rences  i n  water  q u a l i t y  from 
1965, 1969 and 1974. Also, it w i l l  be shown i f  t h e  r i v e r  meets the  
d e s i g n a t e d  c l a s s i f i c a t i o n  (see page 18). Sect ions of t h e  r i v e r  w i l l  be  
analyzed t h a t  a r e  a f f e c t e d  by s i m i l a r  sources  (e.g. e f f e c t  of t reatment  
p l a n t  e f f l u e n t  upon downstream s t a t i o n s ) .  
t h e  impoundment a t  t h e  headwaters i n  Westborough and proceed downstream 
t o  t h e  confluence with t h e  Sudbury River.  
major changes i n  water q u a l i t y  and the reasons f o r  t h e s e  changes. Several  
graphs and c h a r t s  (Figures 7 t o  16) w i l l  accompany t h e  analyses  and should 
be r e f e r r e d  t o  when 

The a n a l y s i s  w i l l  begin at  

Emphasis w i l l  be placed on 

The cons t ruc t ion  of t h e  George A. Nichols dam c rea t ed  immediate 
Tree stumps and r o o t s ,  l e f t  a f t e r  c l e a r i n g  an a r e a  f o r  t h eproblems. 

impoundment, decay and c r e a t e  a d isso lved  oxygen demand and a probable 
source of ammonia. 
d i f f e r e n t  depths.  

S tudies  of t h e  impoundment show oxygen v a r i a t i o n  at  

DEPTH ( f t . )  

5.0 
4.0 
2.0 

su r face  

DISSOLVED OXYGEN (mg/l) 

0.0 
2.8 
6.5 
7.4 

Ammonia content  i n  t h e  middle of t h e  impoundment ( 0 . 4  mg/l) and 
at  the o u t l e t  (0.24 mg/l) can have a s i g n i f i c a n t  e f f e c t  on t h e  down-
stream water q u a l i t y .  The presence of a lgae  and a s u b s t a n t i a l  d iu rna l  
v a r i a t i o n  of d i sso lved  oxygen show t h e  occurrence of photosynthesis  a t  
t h e  o u t l e t  of the pond. Below t h e  sp i l lway, rhe  average d isso lved  oxygen con-
t e n t  w a s  6.0 mg/l, s l i g h t l y  below t h e  c l a s s  B s tandard.  
o u t l e t  of 6.6 mg/l shows t h a t  an oxygen demand w i l l  be  exer ted  downstream. 

The B O D g ' a t  t h e  

Going through a r ap id  moving s e c t i o n  t o  t h e  n e x t  sampling s t a t i o n  a t  
Maynard S t r e e t ,  Westborough, t h e  r i v e r  undergoes n i t r i f i c a t i o n .  N i t r i f i -
c a t ion  occurs when s u f f i c i e n t  amounts of ammonia and oxygen a r e  a v a i l a b l e  
and s u f f i c i e n t  n i t r i f y i n g  b a c t e r i a  (nitrosomonas and n i t r o b a c t e r s )  a r e  
present .  The b a c t e r i a  a t t a c h  themselves t o  rocks and vegeta t ion  i n  t h e  
stream and r e a c t  with t h e  chemical components. 
n i t r i f i c a t i o n  i s  given i n  t h e  fol lowing equat ion:  

The chemical r eac t ion  of 

nitrosomonas n i  t r o b a c t e r  
NH3 + 02 -3 NO2 + 0 2  + NO3 

The n i t r a t e  (NO3) l e v e l  a t  Maynard S t .  of 0.4 m g / l  and t h e  lower 
ammonia l e v e l  of 0.18 mg/l i n d i c a t e  n i t r i f i c a t i o n .  
l e v e l  i n  1974 (6 .3  mg/l) w a s  lower than 1965 (7.7 mg/l) and 1969 (7.3 mg/l). 

The d isso lved  oxygen 
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The n i t r a t e  l e v e l  of 0.4 m g / l  i n  1974 was h igher  than the  1969 l e v e l  of 
0.1 mg/l. 
t o  1974, mainly due  t o  t h e  water  coming from the upstream impoundment. 
class B c r i t e r i a  were not  met i n  t h i s  s e c t i o n  of t h e  r i v e r .  The water  i n  
t h e  impoundment may improve as less of t h e  d e t r i t u s  remains t o  decay ( e i t h e r  
by n a t u r a l  decay or by a p ro jec t  t o  c lean  out  t h e  bottom of t h e  impoundment). 

Approaching the next  s t a t i o n  a t  R t e .  9 ,  Westborough, two f a c t o r s  g r e a t l y  
a f f e c t  t h e  r i v e r .  F i r s t ,  t h e  r i v e r  v e l o c i t y  slows considerably and secondly, 
(and most s i g n i f i c a n t l y )  t h e  Westborough Sewage Treatment P lan t  e f f l u e n t  e n t e r s  
t h e  r i v e r  a few hundrecl yards  above R t e .  9. 
t h e  t reatment  p l a n t  was upgraded i n  1971. Therefore ,  t h e  b e s t  way t o  analyze 
t h i s  s e c t i o n  of t h e  r i v e r  i s  t o  compare t h e  1969 and 1974 data .  The average 
d isso lved  oxygen shows a major change, from 1.0 m g / l  i n  1969 t o  5.8 mg/l  i n  
1974. The a m o n i a  and n i t r a t e  l e v e l s  show a s i g n i f i c a n t  d i f f e rence :  

The q u a l i t y  of t h e  water  a t  t h i s  s t a t i o n  has decl ined from 1969 
The 

A s  was prev ious ly  mentioned (pg.21),  

3 E 3  

1969 5.2 mgll  0.25 
1974 0.54 0.7 

The reason f o r  t h e  d i f f e r e n c e s  i s  t h e  upgrading of t h e  Westborough 
Sewage Treatment P lan t .  I n  1969, t h e  BOD of t h e  e f f l u e n t  was g r e a t e r  with 
carbonaceous demand dominant. In 1974, t h e  oxygen demand was reduced, thus 
less of t h e  stream oxygen was being used. Also i n  1974, more aqua t i c  growth 
was p re sen t  because of t h e  presence of n i t r a t e s  ("food" f o r  aqua t i c  p l a n t s ) .  
The p l a n t s  add some oxygen to t h e  water.  In 1969, t h e  r i v e r  w a s  a c t i n g  
l i k e  t h e  present  secondary t reatment  p l an t  which r e a l l y  j u s t  confines  t h e  
a r e a  where t h e  r eac t ions  take  p lace .  Even with t h e  improvement from 1969 
t o  1974,  t h e  r i v e r  does not  meet t h e  assigned c l a s s  C s tandard.  

