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FOREWORD 

Bas in  wa te r  q u a l i t y  management p l a n s  a r e  r e q u i r e d  and w r i t t e n  i n  accordance 
w i t h  t h e  U n i t e d  S ta tes  Environmental  P r o t e c t i o n  Agency's (U.S. EPA) gu ide -
l i n e s  f o r  S e c t i o n  303(e) o f  t h e  Federa l  Water P o l l u t i o n  C o n t r o l  Ac t  Amend- 
ment of 1977 (P.L. 95-217) and by  Massachusetts Clean Water A c t  of 1966 
(Chapters 2 1  and 685 o f  t h e  General  Laws). The genera l  purpose of such 
p l a n s  i s  t o  e s t a b l i s h  a c o s t - e f f e c t i v e  and e n v i r o n m e n t a l l y  sound program 
o f  p o l l u t i o n  abatement f o r  t h e  wa te rs  o f  t h e  Comnonwealth. 

Chapter 21  of t h e  Massachusetts General Laws des igna ted  t h e  Massachusetts 
D i v i s i o n  o f  Water P o l l u t i o n  C o n t r o l  as t h e  agency r e s p o n s i b l e  f o r  b a s i n  
p l a n n i n g  i n  t h e  Commonwealth. I n  A p r i l  1975 t h e  D i v i s i o n  p u b l i s h e d  t h e  
f i r s t  o f  these p l a n s  f o r  t h e  B l a c k s t o n e  R i v e r  Basin.  T h i s  p l a n  e n t i t l e d  
t h e  B lacks tone  R i v e r  Bas in  ( P a r t  D) Water Q u a l i t y  Management P lan  
(W e s N c o n-
d i t i o n s ,  a s ta tement  o f  wa te r  q u a l i t y  goa ls ,  and a wa te r  p o l l u t i o n  abate- 
ment s t r a t e g y  t o  ach ieve  these  goa ls .  S ince  t h a t  t ime, i n t e n s i v e  wa te r  
q u a l i t y  surveys were conducted on t h e  B lacks tone  R i v e r  i n  1977 and 1980. 
Wastewater d i s c h a r g e  surveys  were conducted on t h e  B lacks tone  R i v e r  a n n u a l l y  
from 1976 th rough  1983. I n  a d d i t i o n ,  t h e  Department o f  Environmental  
Q u a l i t y  Eng ineer ing  (DEQE) p u b l i s h e d  a Sediment C o n t r o l  P l a n  f o r  t h e  
B lacks tone  R i v e r  i n  1981. 

As  mandated by  t h e  Federa l  Water P o l l u t i o n  C o n t r o l  Ac t  Amendments of 1972, 
wa te r  q u a l i t y  management p l a n s  must r e c e i v e  p e r i o d i c  rev iews and r e v i s i o n s  
a t  l e a s t  eve ry  f i v e  years.  Due t o  t h i s  mandate, t h e  a d d i t i o n  of new data,  
as p r e v i o u s l y  mentioned, and r e v i s i o n s  t o  t h e  Massachusetts Water Q u a l i t y  
Standards i n  1978 and 1984, t h e  B lacks tone  R i v e r  Bas in  Water Q u a l i t y  
Management P lan  must be updated. T h i s  r e p o r t  w i l l  accompl ish t h i s  by p r e -  
s e n t i n g  a summary o f  e x i s t i n g  wa te r  q u a l i t y  c o n d i t i o n s ,  p o i n t  and non-po in t  
sources o f  p o l l u t i o n ,  a r e v i s e d  abatement s t r a t e g y ,  i n c l u d i n g  recommen- 
d a t i o n s  f o r  N a t i o n a l  Pe rm i t  D ischarge  E l i m i n a t i o n  System (NPDESI p e r m i t
l i m i t s ,  p o t e n t i a l  im-pacts f rom t h e  improper d i s p o s a l  o f  t o x i c  wastes and a 
f u t u r e  wa te r  q u a l i t y  m o n i t o r i n g  program. 
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BLACKSTONE R I V E R  B A S I N  D E S C R I P T I O N  


The B lacks tone  R i v e r  i s  formed i n  t h e  c i t y  o f  Worcester by t h e  conf luence 
of K e t t l e ,  Tatnuck, and M i l l  brooks. K e t t l e  and Tatnuck brooks  o r i g i n a t e  
a t  t h e  o u t l e t s  o f  Worces te r ' s  r e s e r v o i r s  l o c a t e d  i n  Paxton and Holden, 
w h i l e  M i l l  Brook, an underground stream, d r a i n s  t h e  n o r t h e r n  s e c t i o n  of 
Worcester. The main stem o f  t h e  B lacks tone  R i v e r  f l o w s  g e n e r a l l y  south- 
e a s t e r l y  t h rough  Worcester, M i l l b u r y ,  Sut ton ,  and i n t o  F i s h e r v i l l e  Pond i n  
Grafton. Below F i s h e r v i l l e  Pond t h e  B lacks tone  R i v e r  f l o w s  s o u t h e r l y  
th rough  t h e  towns o f  Northbridge., Uxbridge, M i l l v i l l e ,  and B lacks tone  t o  
t h e  Rhode I s l a n d  s t a t e  l i n e  ( r e f e r  t o  F i g u r e  I - A ) .  

Ma jo r  t r i b u t a r i e s  e n t e r i n g  t h e  B lacks tone  R i v e r  i n  Massachusetts a r e  the  
Quinsigamond, West, and Mumford r i v e r s .  The M i l l  R i v e r  e n t e r s  the  B lack -  
s tone  R i v e r  j u s t  below t h e  s t a t e  l i n e  i n  Rhode I s l a n d .  Other Massachusetts 
streams such as Abbo t t  Run, t h e  Pe te rs ,  t h e  Branch K ive r ,  and the  Ten M i l e  
R i v e r  j o i n  t h e  B lacks tone  R i v e r  i n  Rhode I s l a n d .  

The t o t a l  d ra inage  a rea  o f  t h e  B lacks tone  R i v e r  l o c a t e d  i n  Massachusetts i s  
about 373 square m i l e s  ( s e e  F i g u r e  0-A). The a r e a ' s  p o p u l a t i o n  i n  1980 was 
332,800 and i s  p resen ted  i n  Tab le  D - 1 .  

The U n i t e d  S t a t e s  Hrmy Corps o f  Engineers opera tes  one f l o o d  c o n t r o l  dam on 
t h e  West R ive r .  The U n i t e d  S t a t e s  Geo log ica l  Survey (U.S.G.S.) main ta ined,  
u n t i l  1978, f o u r  f l ow-gag ing  s t a t i o n s  and one w a t e r  q u a l i t y  s t a t i o n  i n  t h e  
Massachusetts p o r t i o n  o f  t h e  B lacks tone  Basin. The gaging s t a t i o n  l o c a t e d  
on t h e  B lacks tone  R i v e r  i n  N o r t h b r i d g e  d r a i n s  an area  of 139 square m i l e s  
and had an average f l o w  f rom October 1939 t o  September 1976 o f  267 c u b i c  
f e e t  p e r  second ( c f s ) .  T h i s  gage was d i s c o n t i n u e d  i n  September 1977, and 
t h e  K e t t l e  Brook gage was d i s c o n t i n u e d  i n  September 1978. Remaining gages 
w i t h i n  t h e  B lacks tone  B a s i n  r e c o r d  f l o w  a t  t he  Quinsigamond and West r i v e r s  
and wa te r  q u a l i t y  on t h e  B lacks tone  R i v e r  i n  M i l l v i l l e ,  Massachusetts. 

The B lacks tone  R i v e r  was i n v e s t i g a t e d  by  t h e  U.S. Army Corps o f  Engineers 
i n  1979 f o r  p o t e n t i a l  h y d r o e l e c t r i c  power resources .  The s t u d y  which was 
e n t i t l e d ,  N a t i o n a l  H y d r o e l e c t r i c  Power Resources S tudy -Pre l im ina ry  
I n v e n t o r y  of Hydropower Resources, Volume 6: Nor theas t  Region, J u l y  1979, 
i d e n t i f i e d  6 l o c a t i o n s  w i t h i n  t h e  B lacks tone  b a s i n  wh ich  c o u l d  have po ten-  
t i a l  f o r  g e n e r a t i n g  e l e c t r i c  power. Other p o t e n t i a l  s u r f a c e  wa te r  uses i n  
t h e  a l a c k s t o n e  K i v e r  Bas in  i n c l u d e  swimming, f i s h i n g ,  and b o a t i n g  i n  t h e  
many lakes  and ponds, and f i s h i n g ,  b o a t i n g  combined w i t h  a e s t h e t i c s  on t h e  
B lacks tone  R i v e r  and i t s  t r i b u t a r i e s .  Uses can be found i n  g r e a t e r  d e t a i l  
i n  t h e  r e p o r t  e n t i t l e d ,  Rec rea t ion  and Open Space O p p o r t u n i t i e s  Wi th  Water 
Cleanup, Volume 6: C e n t r a l  Massachusetts, pub1 i shed  by  t h e  Massachusetts 
Department of Environmental  Q u a l i t y  Eng ineer ing  (DEQE) i n  February  1980. 
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TABLE 0 -1  

POPULATION AND PROJECTIONS 

BLACKSTONE R I V E R  B A S I N  (CMRPC AREA) 

1970 1973 1980 1990 2020 
CENSUS ESTIMATE CENSUS PROJECTION PROJECTION 

Auburn 15,347 15,353 17,900 22,150 26,150 

B lacks tone  6,566 6,663 7,350 a, 500 11,200 

Boy1s t o n  2,774 3,016 3,300 4,050 6,000 

Oougl as 2,947 2,997 3,100 3,350 4,750 

G r a f t o n  11,659 10,986 13,000 17,100 23,400 

Holden 4,292 4,187 4,450 5,000 6,000 

L e i c e s t e r  9,140 9,126 11,300 14,200 18,300 

Mendon 2,524 2,676 2,950 3,400 4,650 

M i  11 b u r y  11,987 12,331 12,150 13,600 19,000 

M i l  l v i l  l e  1,764 1,768 1,900 2,200 2,600 

N o r t h b r i d g e  11,795 11,792 12,400 13,500 15,600 

Paxton  3,731 3,795 4,350 5,500 7,850 

R u t l a n d  3,198 3,930 4,300 4,850 7,200 

Shrewsbury 19,196 23,822 24,900 26,550 31,950 

S u t t o n  4,950 4,808 5,300 6,000 7,400 

Upton 3,484 3,585 4,100 5,250 7,600 

Uxbr idge  8,253 8,210 8,850 10,100 14,350 

West B o y l s t o n  6,369 6,630 7,300 8,650 11,800 

Worcester 176,572 174,022 169,000 172,500 185,400 

TOTAL 318,752 322,555 332,800 364.550 435,800 
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I .  WATER QUALITY STANDARDS 