A s  explained above, t h e  Westborough Sewage Treatment P lan t  causes 
water q u a l i t y  problems a t  t h e  R t e .  9 sampling s t a t i o n ,  j u s t  downstream 
of t h e  e f f l u e n t .  The problems caused by t h e  e f f l u e n t  are seen f o r  m i l e s  
downstream. One-half m i l e  downstream from R t e .  9 ,  t h e  Shrewsbury Sewage 
Treatment P lan t  discharges i ts  e f f l u e n t  i n t o  the  Assabet River. The com-
bined impact of these two t reatment  p l a n t  e f f l u e n t s  causes  t h e  most s e r ious  
water q u a l i t y  problems on t h e  e n t i r e  r i v e r .  To proper ly  eva lua te  these  
problems, we w i l l  examine t h e  s e c t i o n  of r i v e r  most a f f ec t ed  by t h e  d is -
charges--from sampling s t a t i o n  4 a t  R t e .  9 ,  Westborough t o  s t a t i o n  9 a t  
Boundary Street ,  Marlborough. The length  of r i v e r  between these  s t a t i o n s  
i s  5.5 m i l e s .  
t a b l e  below and Figure No. 1 6  w i l l  be  r e f e r r e d  t o  dur ing  t h i s  discussion.  

The d i scuss ion  w i l l  d e a l  mainly with t h e  1974 r e s u l t s .  The 

LAB ANALYSIS OF 1974 SAMPLES (mg/l) 

NO3 TOTAL PBOD- 5 x i 3  -STATION D. 0. avg. D. 0. min. 
4 5.8 4.8 4.4 0.54 0.7 0.55 
5 4.9 3.9 8.0 1.9 0.8  1.0 
6 3.6 2.5 7.2 2.0 0 .8  1.0 
7 2.2 1 .2  4.0  1.8 1.0 1.0 
8 5 .1  3.3 4.5 1.04 1.4 0.88 
9 5 .1  3 . 3  2.4 0.16 1.8 0.55 
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A t  s t a t i o n  5, t h e r e  is a s i g n i f i c a n t  increase  i n  BODg, ammonia and 
phosphorus which r e f l e c t s  t h e  presence o €  the  Shrewsbury Sewage Treatment 
P lan t  e f f l u e n t .  This f a c i l i t y  a l s o  provides  secondary t reatment  which re-
moves much of the  carbonaceous BOD. A s  t h e  r i v e r  flows downstream, l e s s  
carbonaceous BOD i s  p resen t  and more ni t rogenous BOD i s  exerted.  The BOD5 
a t  s t a t i o n s  6 and 7 d e c l i n e s ,  accompanied by a sharp  dec l ine  i n  d isso lved  
oxygen. The long term BOD a n a l y s i s  of samples a t  s t a t i o n  7 show t h a t  most 
of t h e  BOD present  i s  second s t a g e  o r  ni t rogenous BOD. From s t a t i o n  4 t o  
7 n i t r i f i c a t i o n  i s  occurr ing  a t  a slow but  s teady  rate. The phosphorus 
l e v e l  i s  s t a b l e  because of t h e  l ack  of a lgae  t o  use t h e  phosphorus as  a 
food supply. Samples a t  s t a t i o n  7 were taken above t h e  dam loca ted  at  
t h e  sampling si te.  A s  t h e  river flows over  t h e  dam, t h e  water  i s  aera ted  
and inc reases  g r e a t l y  i n  d isso lved  oxygen content  ( 2 . 2  mg/l above and 
6.2 mg/l below). 
fy ing  b a c t e r i a  and t h e  r ap id  s e c t i o n  below t h e  dam al low n i t r i f i c a t i o n  t o  
occur a t  a f a s t e r  rate. A t  s t a t i o n  8,  above the  Allen Rd. dam, t h e  ammonia 
l e v e l  has dropped t o  almost h a l f  of t h a t  a t  s t a t i o n  7. The n i t r a t e  l e v e l  
i nc reases  and t h e  d isso lved  oxygen decreases  a t  s t a t i o n  8. N i t r i f i c a t i o n  
occurred a t  a f a s t e r  r a t e  in the  rap id  s e c t i o n  than i n  t h e  impoundment 
above t h e  dam. With t h e  absence of a s i g n i f i c a n t  a lgae  populat ion t o  use 
phosphorus, t h e  moderate decrease i n  phosphorus l e v e l  w a s  due t o  uptake 
by aqua t i c  P lan t s ,  s e t t l i n g  and d i l u t i o n .  

The inc rease  i n  d isso lved  oxygen a v a i l a b l e  t o  t h e  n i t r i -

A s  t h e  river flows over  t h e  dam a t  Allen Rd., ( s t a t i o n  8 ) ,  the  water  
i s  ae ra t ed  and t h e  d isso lved  oxygen inc reases  t o  an average o f  6.2 m g / l .  
The r i v e r  flows r ap id ly  through a shallow s e c t i o n  f o r  about one mile. 
shal low water  creates a l a r g e  su r face  area f o r  t h e  n i t r i f y i n g  b a c t e r i a  t o  
a t t a c h  themselves. The n i t r i f i c a t i o n  r a t e  from s t a t i o n  8 t o  9 i s  high
(see Figure  16).  A t  s t a t i o n  9 ,  w e  s e e  a l a r g e  decrease i n  ammonia and an 
inc rease  i n  ni t ra tes .  It i s  impossible  t o  expect a one f o r  one conversion of 
ammonia t o  n i t r a t e  because of t h e  many r eac t ions  t h a t  t h e  two n u t r i e n t s  
undergo i n  a r i v e r  system. 
n i t r a t e  and some of t h e  aqua t i c  vege ta t ion  is using t h i s  n i t r a t e .  

The. 

Much of t h e  ammonia i s  being converted t o  

The 1969 da ta  r e f l e c t s  t h e  same r i v e r  condi t ions  with t h e  except ion 
of higher  phosphorus and ammonia l e v e l s  found below t h e  two t reatment  p l an t  
e f f l u e n t s .  The d i sso lved  oxygen sag  was found a t  s t a t i o n  7 and n i t r i f i c a -
t i o n  occurred a t  i t s  g r e a t e s t  r a t e  between s t a t i o n  8 and 9 (see F igu res
7 and 1 2 ) .  

With t h e  low d isso lved  oxygen l e v e l s  and t h e  high n u t r i e n t  l e v e l s ,  
t h e  s e c t i o n  of river from R t e .  9 t o  Boundary Street  does not  meet the  
assigned c l a s s i f i c a t i o n .  The cause of the  poor water q u a l i t y  of t h i s  
s e c t i o n  of t h e  Assabet River i s  a t t r i b u t a b l e  t o  t h e  discharge of the  
Westborough and Shrewsbury Sewage Treatment P lan t s .  

The next  s e c t i o n  of r i v e r  t o  be examined is from s t a t i o n  9 a t  Boundary 
S t r e e t ,  Marlborough, t o  s t a t i o n  13 a t  the  R t e .  85 dam i n  Hudson. This sec-
t i o n  i s  c h a r a c t e r i s t i c a l l y  a slow moving and swampy a rea  with l a r g e  amounts 
of aqua t i c  vege ta t ion .  Between s t a t i o n  12  a t  Chapin Road, Hudson and 
s t a t i o n  1 3 ,  t h e r e  i s  a l a r g e  eu t rophic  impoundment about one mile long. 
The Marlborough West Sewage Treatment P lan t  discharges i t s  e f f l u e n t  between 
s t a t i o n s  9 and 10 (see  page no.21).
e f f l u e n t  h a s  l i t t l e  no t i ceab le  e f f e c t  on t h e  r i v e r .  

I t  can b e  seen t h a t  t h e  high q u a l i t y  
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The t a b l e  below shows t h e  l ab  analyses  of t h e  f i v e  s t a t i o n s  of  t h e  
1974 samples: 

NO TOTAL PSTATION D. 0. avg. a -3N H  -3 

9 
10 
11 
12 
13 

5.1 2.4 0.16 1.8 0.55 
5.2 2.6  0.11 1.7 0.72 
6.4 2.2 0.04 1.4 0.50 
5.9 2.6 0.06 1.2 0.78 
6.4 2.6 0.05 0.8 0.40 

A t  sample s t a t i o n  10, t h e r e  i s  an inc rease  i n  phosphorus due t o  t h e  
With extremely low l e v e l s  of BOD5t reatment  p l a n t  e f f l u e n t  of 3.0 mg/l. 

and ammonia i n  t h e  e f f l u e n t ,  t h e r e  i s  very l i t t l e  oxygen demand i n  t h i s  
s e c t i o n  of t h e  r i v e r .  
and t h e  phosphorus as  a food source.  
d iu rna l  v a r i a t i o n  of d isso lved  oxygen because of the  photosynthesis  and 
r e s p i r a t i o n  of t h e  large amounts of aqua t i c  vegetat ion.  Lab a n a l y s i s  
shows very small populat ions of a lgae  p re sen t  during t h e  1974 survey. 
For  example, at s t a t i o n s  11 and 13, t h e  following d isso lved  oxygen 
contents  were found: 

The dense aqua t i c  vege ta t ion  u t i l i z e s  t h e  n i t r a t e s  
The f i v e  s t a t i o n s  e x h i b i t  some 

STATION 11 

Time 0710 1055 1500 1940 2255 0254 
Dissolved Oxygen mg/l 5.1 7.6 10.1 7.8 5.4 4.7 

STATION 13 

T i m e  0730 1113 1520 2000 2313 0312 
Dissolved Oxygen mg/l 4.7 5.1 6.5 7.5 6.8 6.3 

The dominant types of aqua t i c  vege ta t ion  were duckweed (mspp) , 
pickerelweed (Pontederia  spp . ) ,  pondweed (Potamogeton spp) and arrowhead 
( S a g i t t a r i a  spp) .  

It is assumed t h a t  during per iods of a lgae  blooms, t h e  d iu rna l  v a r i a t i o n  
of d i sso lved  oxygen may be  greater than  t h a t  observed during t h e  week of 
September, 1974. During weeks p r i o r  t o  t h e  September, 1974 survey,  v i s u a l  
observat ions showed t h a t  t h i s  s e c t i o n  of t h e  r i v e r  had t h e  c h a r a c t e r i s t i c  
"pea soup" green c o l o r  a s soc ia t ed  wi th  a l g a l  blooms. 