The goa ls  o f  a b a s i n  p l a n  a r e  s e t  by  t h e  a p p r o p r i a t e  wa te r  q u a l i t y  s t a n -  
dards.  S ince  t h e i r  e s t a b l i s h m e n t  i n  1967, t h e  Massachusetts Water Q u a l i t y  
Standards have undergone ma jo r  r e v i s i o n s  i n  May 1974 and aga in  in September 
1984. These s tandards  were r e v i s e d  once aga in  i n  1983 as mandated by 
S e c t i o n  303 o f  t h e  Federa l  Water P o l l u t i o n  C o n t r o l  Act .  The standards con-
s i s t  o f  wa te r  use c l a s s i f i c a t i o n s ,  as w e l l  as genera l  r e g u l a t i o n s  and c r i -  
t e r i a  f o r  t h e  c l a s s i f i c a t i o n  o f  a l l  s u r f a c e  waters  i n c l u d i n g  c o a s t a l  waters  
i n  t h e  Commonwealth. A copy o f  t h e  r e v i s e d  1984 Massachusetts Water Q u a l i t y  
Standards i s  p resen ted  i n  Appendix 1 o f  t h i s  r e p o r t .  

The 1975 B lacks tone  R i v e r  Bas in  Water Q u a l i t y  Management P l a n  was based on 
t h e  r e v i s e d  1974 s tandards .  A t  t h a t  t ime, K e t t l e  Brook f rom t h e  Wai te  Pond 
o u t l e t  t o  C u r t i s  Pond o u t l e t ,  and t h e  e n t i r e  l e n g t h  o f  t h e  M i d d l e  R i v e r  had 
a C c l a s s i f i c a t i o n  wh ich  was des igna ted  f o r  use f o r  t h e  p r o t e c t i o n  and p ro -  
p a g a t i o n  o f  f i s h ,  o t h e r  a q u a t i c  l i f e  and w i l d l i f e  and f o r  secondary c o n t a c t  
r e c r e a t i o n .  When t h e  s tandards  were r e v i s e d  i n  1978, t h e  segments were 
r e c l a s s i f i e d  as B wh ich  i n c l u d e  p r i m a r y  c o n t a c t  r e c r e a t i o n .  In a d d i t i o n  t o  
t h e s e  segments, t h e  B lacks tone  R i v e r  froin t h e  Massachusetts Tu rnp ike  t o  
F i s h e r v i l l e  Pond i n  G r a f t o n  was upgraded from Class  C 1  t o  Class C i n  t h e  
1978 s tandards ,  and t o  Class B i n  1984. Class C 1  had a n t i c i p a t e d  f u t u r e  
uses f o r  c e r t a i n  i n d u s t r i a l  c o o l i n g  and p rocess ing  as w e l l  as domest ic 
wastewater a s s i m i l a t i o n .  The c u r r e n t  water  use c l a s s i f i c a t i o n s  f o r  t h e  
B lacks tone  R i v e r  Bas in  a re  summarized i n  Tab le  1-1 and F i g u r e  I - A .  
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BOUNDARY 

K e t t l e  Brook 

Source t o  dam a t  Reservo i r  #I  

Dam a t  Reservo i r  #1 t o  Waite Pond 
O u t l e t  

Waite Pond t o  o u t l e t  o f  C u r t i s  
Pond 

M i d d l e  R i v e r  
w 

E n t i r e  l e n g t h  

B lacks tone R i v e r  

Source t o  o u t l e t  o f  F i s h e r v i l l e  Pond 

Remainder o f  Massachusetts o o r t i o n  

Qui  nsigamond R i v e r  

E n t i r e  Length  

Mumford R i v e r  

Source t o  Douglas STP 

Douglas STP t o  con f luence  w i t h  
B lacks tone R i v e r  

TABLE 1-1 

BLACKSTONE R I V E R  B A S I N  

WATER QUALITY CLASSIFICATIONS 

MILE P O I N T S  CLASSIFICATION DESIGNATED USES OTHER RESTRICTIONS 

66.0 - 61.0 A P u b l i c  Water Supply MGL., Chp. 111 

61.0 - 59.3 B Warm Water F i s h e r y  314 CMR 4.04(2)
Recrea t ion  (P&S) 

59.3 - 51.3 5 Warm Water F i s h e r y  
Rec rea t ion  (P&S) 

51.3 - 48.8 B Warm Water F i s h e r y  
Rec rea t ion  (P&S) 

48.8 - 39.7 B Warm Water F i s h e r y  
Rec rea t ion  (P&S) 

39.7 - 20.0 B Warm Water F i s h e r y  
Rec rea t ion  ( P & S )  

5.3 - 0.0 B Warm Water F i s h e r y  
Rec rea t ion  ( P & S )  

14.5 - 9.0 B Cold Water F i s h e r y  (Sn) 314 CMR 4.04(2)
Recrea t ion  (P&S) 

9.0 - 0.0 B Warm Water F i s h e r y  
Rec rea t ion  (P&S) 



_ _  

TABLE 1-1 CONTINUED 

BOUNDARY MILE POINTS CLASSIFICATION DESIGNATED USES OTHER R E S T R I C T I O N S  

West R i v e r  

Source t o  Upton STP B Co ld  Water F i s h e r y  (Sn)
Recrea t ion  (P&S) 

314 CMR 4.04(2) 

Upton STP t o  B lacks tone  R i v e r  8.0 - 0.0 B Cold Water F i s h e r y  (Sn) 
Rec rea t ion  (P&S)  

M i l l  R i v e r  

Source t o  Hopedale Center Dam B Cold Water F i s h e r y  (Sn) 
Rec rea t ion  (P&S)  

314 CMR 4.04(2) 

i 

3 

1000 f e e t  upstream o f  t h e  S t a t e  
L i n e  

11.0 - 0.0 B Co ld  Water F i s h e r y  (Sn)
Recreat ion  (P&S) 

Beaver Brook 

E n t i r e  l e n g t h  3.0 - 0.0 B Warm Water F i s h e r y  
Rec rea t ion  (P&S)  

314 CMR 4.04(2) 

Weasel Brook 

E n t i r e  l e n g t h  3.0 - 0.0 B Warm Water F i s h e r y  
Rec rea t ion  (P&S)  

314 CMR 4.04(2) 

Lynde Brook 

Source t o  dam a t  Lynde Brook 
R e s e r v o i r  

A P u b l i c  Water Supply 314 CMR 4.04(2) 



TABLE 1-1 CONTINUED 


BOUNDARY MILE POINTS CLASSIFICATION DESIGNATED USES OTHER RESTRICTIONS 

Tatnuck Brook 

Source t o  o u t l e t  o f  Holden Reservo i r ,  
Ho1den 

- A P u b l i c  Water Supply MGL., Chp. 111 

A l l  streams which a r e  p u b l i c  wa te r  - A P u b l i c  Water Supply 
supp ly  i n  t h e  B lacks tone R i v e r  
Drainage Area which c ross  t h e  
Massachusetts-Rhode I s l a n d  S t a t e  
L i n e  un less  o the rw ise  denoted above 

Other s u r f a c e  waters i n  t h e  B lacks tone  - B 314 CMR 4.04(3) 
R i v e r  Drainage Area un less  o t h e r w i s e  
denoted above. 



BLACKSTONE RIVER BASIN -

Figure I-A WATER QUALITY ClASSlFlCAllON 
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11. WATER QUALITY CONDITIONS AND TRENDS 

E x i s t i n g  wa te r  q u a l i t y  c o n d i t i o n s  i n  t h e  B lacks tone  R i v e r  have been pub- 
l i s h e d  by  t h e  Techn ica l  Se rv i ces  Branch o f  t h e  Massachusetts D i v i s i o n  of 
Water P o l l u t i o n  C o n t r o l .  The most r e c e n t  assessment can be found i n  t h e  
Commonwealth of Massachusetts 1984 Summary o f  Water Q u a l i t y  r e p o r t .  
Pub l i shed  b i a n n u a l l y  by  t h e  Massachusetts D i v i s i o n  o f  Water P o l l u t i o n  
C o n t r o l  (MDWPC) t o  comply w i t h  S e c t i o n  305 (b )  o f  t h e  Clean Water A c t  
Amendments of 1977 (P.L. 95-217). The r e p o r t s  p r e s e n t s  a s i n g l e  assessment 
of  t h e  r e p o r t  wa te r  q u a l i t y  i n  t h e  Commonwealth b y  c o n s o l i d a t i n g  t h e  b e s t  
a v a i l a b l e  i n f o r m a t i o n .  Water q u a l i t y  problems a r e  r a t e d  by  comparing 
e x i s t i n g  c o n d i t i o n s  t o  t h e  ass igned wa te r  use c l a s s i f i c a t i o n  o f  t h a t  
segment. Survey measurements o f  va r ious  wa te r  q u a l i t y  parameters a r e  then 
compared t o  t h e  numer ica l  l i m i t s  g i v e n  i n  t h e  wa te r  q u a l i t y  s tandards .  

The segments o f  t h e  b a s i n  a r e  l i s t e d  i n  Table 11-1. Tab le  11-2, p r e s e n t s  
a summary o f  t h e  l akes  and ponds i n  t h e  B lacks tone  R i v e r  Basin.  The f o l l o w -  
i n g  a n a l y s i s  i s  t h e  most r e c e n t  assessment o f  wa te r  q u a l i t y  taken from t h e  
1984 305 (b )  r e p o r t  which i n c l u d e s  a l l  a v a i l a b l e  d a t a  c o l l e c t e d  up t o  t h a t  
date.  