The d isso lved  oxygen content  of t h i s  s e c t i o n  (and o the r  impounded 
a reas )  i s  determined mainly by t h e  following: (1) an abundance of n u t r i e n t s  
f o r  aqua t i c  p l a n t  growth, ( 2 )  t h e  photosynthesis  of t h e  aqua t i c  vege ta t ion ,
(3) t h e  absence of  any s i g n i f i c a n t  stream a e r a t i o n  and (4) t h e  l e v e l  of 
BOD present .  The d iu rna l  v a r i a t i o n  of d i sso lved  oxygen i s  one of t h e  
reasons t h a t  t h i s  s e c t i o n  does not  meet i t s  designated c l a s s  B s tandard  
( i . e .  d i sso lved  oxygen nevef below 5.0 mg/l). 

The d a t a  from t h e  1969 survey r e i n f o r c e  t h e  same observat ions about 
t h i s  s e c t i o n  of t h e  Assabet River. 
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The next  s e c t i o n  of r i v e r  i s  t h a t  which passes  through Hudson Center, 
rece ives  t h e  Hudson Sewage Treatment P lan t  e f f l u e n t  and becomes impounded 
by a dam a t  Gleasondale. 
t h e r e  i s  evidence of urban runoff problems, o r  a p o s s i b i l i t y  of a f a u l t y  
sewage pumping s t a t i o n .  A s  t h e  river flows over t h e  dam a t  R t e .  85, t h e  
water  i s  ae ra t ed  t o  an average d isso lved  oxygen content  of 7.9 m g / l .  The 
two sampling s t a t i o n s  i n  ch i s  s ec t ion  of the  r i v e r  a r e  No. 14  a t  Cox S t . ,  
below Hudson cen te r  and above t h e  t reatment  p l an t  and No. 15 a t  the  o u t l e t  
of t h e  Gleasondale impoundment. 
both t h e  ex i s t ence  of some p o l l u t a n t  source  in t h e  cen te r  of Hudson and t h e  
e f f e c t  of t h e  t reatment  p l an t  upon water  qua l i t y .  

A s  the r i v e r  goes through t h e  Town of Hudson, 

The 1974 a n a l y s i s  of  t h e  two s t a t i o n s  shows 

STATION D.O.avg. D.O.min. % E 3  E 3  T o t a l  P Coliform 

14 6.3 2.6 5 .0  0.01 0.8 0.35 3600 
15 3 . 2  1.4  4.5 0.32 1.0 1.0 1500 

A t  t h e  Cox S t .  s t a t i o n  t h e r e  i s  a s i g n i f i c a n t  rise i n  BOD, d i u r n a l  
v a r i a t i o n  of d i sso lved  oxygen and a h ighe r  level of col i form b a c t e r i a .  
The inc rease  of t hese  t h r e e  parameters shows t h e  evidence of  some w a s t e  
(e.  g. urban runoff , f a u l t y  pumping s t a t i o n )  going i n t o  the Assabet River 
i n  t h e  cen te r  of Hudson. The exac t  source of waste i s  not  known and 
needs inves t iga t ion .  The 1969 survey showed no inc rease  i n  BOD, but  an 
inc rease  i n  col i form b a c t e r i a  (4600 t o  46,000). T h i s  again po in t s  ou t  
t h e  p o s s i b l e  presence of sewage o r  urban runoff .  A t  s t a t i o n  15, t h e r e  
w a s  an inc rease  i n  ammonia, n i t r a t e  and phosphorus coupled wi th  a sharp 
decrease i n  d isso lved  oxygen. This r e f l e c t s  t h e  e f f e c t s  of t h e  Hudson 
t reatment  p l a n t  e f f l u e n t  which i s  extremely high i n  ammonia and phos-
phorus ( see  page 24).  The impoundment created by t h e  Gleasondale dam 
c r e a t e s  a s u i t a b l e  a r e a  f o r  n i t r i f i c a t i o n  t o  occur r e s u l t i g g  i n  low levels 
of d i sso lved  oxygen. I n  August 1969, wi th  about h a l f  the  flat as i n  
October 1969 and with warmer temperatures ,  t h e  d isso lved  oxygen l e v e l s  
were extremely low (3.5 m g / l  avg. and 1.1 mg/l min.). I n  October, 1969, 
the d isso lved  oxygen levels were h igher  (5.3 m g / l  avg. and 4.0 mg/l min.). 
However, t h e  temperature was between 15-200F lower i n  October. In 
1974, the l e v e l s  were very low (3.2 mg/l avg. and 1 .4  m g / l  min.). The 
Hudson Sewage Treatment P lan t  e f f l u e n t  d e f i n i t e l y  causes dissolved oxygen 
problems i n  t h i s  s e c t i o n  of t h e  r i v e r .  The r i v e r  does not  meet i t s  
assigned C c l a s s i f i c a t i o n .  

Af t e r  f lowing over  t h e  Gleasondale dam, t h e  r i v e r  flows f o r  about 
one mi le  t o  t h e  s o u t h e a s t ,  then flows t o  t h e  no r theas t  f o r  about four  miles  
t o  s t a t i o n  No. 1 7 ,  above t h e  dam a t  R t e .  62 and 117. For these  four  m i l e s ,  
t h e  r i v e r  flows slowly through t h e  apple  country of  t h e  Town of Stow. 
t h i s  s e c t i o n ,  t h e  river has  a chance t o  recover  from the e f f e c t s  of t h e  
Hudson Sewage Treatment P lan t .  The 1974 analyses  w i l l  show t h a t  a t  s t a t i o n  
1 7 ,  t h e  r i v e r  i s  i n  good condi t ion :  

I n  

D.O.avg. D.O.min. E 3  -NO3 To ta l  P Coliform 
S t a t i o n  1 7  a. 4 6 .2  1.8 .01 .5  . 3 4  500 
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There i s  ex tens ive  aqua t i c  growth i n  t h i s  s e c t i o n  of t h e  r i v e r  with 