From t h e  m id  1800's t o  t h e  l a t e  1960 's  and e a r l y  1 9 7 0 1 ~ s ~ w a t e r  quality i n  
t h e  B lacks tone  R i v e r  was degraded t o  t h e  e x t e n t  t h a t  i t  was u n f i t  f o r  any 
uses o t h e r  than power g e n e r a t i o n  and waste d i s p o s a l .  Problems i n c l u d e d  
g r e a t l y  e l e v a t e d  c o l i f o r m  counts ,  s o l i d s  and n u t r i e n t s ,  and s e v e r e l y  
depressed d i s s o l v e d  oxygen c o n c e n t r a t i o n s .  Sec t i ons  o f  t h e  Mumford R i v e r  
and M i l l  R i v e r  were s i m i l a r l y  degraded. 

The l a t e  1970 's  t o  t h e  p r e s e n t  have shown g r e a t  s t r i d e s  i n  p o l l u t i o n . a b a t e ;  
ment. A r e p o r t  p u b l i s h e d  by  t h i s  D i v i s i o n  i n  1971 l i s t e d  58 NPDES waste d i s -  
charges t o  t h e  B lacks tone  R i v e r  and i t s  t r i b u t a r i e s .  T h i s  number has been 
reduced t o  16 p e r m i t t e d  d ischarges .  I n c l u d e d  i n  t h i s  number a r e  f o u r  new 
secondary t r e a t m e n t  p l a n t s ;  i n  Grafton; Uxbridge, M i l l b u r y  and Worcester. 

D e s p i t e  these improvements many areas  o f  t h e  r i v e r  a r e  s t i l l  n o t  mee t ing  
. t h e  ass igned c l a s s i f i c a t i o n s .  Problems s t a r t  s h o r t l y  downstream f rom t h e  

Wai te  Pond Dam. Worcester Sp inn ing  and F i n i s h i n g  Company opera tes  a t r e a t -  
ment f a c i l i t y  t o  hand le  t h e i r  t e x t i l e  process wastes. Whi le  t rea tmen t  i s  
good, e f f l u e n t  volumes a r e  h i g h  compared t o  stream f l o w  caus ing  c o l o r ,  
O.O., and n u t r i e n t  problems. 
u n t r e a t e d  s a n i t a r y  d i scha rges  th roughout  t h e  Cher ry  Val l e y  S e c t i o n  of 

These problems a re  f u r t h e r  aggravated  by 

L e i c e s t e r .  Water q u a l i t y  improves and remains a t  i t s  B c l a s s i f i c a t i o n  
t h r o u g h  Worcester excep t  f o r  s to rmwater  r u n o f f  problems (be ing  s t u d i e d )  
and problems f rom t h e  M i l l  Brook combined sewer. The o v e r f l o w  f rom M i l l  Brook 
i s  con t inuous  b u t  i s  scheduled t o  be t i e d  i n t o  t h e  Upper B lacks tone  Water 
P o l l u t i o n  Abatement D i s t r i c t  Wastewater Treatment F a c i l i t y  (UBWPAO-WWTF). 
Excess stormwater f l o w s  w i l l  be handled by a s to rmwater  d e t e n t i o n  and 
c h l o r i n a t i o n  p l a n t  t o  be on l i n e  by 1987. 
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One of t h e  ma jo r  problems on t h e  B lacks tone  R i v e r  i s  t h e  sheer volume of 
t h e  UBWPAD-WWTF d ischarge.  Dur ing  p e r i o d s  o f  low f l o w  i n  summer months, 
t h e  d i s c h a r g e  f l o w  i s  c l o s e  t o  o r  g r e a t e r  than t h e  r i v e r  f l o w .  Whi le  t h e  
UBWPAO p l a n t  i s  p r o d u c i n g  good secondary e f f l u e n t  o r  b e t t e r ,  t h e  r i v e r  
tends  t o  t a k e  on t h e  c h a r a c t e r i s t i c s  o f  t h e  e f f l u e n t  due t o  volume. The 
ma jo r  impact  appears t o  be deoxygenat ion  caused by  n i t r i f i c a t i o n  of t h e  
l a r g e  amounts o f  ammonia-N d ischarged b y  t h e  UBWPAD. Other p a s t  problem 
areas  have g r e a t l y  improved. Many o f  t h e  raw s a n i t a r y  d i scha rges  i n  South 
G r a f t o n  have been t i e d  i n t o  t h e  new G r a f t o n  Treatment F a c i l i t y .  L i k e w i s e  
t h e  Uxbr idge p l a n t  has p i c k e d  up t h e  d i scha rges  i n  Uxbr idge c e n t e r  and t h e  
Emi le  Berna t  d ischarge.  

A new a rea  o f  concern  i s  t h e  t o x i c i t y  o f  t h e  sediment below Worcester.  
Years of waste d i s p o s a l  have c r e a t e d  l a r g e  d e p o s i t s  o f  sediment from 
M i l l b u r y  t o  Uxbr idge. A r e c e n t  s t u d y  conducted by  t h e  Department of 
Environmental  Q u a l i t y  Eng ineer ing  (DEQE) ( J u l y  1981) found these sediments 
t o  be laden w i t h  cadmium, chromium, n i c k e l ,  lead, t i n ,  and z i n c .  The 
p u b l i c  h e a l t h  impacts  o f  t h i s  c o n d i t i o n  a r e  n o t  known a t  p resen t .  Th i s  
s i t u a t i o n  should, however, p r e c l u d e  any p r i m a r y  c o n t a c t  t y p e  of  r e c r e a t i o n  
u n t i l  f u r t h e r  i n v e s t i g a t i o n  i s  conducted. 

F o r  t h e  most p a r t  a l l  t r i b u t a r y  streams meet t h e i r  assigned c l a s s i f i c a t i o n .  
Minor  problems on t h e  Mumford R i v e r  have improved due t o  t h e  e l i m i n a t i o n  of 
t h e  d i s c h a r g e  f r o m  Hayward Schuster wh ich  has gone o u t  o f  bus iness .  Prob-
lems from Emi le  Berna t  and u n t r e a t e d  s a n i t a r y  d i scha rges  i n  N o r t h  Uxbr idge 
have been a l l e v i a t e d  due t o  t h e  c o n s t r u c t i o n  o f  a new m u n i c i p a l  t r e a t m e n t  
p l a n t  i n  Uxbr idge. Water q u a l i t y  problems e x i s t e d  i n  t h e  M i l l  R i v e r  due t o  
t h e  ou tda ted  t r e a t m e n t  p l a n t  i n  Hopedale. The comp le t i on  o f  a new advanced 
secondary wastewater t rea tmen t  f a c i l i t y  has c o r r e c t e d  t h e  problems. Many 
of t h e  t r i b u t a r i e s  suppor t  a w ide  v a r i e t y  o f  uses. The upper reaches of  
t h e  B lacks tone  (Tatnuck and K e t t l e  Brooks) a r e  used as t h e  ma jo r  source of 
Worces ter ' s  wa te r  supp ly .  Most o f  t h e  t r i b u t a r i e s  suppor t  a t  l e a s t  warm- 
wa te r  f i s h e r i e s  and many a r e  s tacked  t r o u t  wa te rs  (Tab le  11-3). The West 
R i v e r  i s  used e x t e n s i v e l y  f o r  f i s h i n g  and a l s o  has a r e c r e a t i o n  area 
( sw imming /p i cn i ck ing ) .  The U.S. Army Corps o f  Engineers m a i n t a i n s  a dam on 
t h i s  r i v e r  f o r  t h e  purpose o f  f l o o d  c o n t r o l .  The lower  p o r t i o n  of t h e  M i l l  
R i v e r  ( H a r r i s  Pond) i s  used as an emergency wa te r  supp ly  f o r  t h e  c i t y  of 
Woonsocket, Rhode I s l a n d .  

I n  a d d i t i o n  t o  t h e  segment b y  segment a n a l y s i s  presented, A Water Q u a l i t y  
I ndex  ( W Q I )  a n a l y s i s  was conducted. Designed by  t h e  N a t i o n a l  S a n i t a t i o n  
Founda t ion  (NSF) as a means o f  communicating wa te r  q u a l i t y  t r e n d s  t o  t h e  
genera l  pub1 i c  i n  a s imp le ,  non - techn ica l  manner, t h e  W Q I  i n c o r p o r a t e s  n i n e  
wa te r  q u a l i t y  parameters i n t o  a s i n g l e  numer i ca l  v a l u e  on a s c a l e  f rom zero  
( p o o r e s t  q u a l i t y )  t o  one hundred. Water q u a l i t y  d a t a  f rom b o t h  1977 and 
1980 were s u b j e c t e d  t o  t h i s  a n a l y s i s .  The r e s u l t s  o f  these analyses a r e  
i n c l u d e d  w i t h  a d e t a i l e d  d e s c r i p t i o n  o f  t h e  Water Q u a l i t y  Index  i n  Appendix
2 o f  t h i s  r e p o r t .  
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TABLE 11-1 

BLACKSTONE R I V E R  B A S I N  

WATER~ 

SEGMENT D E S C R I P T I O N  
R I V E R  
MILE 

US E 
CLASSI-
FICATION S.V." 

DATA 
BASE 

Y E A R ( S )  

WATER 
QUALITY 
PROBLEM(S 1 

SOURCE(S)
OF 

PROBLEMS 
ABATEMENT NEEDS TO 
MEET CLASSIFICATION 

B lacks tone R i v e r  f rom Waite 
Pond, L e i c e s t e r  t o  C u r t i s  
Pond, Worcester 

59.3-51.3 B yes 1977 
1980 

Co lo r  
S o l i d s  
Col if orm 
N u t r i e n t s  

Worcester Spin- 
n i n g  and F i n i s h -  
ing .  Cher ry  V a l l e y  
sewer d ischarge.  

Sewer t h i s  area t o  
t he  UBWPAD-WWTP 
L e i c e s t e r  WWTP. 

C u r t i s  Pond t o  American 51.3-48.8 B 1977 S o l i d s  Urban r u n o f f .  Stormwater d e t e n t i o n  
S t e e l  Dam, Worcester yes 1980 C o l i  fo rm and c h l o r i n a t i o n  p ro -  

j e c t  underway. 

~1 

American S tee l  Dam t o  
F i s h e r v i l l e  Dam, G r a f t o n  

48.8-39.8 B 
yes 

1977 
1980 

D.O. 
Sol  i d s  
C o l i f o r m  
N u t r i e n t s  

M i l l  Brook. 

M i l l b u r y  STP 
UBWPAD-WWTF . Combined sewer sepa-

r a t i o n  i n  Worcester. 
Upgrade UBWPAD t o  
AST. C o r r e c t  i ndus -  
t r i a l  user  problems 
i n  Worcester and 
M i l l b u r y  (m ino r ) .  

F i s h e r v i l l e  Darn t o  R i c e  
City Pond, Uxbr idge 

39.8-31.1 B 
yes 

1977 
1980 

D.O. 
N u t r i e n t s  
A lgae 

UBWPAD-WWTF. 
N i  tr i f i c a t i o n  

Upgrade UBWPAD -WWTP 
t o  AST. 

R i c e  Ci ty Pond t o  Water 
Q u a l i t y  Mon i to r ,  
M i l l v i l l e  

31.1-23.7 B no 1977 
1980 

Water Qua l i t y  M o n i t o r  t o  
s t a t e  l i n e ,  B l a c k -
stone-Woonsocket,RI 

23.7-20.0 B 
yes 

1977 
1980 

C o l i f o r m  
N u t r i e n t s  

S a n i t a r y  d i s -  
charges i n  
B1ack s tone. 

Sewering o f  B l a c k -  
s tone t o  Woonsocket 
underway. 

* Standards V i o l a t i o n s  
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TABLE 11-1 (CONTINUED) 

WATER. 

R I V E R  
usE 

CLASSI-
OATH 
BASE 

WATER 
QUALI TY 

SOURCE ( S )
OF ABATEMENT NEEDS TU 

SEGMENT D E S C R I P T I O N  MILE FICATION S.V*  YEAR(S) PROB L EM(S ) PROBLEMS MEET CLASSIFICATION 

Quinsigamond R i v e r ,  
l e n g t h  

e n t i r e  5.3-0.0 B no 1977 
1980 _-

Mumford R i v e r ,  e n t i r e  l e n g t h  14.5-0.0 B no 1977 
1980 
1982 

West R ive r ,  e n t i r e  l e n g t h  8.8-0.0 B no 1977 
1980 

M i l l  R i v e r ,  e n t i r e  l e n g t h  11.o-0 .o B Yes 1977 Co 1iform 
0.0. 

Hopedale STP. Upgrade t o  AWT. 

S o l i d s  
N u t r i e n t s  

M i l l  Brook, e n t i r e  l e n g t h  3.0-0.0 B yes 1977 
1980 

D.O.
Solids 

Combined sewers. Separate combined 
sewers. 

C o l i f o r m  
PH 
N u t r i e n t s  

Tatnuck/Beaver Brooks, 
e n t i r e  l e n y t h  

3.0-0.0 B yes 1977 
1980 

0.0. 
S o l i d s  
C o l i f o r m  

Combined sewers. Separate combined 
sewers. 

P H  
N u t r i e n t s  

* Standards V i o l a t i o n s  

To ta l  m i l e s  assessed (B lacks tone  R i v e r )  - 39.3 
To ta l  m i l e s  meet ing  standards (B lacks tone  R i v e r )  
To ta l  m i l e s  assessed ( t r i b u t a r i e s )  - 45.6 

- 7.4 

Tota l  m i l e s  assessed ( t r i b u t a r i e s )  - 28.6 



__ 

TABLE 11-2 

BLACKSTONE R I V E R  B A S I N  

LAKES AND PONDS 

INVENTORY 

Number o f  l akes  and ponds 183 

Surface area of l akes  and ponds ( i n  acres)  6,993 

Number o f  l akes  and ponds g r e a t e r  than 10 acres  107 

Sur face  area o f  l akes  and ponds g r e a t e r  than 10 ac res  6,615 

Number o f  o f f i c i a l l y  recogn ized  Great Ponds 8 

Surface area of o f f i c i a l l y  recogn ized  Great  Ponds ( i n  acres)  2,060 

I N T E N S I V E  SURVEY(S) 
REPORT 

PUBLICATION 
LAKE- LOCATION SURVEY P E R I O D  DATE 

Doro thy  Pond M i  11 b u r y  1981-1982 J u l y  1983 

F l i n t  Pond 
( N o r t h  & South) 

Grafton/Shrewsbury 1979-1981 October 1982 

I n d i a n  Lake Worcester 1975-1976 December 1978 

Lake Quinsigamond Worcester/Shrewsbury 1979-1981 October 1982 

CLASSIFICATION 

S E V E R I T Y  
LAKE LOCATION STRATIFICATION POINTS 

B e l l  Pond Worcester U 6 

B r i e r l y  Pond M i  11 b u r y  U 9 

Coes R e s e r v o i r  Worcester U 10 

Cook Pond Worcester U 9 
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TABLE 11-2 (CONTINUED) 


SEVERITY 
LAKE- LOCATION STRATIFICATION POINTS 

C r y s t a l  Lake Oougl as U 8 

Dark Brook Reservo i r  Auburn U 10 

Doro thy  Pond M i  11 b u r y  U 9 

Eddy Pond Auburn U 8 

F l i n t  Pond 
( N o r t h  & South) 

Gra f  ton /S hrewsbury U 9 

Green Hi11 Pond Worcester U 7 

I n d i a n  Lake Worcester S 9 

Jordan Pond Shrewsbury U 11 

Lackey Pond Uxbr idge /Nor thb r idge  U 12 

Manchaug Pond Oougl as /Su t ton  S 3 

Nipmuc Pond Mendon S 6 

Pa tch  Pond Worcester U 8 

P o n d v i l l e  Pond Auburn /M i l l bu ry  U 11 

Lake Quinsigamood Worcester/Shrewsbury S 11 

Ramshorn Pond M i l l b u r y / S u t t o n  S 3 

Sa l  i s b u r y  Pond Worcester U 10 

S i n g l e t a r y  Pond Worcester S 10 

S t o n e v i l l e  Reservo i r  Auburn U 5 

Wai te  Pond L e i c e s t e r  U 5 

Wallum Lake D o u g l a s / B u r r i l l v i l l e
R . I .  

S 2 
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TABLE 11-3 
BLACKSTONE RIVER BASIN 

STOCKED TROUT WATERS* 

STREAMS TOWN/C I TY 

Big Burnmitt Brook Shrewsbury 
Center Brook Upton 
Centervi l le  Brook Doug1 as  
C r o n i n  Brook Grafton 
Dean Brook Upton 
Emerson Brook Uxbridge 
Fox Stream Blackstone 
Irons tone Brook Uxbridge 
Mill River Mendon, Blackstone 
Miscoe Brook Grafton 
Muddy Brook Mendon 
Murnford River Sutton, Douglas 
Peters  River Bellingham 
Warren Brook Upton 
West River Grafton, Up ton ,  Uxbridge 
Whitins Reservoir Brook Douglas 
(Unnamed Mass. Class i f ica t ion  System) 

LAKES, PONDS 

Coes Reservoir Worcester 
Lake Qui ns i g amond Worcester, Shrewsbury 
Singletary Lake M i l l b u r y ,  Sutton 
Wallum Pond Douglas 

*Source: Massachusetts Division o f  Fisher ies  
and Wildl i fe ,  "Stocked Trout Waters 
of Massachusetts." 
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111. WASTEWATER DISCHARGES 


Wastewater d ischarges  i n  t h e  B lacks tone  R i v e r  Bas in  a r e  governed by  p e r m i t s  
wh ich  a r e  j o i n t  Federa l  ( U n i t e d  S t a t e s  Environmental  P r o t e c t i o n  Agency) and 
S t a t e  (Massachusetts D i v i s i o n  o f  Water P o l l u t i o n  C o n t r o l )  issued. Th is  
program, known as t h e  N a t i o n a l  P o l l u t a n t  D ischarge E l i m i n a t i o n  System (NPDES) 
e s t a b l i s h e s  l e v e l s  of e f f l u e n t  q u a l i t y  t o  be ma in ta ined  a t  e x i s t i n g  t r e a t -  
ment f a c i l i t i e s  and s e t s  f o r t h  imp lementa t ion  schedules f o r  d i scha rges  
wh ich  c o n t r i b u t e  t o  v i o l a t i o n s  o f  wa te r  q u a l i t y  standards.  D ischarge p e r -  
m i t s  compr ise  t h e  v e h i c l e  f o r  imp lemen ta t i on  o f  water  q u a l i t y  management 
p l a n s .  Whereas t h e  b a s i n  p l a n  i s  e s s e n t i a l l y  a s t r a t e g y  document, each 
p e r m i t  s e t s  a formal imp lemen ta t i on  schedule f o r  abatement a c t i o n .  Coor-
d i n a t i o n  of b a s i n  p l a n n i n g  and p e r m i t  i ssuance i s ,  t h e r e f o r e ,  v i t a l  i n  
o r d e r  t o  assure e f f e c t i v e  abatement o f  p o l l u t i o n  i n  each basin,  as w e l l  as 
s t a  t e w i  de. 

Tables 111-1 and 111-2 p r o v i d e  a l i s t  o f  "ma jor "  and "minor "  wastewater 
d i scha rges  i n  t h e  B lacks tone  R i v e r  Basin. The c r i t e r i a  f o r  a "ma jor "  
d i s c h a r g e  i n  t h i s  r e p o r t  a r e  f l o w s  g r e a t e r  than 50,000 g a l l o n s  pe r  day 
(GPD) and/or c o n t a i n  p o t e n t i a l l y  harmfu l  p o l l u t a n t s ,  such as heavy me ta l s .  
E f f l u e n t s  n o t  meet ing  these  c r i t e r i a  a re  cons ide red  "m ino r "  d ischarges .  
One e x c e p t i o n  t o  t h e  r u l e  a r e  those d ischarges  wh ich  c o n t a i n  o n l y  c o o l i n g  
w a t e r  and a r e  n o t  i n f l u e n c e d  b y  i n d u s t r i a l  o r  domest ic process ~was tewa~ te r .  
These d ischarges  a r e  l i s t e d  i n  Tab le  111-3. Tab le  111-4 p resen ts  a l l  o f  
t h e  d i scha rges  i n  t h e  B lacks tone  R i v e r  Bas in  wh ich  have been e l i m i n a t e d  
S ince  t h e  imp lementa t ion  o f  t h e  1975 Water Q u a l i t y  Management Plan. O f  
p a r t i c u l a r  n o t e  i s  t h a t  33 o u t  o f  47 d ischarges  which have been e l i m i n a t e d  
were due t o  t h e  c o n s t r u c t i o n  o f  t h e  Upper B lacks tone  f a c i l i t y  i n  M i l l b u r y .  