In August, 1969,
ample n u t r i e n t s  a v a i l a b l e  f o r  t h e  vege ta t ion .  
f o r  a lgae  blooms during c e r t a i n  per iods of the  summer. 
t h e r e  was considerable  d i u r n a l  v a r i a t i o n  as shown below: 

The a rea  seems q u i t e  s u i t a b l e  

STATION 17 

T i m e  2300 0500 1000 1700 2300 
Dissolved Oxygen 4.9 3.6 4.0 8.6 4.7 

During t h e  low flow of August 1969 t h e  d iu rna l  v a r i a t i o n  caused t h e  
r i v e r  t o  f a i l  t o  m e e t  i t s  B c l a s s i f i c a t i o n .  The removal of a g rea t  per-
centage of t h e  phosphorus from t h e  Hudson Sewage Treatment P lan t  e f f l u e n t  
may a l l e v i a t e  t h e  d i u r n a l  v a r i a t i o n  caused by algae.  However, even wi th  
phosphorus removal, t h e r e  may s t i l l  be enough phosphorus present  i n  t h e  
e f f l u e n t  and i n  t h e  overland runoff from t h e  farmlands along t h e  r i v e r  t o  
produce a lgae  blooms. It may be unfeas ib le  t o  s t o p  the  a lgae  blooms. 

A s  t h e  r i v e r  flows through t h e  Town of Maynard, very l i t t l e  change i s  
seen i n  t h e  w a t e r  q u a l i t y  at  t h e  next  s t a t i o n  a t  R t e .  27, e a s t  of t h e  
cen te r  of town. The 1974 a n a l y s i s  of  t h e  s t a t i o n  i s  shown below: 

,STATION 18 

D.O.avg. D.O.min. BODg NH3 No3 T o t a l  P Coliform 

7.4 6.0 1.4 .04 0.5 .32 3500 
--

The r e s u l t s  show a rise i n  col i form b a c t e r i a  from t h a t  found a t  s t a -
t i o n  17. The 1969 a n a l y s i s  shows a col i form count of 4600. Urban runoff 
is t h e  probable  cause of t h e  rise i n  col i form b a c t e r i a .  The B c l a s s i f i c a -
t i o n  assigned t o  t h i s  s e c t i o n  is n o t  m e t  because of t h e s e  l e v e l s  of b a c t e r i a .  
The phosphorus l e v e l  was moderately h igh ,  whi le  the ammonia l e v e l  was very 
low. Dissolved oxygen levels are wi th in  t h e  B c l a s s i f i c a t i o n .  

The l a s t  s e c t i o n  of r i v e r  t o  examine i s  from t h e  o u t l e t  of Powder 
Millpond a t  sampling s t a t i o n  19 t o  s t a t i o n  22, j u s t  above t h e  confluence 
w i t h  t h e  Sudbury River. 
P l an t  discharges i n t o  the  r i v e r  in t h e  impoundment c rea ted  by Powder 
Millpond dam a t  High S t r e e t ,  .*cton. 

Above s t a t i o n  19, the  Maynard Sewage Treatment 

A t  s t a t i o n  19, w e  see t h e  p a t t e r n  below a t reatment  p l an t  repeated 
again as  shown i n  t h e  1974 ana lys i s :  

S t a t i o n  19 6.8 3.7 3.4 .99 .7 .40 500,000 
D.O.avg. D.O.min. E 5  NH3 NO3 Tota l  P Coliform- -

20 6.7 4.4 2.9 .45 1.0 .42 120,000 
22 6.7 4.5 1.5 .04 1.0 .39 9,000 

There i s  a rise i n  BOD and n u t r i e n t s  and a decrease i n  d isso lved  oxygen 
a t  t h e  sampling s t a t i o n s  downstream of t h e  t reatment  p l a n t .  N i t r i f i c a t i o n  
occurs i n  Powder Millpond and inc reases  as  t h e  Assabet flows downstream 
towards t h e  confluence wi th  the  Sudbury River.  As t h e  r i v e r  flows over the  
Powder Millpond dam, t h e  water  becomes a e r a t e d ,  i nc reas ing  t h e  oxygen content 
and t h e  rate of n i t r i f i c a t i o n .  The decrease of ammonia l e v e l s  at  s t a t i o n s  19 
t o  22 shows increased  n i t r i f i c a t i o n  ( see  Figure 13). 
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During t h e  1974 sampling, phosphorus was not  be ing  u t i l i z e d  r ap id ly  
because of t h e  absence of a s i g n i f i c a n t  populat ion o f  a lgae.  
of c h i s  s ec t ion  of t h e  Assabet,  t h e r e  i s  abundant aqua t i c  growth which 
produces a d i u r n a l  d i sso lved  oxygen v a r i a t i o n  even i n  t h e  absence of 
a lgae.  During t h e  September, 1974 sampling, t h e  fol lowing dissolved 
oxygen va lues  were found: 

I n  po r t ions  

STATION 20 

T i m e  0357 0821 1210 1610 2005 2350 
Dissolved Oxygen (mg/l) 5.3 5.7 9 .1  9 .1  6.3 4 . 4  

During per iods  of t h e  summer when a lgae  blooms occur,  a l a r g e  d i u r n a l  
v a r i a t i o n  of d i sso lved  oxygen i s  expecred t o  occur. 
sampling, t h e  fol lowing r e s u l t s  were found: 

During t h e  August, 1969 

STATION 20 

Time 0500 1100 1700 2300 0500 
Dissolved Oxygen (mg,/l) 3.8 8.8 9 .7  3 . 3  3.6 

During t h e  surveys,  t h e  treatment p l an t  d i d  no t  ch lo r ina t e  i t s  ef f luent - -
thus  t h e  high l e v e l s  of col i form b a c t e r i a .  The river does not meet i t s  
c l a s s  B cri teria i n  t h i s  s e c t i o n  of t h e  r i v e r  because of the low dissolved 
oxygen, t h e  high l e v e l  of n u t r i e n t s  and t h e  very h igh  l e v e l s  o f  col i form 
b a c t e r i a .  

The water  of t h e  Assabet River ,  a t  t h e  confluence with t h e  Sudbury 
River, can be  cha rac t e r i zed  as being low i n  BOD, low i n  ammonia, high i n  
n i t r a t e s  and phosphates,  high i n  coli€orm b a c t e r i a  and having a wide d i u r n a l  
v a r i a t i o n  of d i sso lved  oxygen. It does not  meet i t s  B c l a s s i f i c a t i o n .  
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POLLUTION ABATEMliNT PROGRAM 

A s  seen i n  the  s e c t i o n  on water  q u a l i t y ,  l i t t l e  improvement has 
taken p lace  i n  t h e  q u a l i t y  of t h e  Assabet River  between 1969 and 1974. 
During t h a t  per iod ,  t h e  Westborough Sewage Treatment P lan t  was upgraded 
t o  a secondary t reatment  f a c i l i t y .  The present  p l a n t  has  helped improve 
t h e  d isso lved  oxygen content  of the  r i v e r  below t h e  p l a n t  and p a r t i a l l y  
reduced t h e  amount of n u t r i e n t s  t h a t  a r e  discharged i n t o  t h e  stream. 
Also i n  t h a t  per iod ,  the Marlborough West Sewage Treatment Plant w a s  
b u i l t  and put  i n t o  ope ra t ion ,  wi th  i t s  e f f l u e n t  d i scharg ing  t o  t h e  
Assabet River.  
Assabet River during t h e  per iod 1969 t o  1974. 

These two p r o j e c t s  were t h e  main changes a f f e c t i n g  t h e  

Two minor water  p o l l u t i o n  p r o j e c t s  were completed i n  t h e  bas in .  
A g r i t  chamber was i n s t a l l e d  i n  t h e  Shrewsbury Sewage Treatment P lan t  
which should e l imina te  some of  t h e  opera t ing  problems a t  t h e  p l an t .  
t h e  
n a t e  t h e  problem of overloading a t  the previous pumping s t a t i o n .  

Also, 
Town o f  Hudson b u i l t  a new pumping s t a t i o n  which i s  designed t o  e l i m i -

A t  t h e  present  t i m e ,  t h e  Maynard Sewage Treatment P lan t  i s  being 
upgraded t o  an ac t iva t ed  sludge f a c i l i t y  t o  rep lace  t h e  e x i s t i n g  a n t i -
quated p l a n t .  The new p lan t  i s  expected t o  be  completed by September, 
1975 and should produce a h igher  q u a l i t y  e f f l u e n t .  

A f a c i l i t i e s  p lan  is being developed f o r  t h e  Massachusetts Correc t iona l  
I n s t i c u t e  at  Concord. The p lan  c a l l s  f o r  t h e  cons t ruc t ion  of an extended 
a e r a t i o n  t reatment  f a c i l i t y  with e f f l u e n t  po l i sh ing .  

In accordance with a p l an  previous ly  set up by t h e  Divis ion f o r  the  
Assabet River ,  a l l  sewage t reatment  p l a n t s  have (o r  soon w i l l  have) second-
ary treatment .  The reasoning behind t h i s  p lan  was t o  Bssess t h e  water 
q u a l i t y  of t h e  r i v e r  with secondary t reatment  a t  a l l  p l an t s .
results of t h e  1974 surveys d e f i n i t e l y  show t h a t  t h e  Assabet River water 
q u a l i t y  c l a s s i f i c a t i o n s  (see page 18) cannot be  m e t  wi th  only secondary 
t reatment .  The n u t r i e n t  l e v e l s  of a secondary t reatment  p l an t  e f f l u e n t  
a r e  much tao  high f o r  t h e  Assabet River t o  meet s tandards .  

The 

The abatement program f o r  the  development of advanced t reatment  p l an t s  
on the  Assabet River i s  only i n  i t s  embryonic s tages .  F a c i l i t i e s  p lans  f o r  
advanced waste t reatment  have not y e t  been developed b u t  a r e  p a r t  of the  
implementation program of t h e  Divis ion.  
permits  (NPDES), munic ipa l i t i e s  a r e  given d e f i n i t e  da t e s  f o r  t h e  develop-
ment of a s u i t a b l e  water p o l l u t i o n  con t ro l  program. 
f o r  t h e  f i v e  mun ic ipa l i t i e s  with sewage t reatment  p l a n t s  i s  as  fol lows:  

Through t h e  i ssuance  of discharge 

The program t o  da te  

Westborough - must submit a f a c i l i t i e s  plan by May 1, 1977. This 
p lan  should r e f l e c t  t h e  need f o r  advanced treatment and t h e  p o s s i b i l i t y  
of r eg iona l i za t ion .  
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Shrewsbury - must submit an engineer ing r epor t  by November 30, 1975. 
This repor t  should r e f l e c t  t h e  need f o r  advanced waste t reatment  and should 
s tudy  t h e  p o s s i b i l i t y  of r eg iona l i za t ion .  

Marlborough West - t h e  permit s t a t e s  t h a t  t h e  Regional Adminis t ra tor  
of EPA and t h e  D i rec to r  of t h e  Divis ion of Water P o l l u t i o n  Control  reserve  
t h e  r i g h t  t o  inc lude  an implementation schedule  f o r  t h e  cons t ruc t ion  of 
n u t r i e n t  removal f a c i l i t i e s .  

Hudson - must submit a f a c i l i t i e s  p l an  f o r  wastewater treatment 
f a c i l i t i e s  by June 1, 1977. 

Maynard - must submit an engineer ing r epor t  f o r  upgraded wastewater 
t reatment  f a c i l i t i e s  by June 1, 1977. 