I n  t h e  pas t ,  t h e  U.S. €PA has a l l owed  d ischarges  w i t h  acceptab le  perform- 
ance and p e r m i t  compl iance r e c o r d s  t o  c o n t i n u e  r e l e a s i n g  wastewater under 
t h e  o l d  p e r m i t  u n t i l  a new p e r m i t  i s  issued. I n  t h e  B lacks tone  R i v e r  
Basin,  t h e  m a j o r i t y  o f  d i s c h a r g e  p e r m i t s  have exp i red .  These p e r m i t s  a r e  
p r e s e n t l y  a w a i t i n g  renewal b y  t h e  U.S. EPA. The U.S. EPA, however, i s  
t r y i n g  t o  e x p e d i t e  t h e  p e r m i t  renewal process and has r e c e n t l y  e s t a b l i s h e d  
a Conso l i da ted  Perm i t s  Program. This program r e q u i r e s  t h a t  a l l  d i s c h a r g e r s  
h o l d i n g  e x p i r e d  p e r m i t s  f i l e  f o r  renewal acco rd ing  t o  t h e  new format.  

Each p e r m i t  c o n t a i n s  two s e c t i o n s :  e f f l u e n t  l i m i t a t i o n s  and schedules f o r  
c o r r e c t i v e  a c t i o n s .  The e f f l u e n t  l i m i t a t i o n  f o r m a l l y  e s t a b l i s h e s  per fo rm-  
ance c r i t e r i a  f o r  t rea tmen t  f a c i l i t i e s .  Some l i m i t a t i o n s  a re  c u r r e n t l y  
under r e v i e w  and may be m o d i f i e d  when t h e  p e r m i t  i s  o f f i c i a l l y  renewed. 
Imp lemen ta t i on  schedules a r e  i n c l u d e d  i f  e x i s t i n g  l e v e l s  o f  t rea tmen t  a r e  
n o t  adequate t o  meet i n -s t ream wa te r  q u a l i t y  goa ls  o r  when no t r e a t m e n t  i s  
be ing  prov ided.  I n  cases where an upgraded t rea tmen t  f a c i l i t y  i s  needed t o  
m a i n t a i n  wa te r  q u a l i t y  s tandards ,  t h e  e f f l u e n t  l i m i t a t i o n s  p o r t i o n  o f  t h e  
p e n n i t  r e q u i r e s  t h a t  p r e s e n t  performance l e v e l s  be ma in ta ined  w h i l e  c o r r e c -  
t i v e  a c t i o n  i s  undertaken. 
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The Massachusetts Division o f  Water Pol lut ion Control samples a l l  major 
wastewater discharges a t  l e a s t  once a year and during each in tens ive  water 
qua l i t y  survey. These data  are  analyzed and checked f o r  compliance w i t h  
t h e i r  NPDES permit and t h e n  published by the  Technical Services Branch of 
the D i v i s i o n .  Recent survey r e s u l t s  can be found in the following reports:  
The Blackstone River, Par t  B-Wastewater Discharge Data (1973, 1976, 
1979-80, and 1982). 

2 1  




TABLE 111-1 

BLACKSTONE R I V E R  B A S I N  

LIST OF MAJOR WASTEWATER DISCHARGES 
NPOES E X P I RATION 

SOURCE NATURE OF DISCHARGE R E C E I V I N G  WATER PERMIT NUMBER DATE 

1) Gra f ton  WWTP, G r a f t o n  
2)  Johnson S t e e l  & Wire,

I n c . ,  Worcester 

Trea ted  m u n i c i p a l  wastewater 
Trea ted  me ta l  p l a t i n g  process 
wastewater 

B lacks tone  R i v e r  
B lacks tone  R i v e r  

MA0101311 
MA0000868 

8/3/89 
6/30/812 

3) M i l l b u r y  WWTP, M i  l l b u r y  Trea ted  m u n i c i p a l  wastewater B lacks tone  R i v e r  MA0100650 4/26/89 

4 )  New England P l a t i n g ,  
I n c . ,  Worcester 

Trea ted  me ta l  p l a t i n g  process 
wastewater 

M i l l  Brook MA0005088 7/1/802 

5 )  Nor thb r idge  WWTP, 
Nor thb r idge  

Treated m u n i c i p a l  wastewater B lacks tone  R i v e r  MA0100722 6/15/87 

N 

6)  Upper B lacks tone  Water 
P o l l u t i o n  Abatement 

Trea ted  m u n i c i p a l  wastewater B lacks tone R i v e r  MA0102369 1/1/821 

N D i s t r i c t ,  M i l l b u r y  

7 )  Upton WWTP, Upton Trea ted  m u n i c i p a l  wastewater West R i v e r  MA0100196 10/31/82 

8 )  Uxbridge WWTP, Uxbr idge Trea ted  m u n i c i p a l  wastewater B lacks tone R i v e r  MA0102440 8/15/843 

9 )  Worcester Sp inn ing  and 
F i n i s h i n g ,  Inc., 
L e i c e s t e r  

Process wastewater f rom dye ing  
o p e r a t i o n s  

K e t t l e  Brook MA0004171 10/1/79 3 

10) Wyman Gordon Co., 
M i  11 b u r y  

Inc., N e u t r a l i z a t i o n  tank e f f l u e n t  Bonny Brook MA0001121 6/30/803 

11) Wyman Gordon Co., 
N o r t h  G r a f t o n  

Inc., T rea ted  process  wastewater 
f rom f e r r o u s  and non-

Quinsigamond R i v e r  MA0004341 9/29/88 

f e r r o u s  f o r g i n g  o p e r a t i o n s  

1 2 )  Wyman Gordon Co., 
Worcester 

Inc., Treated process  wastewater B lacks tone  R i v e r  MA0001112 6/24/803 

D r a f t  p e r m i t  r e q u i r i n g  advanced wastewater 
2 Sta tus  unknown 

t r e a t m e n t  i s  be ing  f i n a l i z e d  

3 Renewal a p p l i c a t i o n  submi t ted  



TABLE 111-2 

BLACKSTONE R I V E R  B A S I N  

LIST OF M I N O R  WASTEWATER DISCHARGES 

S TURE OF DISCHARGE R E C E I V I N G  WATER 

1) E. Douglas WWTP, T rea ted  m u n i c i p a l  wastewater Mumford R i v e r  
East Douglas 

2) Hopedale WWTP Trea ted  m u n i c i p a l  wastewater M i l l  R i v e r  

3 )  Massachusetts E l e c t r i c  Coo l i ng  waters  M idd le  R i v e r  
Co.,Inc.,Worcester 

iu 4) Nazareth Home f o r  Boys, Trea ted  domest ic wastewater K e t t l e  Brook 
w L e i c e s t e r  

5 )  Reed & P r ince ,  I n c . ,  E l i m i n a t e d  M idd le  R i v e r  
Worcester 

6 )  Scavone Concrete, Washwater f rom s tone  r i n s i n g  L e e s v i l l e  Pond 
Auburn o p e r a t i o n  

7 )  Standard Lock Washer Swamp on s i t e  
& Manu fac tu r ing  
Co., I nc .  

8 )  W & S Laundry, Washwater f rom l a u n d r y  B lacks tone  
B1 ack stone 

9 )  Worcester DPW, Worcester Stormwater d r a i n s  003-028 M i l l  Brook 

A p p l i c a t i o n  f o r  p e r m i t  renewal has been submi t ted  
Combined sewer ove r f l ows  w i l l  b e  e l i m i n a t e d  upon comp le t i on  o f  t h e  
sewer separa t i on /s to rm w a t e r  t rea tmen t  f a c i l i t y  abatement p r o j e c t  

NPnFS... ._ _  
PERMIT NL..--.I 

MA010195 

MA0102 20 2 

MA0001 741 

MA0025585 

MA0022861 

MA0021008 

MA0024741 

MA0002291 

MA00100463 

EXP I 

3/ 1/843 

4/14/87 

Perm i t  appl i c a -  
c a t i o n  submi t ted  

4/28/823 

7/1/803 

Perm i t  a p p l i c a -  
t i o n  submi t ted  

1/19/824 
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TABLE 111-4 

BLACKSTONE R I V E R  B A S I N  

DISCHARGES WHICH HAVE BEEN ELIMINATED S I N C E  1975 

NPOES 
P E R M I T  NUMBER DISCHARGE REASON FOR ELIMINATION 

1) MA0024160 A.A. B r u n e l l  E l e c t r i c  P l a t i n g  Corp., 
Worcester 

Connect ion t o  UBWPAD 

2) MA0024813 Advance P l a t i n g  Corp., Worcester Connect ion t o  UBWPAD 

3 )  MA0024520 A s t r a  Pharmaceut ica l  Products,  
Worcester 

Connect ion t o  UBWPAD 

4 )  MA0001899 B lacks tone P o t a t o  Chip, B lacks tone  Connect ion t o  Woonsocket WWTP 
N 
in 5)  N o t  known B lacks tone  Wool Scour ing, Worcester Connect ion t o  UBWPAO 

6 )  MA0024244 Commonwealth Gas Co., Worcester Connect ion t o  UBWPAD 

7 )  MA0024252 Commonwealth Gas Co., Worcester Connect ion t o  UBWPAD 

8 )  MA0022373 Coppus Eng ineer ing  Corp., Worcester Connect ion t o  UBWPAD 

9 )  MA0024805 Edward P. Garrepy, Inc. ,  Worcester Connect ion t o  UBWPAO 

10) MA0000639 E l f s k i n  Corp., L e i c e s t e r  Out o f  Business 

11) MA0000019 E m i l  Be rna t  & Sons, Inc., Uxbr idge Connect ion t o  Uxbr idge WWTP 

12) MHO000949 G.F. Wr igh t  S t e e l  & Wire Co., Worcester Connect ion t o  UBWPAD 

1 3 )  MA0024767 G & R Screw Machine Products,  Inc., 
Worcester 

Connect ion t o  UBWPAD 

14) MA 0022136 Hard Chrome D i v i s i o n ,  Inc. ,  Worcester Connect ion t o  UBWPAD 



TABLE 111-4 (CONTINUED) 

NPDES 
P E R M I T  NUMBER D I S C H A R G E  REASON FOR ELIMINATION 

15) MA0001538 Hayward Schuster  Woolen M i l l s ,  Inc., 
E. Douglas, Murnford 

Out o f  Business 

16)  MA0023523 Holbrook Drop Forge Co., Worcester Connect ion t o  UEWPAD 

17)  MA0022977 Independent P l a t i n g  Co., Worcester Connect ion t o  UBWPAD 

18) MA0020851 JSE Yarns, Uxbr idge Connect ion t o  Uxbr idge  WWTP 

19) MA0024449 K i l l e e n  Machine Tool Co., Inc., 
Worcester 

Connect ion t o  UEWPAD 

20) MA0090191 Massachusetts ANG-Worcester Connect ion t o  UEWPAD 

m 
N 

21) Not known N a t i o n a l  Standard, Worcester Connect ion t o  UBWPAD 

22) MA0000892 New England High Carbon Wire, 
M i  11b u r y  

Out o f  Business 

23) MA0022926 New Method P l a t i n g  Co., Worcester Connect ion t o  UBWPAD 

24) MA0020958 Parke r  Meta l  Goods, Worcester Connect ion t o  UEWPAD 

25) MA0023400 Paul Revere Corp., Worcester Connect ion t o  UBWPAD 

26) MA0024791 Photo Panels o f  New England, 
Worcester 

Connect ion t o  UEWPAD 

27) MA0022292 Presmet Corp., Worcester Connect ion t o  UEWPAD 

28) MA0005169 Rockwel l  I n t e r n a t i o n a l - D r a p e r  
D i  v i  s i  on, Hoped a1 e 

Out o f  Business 



TABLE 111-4 (CONTINUED) 

NPOES 
P E R M I T  NUMBER DISCHARGE REASON FOR ELIMINATION 

29) MA0005690 Sn ide r  Bro thers ,  Inc., Su t ton  Out o f  Business 

30) MA0001210 S t a n l e y  Woolen Co., Uxbr idge Connect ion t o  Uxbr idge WWTP 

31) MA0024783 Swans t rum Ga lvan iz ing ,  Inc .  
Worcester Connect ion t o  UBWPAD 

32) MA0022888 Tab le  Ta lk ,  Inc., Worcester Connect ion t o  UBWPAD 

33) Not known Thompson Wire, Inc., Worcester Connect ion t o  UBWPAD 

3 4 )  MA0004162 U.S. S t e e l  Inc., Worcester Out o f  Business 

35) MA0090107 U.S. Naval & Mar ine  Corp., Worcester Connect ion t o  UBWPAD 

36) MA 0024431 Va lve  Components Inc., Worcester Connect ion t o  UBWPAD 

37) MA0022071 V e r t i p i l e  Inc., Worcester Out o f  Business 

38) Not known Washburn Co., Worcester Connect ion t o  UBWPAD 

39) MA0026158 Western Pork Packers, Inc., Worcester Connect ion t o  UBWPAD 

40) MA0001252 W h i t i n  Machine Works, N o r t h b r i d g e  Change o f  L o c a t i o n  

41) MA0024651 Worcester Foundry Co., Worcester Connect ion t o  UBWPAD 

42) MA0025305 Wr igh t  Machine Corp., Worcester Connect ion t o  UBWPAD 

43) MA0022870 Worcester Pressed Stee l ,  Worcester Connect ion t o  UBWPAD 

44) MA0024538 Worcester Taper P i n  Corp., Worcester Connect ion t o  UBWPAD 

45) MA0025259 Worcester Wire Company Connect ion t o  UBWPAD 



I V .  WATER QUALITY MODEL AND WASTELOAD ALLOCATIONS 

I n  June 1971, a wa te r  q u a l i t y  model was developed by  Q u i r k ,  Lawler ,  and 
Matusky (QLM) f o r  t h e  Massachusetts D i v i s i o n  o f  Water P o l l u t i o n  C o n t r o l  
(MDWPC). Th i s  model e n t i t l e d  STREAM 1 was used t o  develop waste l oad  a l l o -  
c a t i o n s  f o r  p o i n t  source d i scha rges  t o  streams th roughou t  t h e  Commonwealth. 
A l though  t h e  p r o j e c t e d  e f f l u e n t  l o a d i n g s  p r o v i d e d  an i n i t i a l  approach
toward  t h e  a t t a i n m e n t  o f  a sound p o l l u t i o n  abatement program, t h e  STREAM 1 
model d i d  n o t  cons ide r  many i m p o r t a n t  stream dynamics. The model was then 
r e f i n e d  seve ra l  t imes t o  include t h e  f o l l o w i n g  v a r i a b l e s ;  n i t r i f i c a t i o n  
r a t e s ,  s l  udge (bottom) oxygen-uptake ra tes ,  pho tosyn thes i s  and r e s p i r a t i o n  
r a t e s ,  o r g a n i c  l o a d i n g s  f rom r u n o f f ,  t empera tu re  s i m u l a t i o n ,  and c o l i f o r m  
b a c t e r i a  d i e - o f f  r a t e s .  Th is  new model e n t i t l e d ,  STREAM 78, i s  now t h e  
b a s i s  f o r  d e t e r m i n i n g  p o i n t  source  waste l o a d  a l l o c a t i o n s  t o  streams i n  t h e  
Commonwealth. 

The most r e c e n t  waste l oad  a l l o c a t i o n  developed u s i n g  t h e  STREAM 78 model 
was f o r  t h e  Upper B lacks tone  Water P o l l u t i o n  Abatement D i s t r i c t  which 
d ischarges  approx ima te l y  30 m i l l i o n  g a l l o n s  p e r  day o f  wastewater t o  t h e  
B lacks tone  R i v e r  a t  t h e  W o r c e s t e r l M i l l b u r y  town l i n e ,  The model was deve l -
oped by  personne l  o f  t h e  MDWPC and was c a l i b r a t e d  u s i n g  October 1980 d a t a  
and v e r i f i e d  us ing  August and June 1980 data.  P r o j e c t i o n s  were then made 
t o  t h e  7-day, 10-year low f l o w  (7Q-10) which i s  t h e  b a s i s  f o r  des ign  l oad ings  
i n  Massachusetts. Th i s  i s  t h e  l o w e s t  f l o w  t h a t  can be expected t o  occu r  
seven c o n s e c u t i v e  days d u r i n g  a t e n  y e a r  p e r i o d  based on p a s t  f l o w  data.  

As p r e v i o u s l y  noted, t h e r e  a r e  f i v e  m u n i c i p a l  wastewater t r e a t m e n t  f a c i l i -  
t i e s  p r e s e n t l y  i n  o p e r a t i o n  wh ich  d i scha rge  d i r e c t l y  t o  t h e  B lacks tone  
R i v e r  i n  Massachusetts. These f a c i l i t i e s  a r e  t h e  Upper B lacks tone  Water 
P o l l u t i o n  Abatement D i s t r i c t  i n  Worcester, M i l l b u r y  WWTP, G r a f t o n  WWTP, 
N o r t h b r i d g e  WWTP, and Uxbr idge WWTP. These f a c i l i t i e s  a t  these des ign  
f l o w s  c o n t r i b u t e  app rox ima te l y  66 m i l l i o n  g a l l o n s  p e r  day (MGD) t o  t h e  
B lacks tone  R i v e r  o f  which 56.0 (MGD) o r  85% of t h i s  f l o w  w i l l  be f rom t h e  
Upper B lacks tone  p l a n t .  When p r o j e c t i n g  t o  t h e  117-10 c o n d i t i o n  and des ign  
f l ows  a t  t h e  Upper B lacks tone  p l a n t  i t  i s  es t ima ted  t h a t  t h i s  f a c i l i t y  w i l l  
compr ise  92% o f  t h e  t o t a l  f l o w  i n  t h e  B lacks tone  R i v e r  immedia te ly  
downstream o f  t h e  d ischarge.  Due t o  t h i s  f a c t  i t  i s  obv ious  t h a t  t h e  
d i s c h a r g e  f rom t h e  Upper B lacks tone  Water P o l l u t i o n  Abatement D i s t r i c t  i s  
t h e  most c r i t i c a l  i n  terms o f  wa te r  q u a l i t y  impact  m u n i c i p a l  d i s c h a r g e  i n  
t h e  bas in .  

P a s t  wa te r  q u a l i t y  d a t a  r e v e a l e d  t h a t  t h e  most c r i t i c a l  area i n  terms o f  
oxygen d e p l e t i o n  i n  t h e  B lacks tone  R i v e r  i s  f rom S u t t o n  S t r e e t  i n  Nor th -  
b r i d g e  t o  t h e  o u t l e t  o f  R i c e  City Pond i n  Uxbr idge w i t h  t h e  g r e a t e s t  sag 
o c c u r r i n g  i n  R i c e  C i t y  Pond. Th is  d e p l e t i o n  has been i d e n t i f i e d  th rough  
mode l i ng  e f f o r t s  as be ing  p r i m a r i l y  due t o  t h e  n i t r i f i c a t i o n  o f  t h e  e f f l u -  
e n t  from t h e  Upper B lacks tone  f a c i l i t y  and i n  p a r t  t o  d i u r n a l  f l u c t u a t i o n s  
caused by  a l g a l  pho tosyn thes i s  and r e s p i r a t i o n .  Mode l ing  e f f o r t s  have 
shown t h a t  i f  n i t r i f i c a t i o n  was c a r r i e d  o u t  a t  t h e  Upper B lacks tone  f a c i l -  
i t y  p r i o r  t o  d i s c h a r g e  t o  t h e  5 l a c k s t o n e  R iver ,  t h e  p r o j e c t e d  d i s s o l v e d  
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oxygen c o n c e n t r a t i o n s  would meet wa te r  q u a l i t y  standards w i t h  t h e  e x c e p t i o n  
o f  p e r i o d i c  n i g h t i m e  v i o l a t i o n s  due t o  a l g a l  r e s p i r a t i o n .  E l i m i n a t i o n  o f  
t h e  n i g h t t i m e  v i o l a t i o n s  can o n l y  b e  accompl ished by reduc ing  n u t r i e n t  
l e v e l s  ( n i t r o g e n  and phosphorus) wh ich  a c c e l e r a t e  e u t r o p h i c a t i o n .  Bo th  of 
t h e s e  n u t r i e n t s  can be d r a s t i c a l l y  reduced th rough  measures a t  t h e  Upper 
B lacks tone  f a c i l i t y .  N i t r o g e n  w i l l  be reduced as p r e v i o u s l y  noted, how-
ever ,  t h e  r e d u c t i o n  o f  phosphorus may n o t  be c o s t  e f f e c t i v e  a t  t h i s  t ime. 
A l though  p o i n t  source i n p u t s  o f  phosphorus a r e  s u f f i c i e n t l y  h i g h  t o  produce 
nu isance  a q u a t i c  c o n d i t i o n s ,  such c o n d i t i o n s  do n o t  appear p r e s e n t  o u t s i d e  
o f  d i u r n a l  f l u c t u a t i o n s .  I n h i b i t i n g  e f f e c t s  o f  t o x i c  substances such as 
heavy me ta l s  i n  t h e  sediment may be one e x p l a n a t i o n .  F u r t h e r  s tudy  such as 
a l g a l  assays a re  recommended b e f o r e  a d e c i s i o n  can be made. I t  shou ld  a l s o  
be n o t e d  t h a t  a d d i t i o n a l  model runs  were made v a r y i n g  t h e  degrees of t r e a t -
ment a t  a l l  t h e  m u n i c i p a l  p l a n t s  on t h e  B lacks tone  R ive r .  R e s u l t s  showed 
t h a t  due t o  t h e  magn i tude o f  t h e  Upper B lacks tone  d ischarge,  a d d i t i o n a l  
t r e a t m e n t  a t  M i l l b u r y ,  Gra f ton ,  N o r t h b r i d g e  and Uxbr idge i s  n o t  war.ranted 
and shou ld  remain a t  t h e i r  c u r r e n t  NPDES t rea tmen t  l e v e l s .  