The above p e r m i t s  are p a r t  of t h e  o v e r a l l  p l an  of t h e  Divis ion t o  
attempt t o  meet t h e  water  q u a l i t y  goals  of PL-92-500 of t h e  f ede ra l  govern-
ment and t h e  Commonwealth of Massachusetts '  s tandards .  P a r t  of t h i s  l a w  
i s  Sect ion 303-e, (see page 5 4 )  which r equ i r e s  t h e  formulation of a p l an  
f o r  water  q u a l i t y  programs f o r  a l l  t h e  bas ins  i n  t h e  Commonwealth (and 
the  rest of t h e  United S t a t e s ) .  
SUASCO RIVER BASIN - PART D 1975. 
reviewed by t h e  general  publ ic .  The conten ts  of t h e  p lan  w i l l  be pre-
sented  a t  pub l i c  meetings at  l o c a t i o n s  wi th in  t h e  bas in .  

This p l an  w i l l  be presented a s  t h e  
The plan w i l l  be  a v a i l a b l e  t o  and 
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PLANNING 

The 1972 amendments t o  t h e  Federa l  Clean Waters A c t  (PL-92-500) 
r equ i r e s  t h r e e  types of p lans  t o  b e  formulated f o r  t h e  at ta inment  of a 
comprehensive water  q u a l i t y  management plan.  
na ted  by t h e  s e c t i o n  number given t o  them i n  t h e  amendments. 

The t h r e e  p lans  a r e  desig-

Sect ion 201 i s  concerned wi th  t h e  prepara t ion  of a r epor t  f o r  each 
municipal waste t reatment  f a c i l i t y .  
engineer ing consu l t an t  and w i l l  conta in  more comprehensive information 
than i n  previous repor t s .  This r epor t  w i l l  include cos t  e f f ec t iveness  
a n a l y s i s ,  eva lua t ion  of a l t e r n a t i v e  flow and waste reduct ion  measures, 
eva lua t ion  of a l t e r n a t i v e  waste t reatment  management techniques,  en-
vironmental  assessment i nc lud ing  s o c i a l  and economic impacts,  i den t i -
f i c a t i o n  of  b e s t  p r a c t i c a b l e  waste t reatment  technology, and an i n f i l -
t ra t ion- inf low s tudy  of e x i s t i n g  sewer systems. 

The p lan  w i l l  b e  prepared by an 

Sect ion 208 i s  concerned wi th  area-wide wastewater management 
planning.  The Governor designates  the  areas t h a t  have s u b s t a n t i a l  
water  q u a l i t y  c o n t r o l  problems and t h e  r ep resen ta t ive  organiza t ion  
capable of developing e f f e c t i v e  area-wide management plans.  The 
designated r ep resen ta t ive  w i l l  prepare a p l an  which inc ludes :  
i d e n t i f i c a t i o n  of t reatment  works necessary t o  meet t h e  a n t i c i p a t e d  muni-
c i p a l  and i n d u s t r i a l  waste t iea tment  needs of the  a rea  over a twenty 
yea r  per iod  ...the  necessary wastewater c o l l e c t i o n  system.. .a  program 
t o  provide t h e  necessary f i n a n c i a l  arrangements f o r  the  development of 
such t reatment  works." The p l an  should inc lude  a regula tory  program 
t o  implement t h e  plan;  i d e n t i f i c a t i o n  of t hose  agencies  necessary t o  
c o n s t r u c t ,  ope ra t e ,  and maintain a l l  f a c i l i t i e s  requi red  by t h e  plan.  
The p l an  should a l s o  inc lude  t h e  i d e n t i f i c a t i o n  of non-point sources  
of p o l l u t i o n  and t h e  appropr ia te  s t e p s  necessary t o  con t ro l  those  
sources .  The p l an  should i d e n t i f y  t h e  c o s t  and t h e  means of f inanc ing  
t h e  implementation of such a plan.  

" the 

Sect ion 303 is a plan-prep~aredby t h e  Divis ion t h a t  i n c l u d e s ~the  
following: 
f i c a t i o n  of non-point S o u r c e s  ; waste load a l l o c a t i o n s  f o r  'each discharge;  
t h e  present~ ~~ a b a t e G n t  program;~~ the- monitoring program-~~ f o r  t h e  r i v e r ;  the 
municipal needs f o r  t h e  communi t ies~int h e  bas in ;  t h F f u t T r +  abatement . 
s t r a t e g y  f o r  t h e  b a s i n ,  inc luding  cons t ruc t ion  P r i o r i t i e s ; -

t h e  e x i s t i n g  water q u a l i t y  of t h e  river by segment; the  iden t i -

~. 

In t h e  formulat ion of t h e  bas in  p lan  (Sect ion 303), t h e  information 
provided by t h e  Regional Planning Agencies i s  c r i t i c a l  i n  t h e  proper pre-
pa ra t ion  of the bas in  plan.  
s e n t  communities w i th in  t h e  Assabet River  Basin. Table 9 shows the 
agencies  and t h e  communities t h a t  are included i n  t h e i r  area.  Figure 17  
i s  a map of t h e  communities and t h e i r  designated planning agency. 

There a r e  t h r e e  planning agencies  t h a t  repre-

The Cent ra l  Massachusetts Regional Planning Commission prepared a 
r eg iona l  sewerage s tudy  which included t h e  i d e n t i f i c a t i o n  of sewerage 
problems, t h e  present  and f u t u r e  needs and a l t e r n a t i v e  p lans  t o  meet 
t h e  sewerage needs. The r epor t  covered four  communities (see Table 9 
and Figure 1 7 )  i n  t h e  Assabet River Basin. 
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The Metropolitan Area Planning Council prepared a repor t  of t h e  
sewerage needs f o r  t h e  communities of Acton, C a r l i s l e ,  Concord, Hudson, 
L i t t l e t o n ,  Marlborough, Maynard and Stow. The r epor t  included f u t u r e  
needs,  cons t ruc t ion  c o s t s  and reg iona l  a l t e r n a t i v e s .  