Tab le  I V - 1  p resen ts  t h e  e f f l u e n t  l i m i t a t i o n s  o f  t h e  p r e v i o u s l y  ment ioned 
wastewater t rea tmen t  f a c i l i t i e s .  E f f l u e n t  l i m i t a t i o n s  f o r  i n d u s t r i a l  d i s -  
charges c o n t a i n i n g  heavy me ta l s ,  o r  o t h e r  p o t e n t i a l l y  t o x i c  contaminants  
have n o t  been developed by t h e  MDWPC. I n  t h e  past,  these l i m i t s  have been 
based on t h e  b e s t  p r a c t i c a l  t r e a t m e n t  needed t o  ach ieve  t h e  g u i d e l i n e s  f o r  
i n - s t r e a m  wa te r  q u a l i t y  wh ich  appear i n  t h e  EPA Q u a l i t y  C r i t e r i a  fo r  Water 
(U.S. EPA, 1976 a l s o  known as t h e  "Red Book"). More r e c e n t l y ,  t h e  U.S. t P H  
has developed updated c r i t e r i a  known as t h e  "White Book" f o r  assess ing  i n -  
stream wa te r  q u a l i t y .  These g u i d e l i n e s  a r e  be ing  rev iewed and may b e  used 
as a b a s i s  f o r  w r i t i n g  NPDES p e r m i t s  i n  t h e  f u t u r e .  
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TABLE I V - 1  

BLACKSTONE R I V E R  B A S I N  

PROPOSED EFFLUENT LIMITS* 

( L i m i t s  in mg/l  un less  o t h e r w i s e  noted) 

FLOW SUSPENDED AMMONIA DISSOLVED 
DISCHARGE ( M G D ) e  SOLIDS NITROGEN OXYGEN 

M i  11 b u r y  0.94 30 30 

N o r t h b r i  dge 1.8 30 30I _-
102 lo2 

G r a f t o n  3.88 30 30 L-

Uxbr idge 2.5 30 30 

UBWPAD 56.0 303 303 >6.0-

104 154 2.04 >6.D-
* o n l y  those f a c i l i t i e s  on t h e  main stem 

f o r  which mode l ing  has been conducted. 
Wasteload a l l o c a t i o n s  f o r  o t h e r  f a c i l i -  
t i e s  w i l l  b e  conducted on a case by  
case b a s i s .  

** t o  be assessed 

Seasonal l i m i t s  October 1 t o  A p r i l  30* AWT n o t  requ i red ,  i f  UBWPAD ach ieves  r e q u i r e d  removals 
3 November 1 t o  May 1 4  
4 May 15  t o  October 3 1  
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V. POLLUTION ABATEMENT PROJECTS 


The 1975 B lacks tone  R i v e r  Water Q u a l i t y  Management P lan  o u t l i n e d  b o t h  muni- 
c i p a l  and i n d u s t r i a l  abatement p r o j e c t s  c u r r e n t l y  underway w i t h i n  t h e  b a s i n  
of wh ich  most were i n  t h e  p l a n n i n g  stages. S ince  t h a t  t i m e  a d d i t i o n a l  wa te r  
q u a l i t y  surveys  have been conducted i n  1977 and 1980 and t h e  wa te r  q u a l i t y  
s tandards  were r e v i s e d  i n  1978 and 1984. Th is  coup led  w i t h  t h e  e l i m i n a t i o n  
of m e r - o u s  d i scha rges  e i t h e r  by  m u n i c i p a l  t i e - i n s  o r  p l a n t  c l o s i n g s ,  has 
n e c e s s i - t a t e d  a r e - e v a l u a t i o n  o f  t h e  1975 recommendations. 

Th is  s e c t i o n  p r e s e n t s  a town-by-town summary o f  completed abatement p r o j -  
eCtS and remain ing  areas wh ich  need t o  be addressed r e l a t i n g  t o  wa te r  qua l -  
i t y  problems i n  t h e  B lacks tone  R i v e r  Bas in  due t o  p o i n t  source d ischarges .  

Wastewater Treatment Technology 

Before d i s c u s s i n g  s p e c i f i c  p o l l u t i o n  abatement p r o j e c t s  t h a t  have been com- 
p l e t e d  o r  p r e s e n t l y  underway i n  t h e  B lacks tone  R i v e r  Basin, i t  may be he lp -  
f u l  t o  b r i e f l y  summarize conven t iona l  t rea tmen t  p r a c t i c e s  t h a t  a r e  c u r r e n t l y  
used f o r  b o t h  s a n i t a r y  and i n d u s t r i a l  wastewaters. A d e t a i l e d  account of 
t h e  h i  s t o r y ,  des ign  and development o f  wastewater t rea tmen t  p l a n t  t echno logy  
of a l l  of t h e  v a r i o u s  u n i t  processes t h a t  a r e  i n  use today  i s  beyond t h e  
scope of t h i s  r e p o r t .  For  more i n f o r m a t i o n  c o n s u l t  c u r r e n t  t e x t  books on 
s a n i t a r y  and env i ronmenta l  e n g i n e e r i n g  such as Wastewater Eng ineer ing :  
Treatment, D isposa l ,  Reuse, M e t c a l f  and Eddy, Inc .  1979. 

P r i o r  t o  d i s p o s a l  t o  s u r f a c e  o r  groundwater, wastewaters a re  s u b j e c t e d  t o  
v a r i o u s  forms o f  t r e a t m e n t  t o  p r e v e n t  them f rom s e v e r e l y  degrad ing  t h e  qua l -  
i t y  of t h e  r e c e i v i n g  water. O f ten  t rea tmen t  p l a n t  techn iques  se rve  t o  has- 
t e n  s e t t l i n g  o r  decompos i t ion  processes t h a t  would occu r  n a t u r a l l y  a t  a much 
s lower  r a t e  and a t  t h e  expense o f  a r i v e r  o r  s t ream 's  wa te r  q u a l i t y .  

Treatment p r a c t i c e s  f a l l  i n t o  t h r e e  genera l  c a t e g o r i e s .  P r imary  t rea tmen t  
i n v o l v e s  t h e  removal o f  s o l i d  m a t t e r  wh ich  e i t h e r  f l o a t s  t o  t h e  s u r f a c e  of 
t h e  wastewater o r  s e t t l e s  o u t  due t o  g r a v i t y .  T h i s  i s  u s u a l l y  accompl ished 
by an i n i t i a l  sc reen ing  o r  s i e v i n g  o f  t h e  i n f l u e n t ,  f o l l o w e d  by  s l o w l y  pas- 
s i n g  t h e  wastewater th rough  l a r g e  sed imen ta t i on  tanks  o r  c l a r i f i e r s .  The 
slow f l ow  of t h e  wastewater a l l o w s  suspended s o l i d s  t o  g r a d u a l l y  s e t t l e  t o  
t h e  bottom o f  t h e  tank .  A w e l l  designed e f f i c i e n t l y  opera ted  p r i m a r y  t r e a t -  
ment system shou ld  remove f i f t y  t o  s i x t y  p e r c e n t  o f  t h e  suspended s o l i d s  and 
t w e n t y - f i v e  t o  f o r t y  p e r c e n t  o f  t h e  b iochemica l  oxygen demand f rom a waste- 
water.  

Secondary t r e a t m e n t  o r  b i o l o g i c a l  waste t rea tmen t  i n v o l v e s  t h e  p r e p a r a t i o n  
o f  a s u i t a b l e  h a b i t a t  f o r  a community of microorganisms t h a t  w i l l  s l o w l y  
decompose t h e  o r g a n i c  m a t t e r  con ta ined  i n  t h e  wastewater.  The fundamental 
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p r i n c i p a l  u n d e r l y i n g  t h i s  t rea tmen t  i s  t o  p r o v i d e  a medium t h a t  a c c e l e r a t e s  
t h e  decompos i t ion  o f  o r g a n i c  m a t t e r  t h a t  would n a t u r a l l y  occur  more s l o w l y  
i n  a r e c e i v i n g  stream. A p o p u l a t i o n  o f  microorganisms u t i l i z e s  t h e  waste- 
w a t e r  as a food s u p p l y  and s l o w l y  decomposes t h e  o r g a n i c  ma t te r .  S ince  t h i s  
d i g e s t i o n  process  u t i l i z e s  oxygen, u n t r e a t e d  wastewaters be ing  d i scha rged  t o  
a r e c e i v i n g  stream e x e r t  a b iochemica l  oxygen demand (BOD) s t r o n g  enough t o  
d e p l e t e  t h e  d i s s o l v e d  oxygen c o n c e n t r a t i o n  caus ing  adverse e f f e c t s  on t h e  
f i s h  p o p u l a t i o n s .  The two most common types  o f  secondary t r e a t m e n t  processes 
a r e  t r i c k l i n g  f i l t e r s  and a c t i v a t e d  sludge. A t r i c k l i n g  f i l t e r  i s  a chamber 
c o n t a i n i n g  r o c k s  o r  o t h e r  coa rse  m a t e r i a l s  wh ich  a c t s  as a s u b s t r a t e  f o r  t h e  
microorganisms, The wastewater,  a f t e r  p r i m a r y  c l a r i f i c a t i o n ,  i s  sprayed over 
t h e  s u b s t r a t e .  The mic robes  s l o w l y  remove t h e  o r g a n i c  m a t t e r  as wastewater 
passes th rough t h e  t r i c k l i n g  f i l t e r .  An a c t i v a t e d  s ludge  system i n v o l v e s  
m i x i n g  wastewater w i t h  a s ludge  c o n t a i n i n g  a dense p o p u l a t i o n  of b a c t e r i a .  
A g i t a t i o n  and a e r a t i o n  o f  t h e  m i x t u r e  causes t h e  microorganisms t o  clump 
t o g e t h e r  and feed on o r g a n i c  m a t t e r  i n  t h e  wastewater.  F i n a l  c l a r i f i c a -  
t i o n  separa tes  t r e a t e d  wastewater f rom t h e  b i o l o g i c a l  s ludge. These 
t r e a t m e n t  processes f o l l o w e d  by secondary c l a r i f i c a t i o n  can remove up t o  
e i g h t y - f i v e  p e r c e n t  o f  t h e  b iochemica l  oxygen demand (BOO) and suspended 
s o l i d s  f rom a wastewater.  