The Northern Middlesex Area Commission prepared a r epor t  t h a t  in-
cluded t h e  Town of Westford. The study included t h e  e x i s t i n g  problem 
a r e a s ,  t h e  municipal. needs and p lans  t o  implement these  needs. 
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TABLE 9 

ASSABET RIVER BASIN 

REGIONAL PLANNING AGENCIES 

AGENCY 

Metropolitan Area Planning Council 

Central Massachusetts Regional 
Planning Commission 

Northern Middlesex Area Commission 

MUNICIPALITY 

Acton 
Bolton 
Boxborough 
Car l i sl e  
Concord 
Hudson 
L i t  t l e ton 
Marlborough 
Maynard 
s tow 

Berlin 
Northborough 
Shrewsbury 
Westborough 

Westf ord 
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Y ILE S 

Northern Middlesex Are0 Cmmis9ionm Metropolitan Area Planning Council 

Control Mossocnwetts Regional 
Planning Commission 

11111111 

Grotton Upton 

REGIONAL PLANNING AGENCIES 
FIGURE 17 
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OBSERVATIONS AND CONCLUSIONS 

1. I n t e r s t a t e  Highway 495, running through the  b a s i n ,  should con-
t i n u e  t o  be  an impetus t o  i nc reas ing  manufacturing and economic develop-
ment. 

2 .  The p ro jec t ed  populat ion inc reases  w i l l  be accompanied by in-
creases  i n  t h e  e f f l u e n t  q u a n t i t i e s  from t h e  sewage treatment f a c i l i t i e s .  

3. Because of i t s  low flow condi t ions ,  t h e  r i v e r  cannot be used 
a s  a p o t e n t i a l  water supply. 

4 .  With improved water  q u a l i t y ,  t h e  s tock ing  of t r o u t  would inc rease ;  
without  improvement t h e  program may be stopped. 

5 .  The Nichols dam p r o j e c t  m u s t  have improved water  i n  i t s  discharge.  
The impoundment should be surveyed and poss ib ly  reconstructed.  A d e f i n i -
t i v e  program must be  e s t a b l i s h e d  t o  give con t ro l  and r e s p o n s i b i l i t y  of t h e  
Nichols impoundment t o  t h e  Water Resources Commission and t h e  Department 
of F i she r i e s  and Game. The flow t o  be released must  be  determined f o r  
d e f i n i t e  per iods of the year .  

6. The removal of some (and poss ib ly  a l l )  of t h e  dams on the  r i v e r  
may improve w a t e r  qua l i t y .  A program should be  i n i t i a t e d  t o  determine 
t h e  p r a c t i c a l i t y  and f e a s i b i l i t y  of removing these  dams. 

7 .  Any new discharges added t o  the  river must be t r e a t e d  t o  t h e  
h ighes t  degree of t reatment  ava i l ab le .  
f i c i a l  t o  low flow augmentation. 

Such an e f f l u e n t  could be  bene-

8. The need of advanced waste t reatment  a t  t h e  f i v e  municipal 
sewage t reatment  p l a n t s  i s  v i ta l .  N i t r i f i c a t i o n  and t h e  removal of 
phosphorus should g r e a t l y  improve t h e  q u a l i t y  of t h e  river. 
phic  condi t ions  can poss ib ly  be  re ta rded  and l i m i t e d  by t h e  removal o f  
these  n u t r i e n t s ,  b u t  may not  be e l imina ted  due t o  n u t r i e n t s  from non-
point  sources .  

The eutro-

9. The programs t o  aba te  po l lu t ion  a r e  s e v e r a l  years  behind, b u t  
wi th  proper  and r e a l i s t i c  planning the  r i v e r  can be r e s to red  t o  a 
va luable  resource.  
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FUTURE STUDY 

In order  t o  eva lua te  t h e  progress  of p o l l u t i o n  abatement e f f o r t s  
be ing  undertaken by t h e  var ious  communities i n  t h e  Assabet b a s i n ,  f u r t h e r  
s tudy and research i s  necessary.  
t h e  a n t i c i p a t e d  improvement i n  q u a l i t y  of t h e  water.  
cont inuing eva lua t ion  of t h e  Assabet River ,  t h e  fol lowing s t u d i e s  a r e  
recommended: 

1. 

The stream must be monitored t o  assess 
To f a c i l i t a t e  t h e  

A y e a r l y  monitoring program of t h e  Nichols impoundment should 
be e s t a b l i s h e d  and necessary s t e p s  taken t o  improve t h e  water flowing 
out  of t h e  impoundment. 

2.  A complete r i v e r  survey should be conducted i n  1979 i n  o rde r  
t o  determine any changes i n  water q u a l i t y .  
eva lua t ing  t h e  program set f o r t h  i n  t h e  bas in  plan.  

The survey should a i d  i n  

3.  T i m e  of  t r a v e l  s t u d i e s  should b e  conducted f o r  var ious  flows 
in  order  t o  provide a proper  hydrau l i c  understanding of t h e  r i v e r .  

4 .  Non-Point sources  should be s tud ied  and recommendations made 
f o r  t h e i r  con t ro l  o r  e l imina t ion .  

5. The problem of eu t rophica t ion  i n  t h e  impoundments of  t h e  r i v e r  
should be f u r t h e r  s tud ied  and i f  poss ib l e ,  recommendations made fo r  the  
r e t a r d a t i o n  of t h e  problem. 

6. The f e a s i b i l i t y  and t h e  e f f e c t s  (both b e n e f i c i a l  and d e t r i -
mental) of t h e  removal of some o r  a l l  t h e  dams on t h e  r i v e r  should be  
inves t iga t ed .  
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