The e f f l u e n t  f rom a secondary t r e a t m e n t  f a c i l i t y  may s t i l l  c o n t a i n  n u t r i e n t  
c o n c e n t r a t i o n s  t o o  h i g h  t o  be d i scha rged  t o  a r e c e i v i n g  stream w i t h o u t  
f u r t h e r  t rea tmen t .  The processes  f o r  f u r t h e r  n u t r i e n t  removal f a l l  w i t h i n  
t h e  c a t e g o r y  o f  advanced o r  t e r t i a r y  wastewater t rea tmen t .  In o r d e r  t o  p r e -  
v e n t  t h e  i n t r o d u c t i o n  o f  excess i ve  amounts o f  a l g a l  and p l a n t  n u t r i e n t s  t o  
a r e c e i v i n g  stream i t  i s  o f t e n  necessary  t o  remove n i t r o g e n  and phosphorus 
from t h e  e f f l u e n t .  Numerous methods a re  a v a i l a b l e  f o r  n i t r o g e n  c o n v e r s i o n  
and removal. Most o f  t hese  procedures  i n v o l v e  e i t h e r  a chemica l  t r e a t m e n t  
such as ammonia s t r i p p i n g  o r  i o n  exchange, o r  a b i o l o g i c a l  p rocess  u s i n g  
s p e c i a l i z e d  p o p u l a t i o n s  o r  mic roorgan isms known as n i t r i f i e r s ,  Phosphorus
removal i s  ach ieved th rough  t h e  a d d i t i o n  o f  c o a g u l a t i n g  chemica ls  t o  a 
wastewater which, when s l o w l y  s t i r r e d ,  conve r t s  d i s s o l v e d  phosphorus t o  an 
i n s o l u b l e  form wh ich  s e t t l e s  t o  t h e  bo t tom o f  t h e  tank. Th is  p rocess  i s  
known as c o a g u l a t i o n  and f l o c c u l a t i o n .  

A f t e r  each t y p e  o f  wastewater t r e a t m e n t  method t h e  s a n i t a r y  wastewater i s  
s u b j e c t e d  t o  a d i s i n f e c t i o n  process, u s u a l l y  c h l o r i n a t i o n ,  b e f o r e  i t  i s  d i s -  
charged t o  t h e  r e c e i v i n g  stream, t o  k i l l  pa thogen ic  organisms. The waste- 
wa te r  i s  t r e a t e d  w i t h  c h l o r i n e  i n  a c o n t a c t  chamber. The c h l o r i n e  f i r s t  
combines w i t h  any ammonia p r e s e n t  f o rm ing  a group o f  compounds c a l l e d  
ch lo ramines .  The rema in ing  c h l o r i n e  th rough  h y d r o l y s i s  produces hypo- 
c h l o r o u s  a c i d  (HOCL),  t h i s  compound k i l l s  t h e  b a c t e r i a  and o t h e r  pathogens 
t h a t  m i g h t  cause a t h r e a t  t o  p u b l i c  h e a l t h .  The ch lo ramines  and o t h e r  
c h l o r i n e  r e s i d u a l s  have been shown t o  be t o x i c  and a q u a t i c  organisms a t  h i g h  
c o n c e n t r a t i o n s .  I n  r e c e n t  yea rs  t h i s  t o x i c i t y  has caused concerns about t h e  
use O f  c h l o r i n e  f o r  wastewater d i s i n f e c t i o n .  A l t e r n a t i v e  means o f  d i s i n f e c -  
t i o n  a r e  p r e s e n t l y  b e i n g  i n v e s t i g a t e d ,  such as o r o n a t i o n  and u l t r a v i o l e t  
l i g h t .  
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The c o n c e n t r a t i o n s  and t ypes  o f  c o n s t i t u e n t s  p r e s e n t  i n  i n d u s t r i a l  waste- 
wa te rs  a r e  ex t reme ly  v a r i a b l e  f rom i n d u s t r y  t o  i n d u s t r y .  The c h a r a c t e r i s -  
t i c s  of i n d u s t r i a l  wastewater depend l a r g e l y  on how much water  i s  u t i l i z e d .  
Some i n d u s t r i e s  use wa te r  as p a r t  o f  t h e i r  manu fac tu r ing  process w h i l e  
o t h e r s  use wa te r  f o r  washing o r  r i n s i n g  manufactured produc ts .  Other i n -  
d u s t r i e s  use wa te r  f o r  c o o l i n g  processes. As a r e s u l t  o f  t h e  v a r i a b l e  n a t u r e  
of i n d u s t r i a l  wastewaters, complex t rea tmen t  techn iques  have been developed 
t h a t  a r e  o f t e n  un ique t o  one o r  a few i n d u s t r i a l  c lasses .  Many of t h e  t r e a t -  
ment processes a r e  a p p l i c a b l e  t o  a number o f  i n d u s t r i e s .  These i n c l u d e  tech- 
n iques  f o r  r e d u c i n g  wastewater volume, n e u t r a l i z i n g  a c i d  o r  a l k a l i n e  wastes, 
removing suspended s o l i d s  and s ludge  hand l ing .  

S p e c i a l i z e d  techn iques  f o r  t h e  removal o f  d i s s o l v e d  s o l i d s ,  heavy meta ls ,  
v o l a t i l e  hydrocarbons, o i l  and grease, and complex process  wastes have been 
developed and a r e  i n  use a t  i n d u s t r i a l  t rea tmen t  f a c i l i t i e s .  Paper manufac- 
t u r e r s  and f o o d  p rocess ing  i n d u s t r i e s  produce a waste t h a t  i s  b iodegradab le  
and t h e r e f o r e  amenable t o  t h e  types  o f  b i o l o g i c a l  t r e a t m e n t  used a t  mun ic i -  
p a l  f a c i l i t i e s .  In urban and suburban areas t h e  b iodegradab le  i n d u s t r i a l  
wastewaters can be t r a n s p o r t e d  by  t h e  sewerage system t o  t h e  m u n i c i p a l  t r e a t -
ment f a c i l i t i e s  f o r  t rea tmen t .  I n  o t h e r  cases, i n d u s t r i e s  must p r e t r e a t  t h e i r  
wastewater t o  remove c o n s t i t u e n t s  t h a t  may d i s r u p t  t h e  b i o l o g i c a l  processes 
used a t  t h e  m u n i c i p a l  t r e a t m e n t  p l a n t  p r i o r  t o  d i s p o s a l  t o  t h e  sewerage sys- 
tem. 

Fo r  d e t a i l e d  i n f o r m a t i o n  on i n d u s t r i a l  wastewater t r e a t m e n t  t h e  reader  i s  
recommended t o  c o n s u l t  I n d u s t r i a l  Water P o l l u t i o n ;  O r i g i n s ,  C h a r a c t e r i s t i c s ,  
and Treatment. Nemerow. 1978. Th is  t e x t  o resen ts  a comolete overv iew of t h e  
t h e o r y  and a p p l i c a t i o n ' o f .  numerous t r e a t m e n t  techn iques '  and s t r a t e g i e s ,  as 
w e l l  as s p e c i f i c  i n f o r m a t i o n  on t h e  approaches t o  hand le  i n d u s t r i a l  waste- 
water .  

M u n i c i p a l  Abatement P r o j e c t s  

An assessment of  m u n i c i p a l  wastewater t rea tmen t  and c o l l e c t i o n  f a c i l i t i e s  
needs was i n c l u d e d  i n  t h e  1975 B lacks tone  R i v e r  B a s i n  Water Q u a l i t y  Manage- 
ment P lan  prepared by  t h e  MDWPC. S ince  t h a t  t i m e  many o f  t h e  communit ies 
have i n i t i a t e d  p o l l u t i o n  abatement programs t h a t  were recommended i n  t h e  
1975 Report .  The emphasis t o  d a t e  i n  t h e  B lacks tone  R i v e r  Bas in  has been 
on t h e  d e s i g n  and c o n s t r u c t i o n  o f  conveyance systems and wastewater t r e a t -  
ment p l a n t s  i n  m u n i c i p a l i t i e s  t h a t  e x h i b i t  t h i c k l y  s e t t l e d  p o p u l a t i o n  cen- 
t e r s  and/or s o i l  c h a r a c t e r i s t i c s  t h a t  a re  u n s u i t a b l e  f o r  t h e  use of i n d i -
v i d u a l  o n - s i t e  subsur face  sewage d i s p o s a l  systems. 

The U.S. Environmental  P r o t e c t i o n  Agency and t h e  Massachusetts D i v i s i o n  of 
Water P o l l u t i o n  C o n t r o l  a d m i n i s t e r  a C o n s t r u c t i o n  Grants  Program whereby 
f e d e r a l  and s t a t e  funds  a r e  made a v a i l a b l e  t o  c i t i e s  and towns t o  be used 
toward  t h e  des ign  and c o n s t r u c t i o n  o f  pub l i c l y -owned  wastewater t rea tmen t  
works ( P O T W ' s ) .  I n  t h e  pas t ,  f e d e r a l  and s t a t e  a l l o t m e n t s  g e n e r a l l y  amounted 
t o  7 5  and 15 pe rcen t ,  r e s p e c t i v e l y ,  o f  t h e  c o s t s  o f  t rea tmen t  works c o n s t r u c -  
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t i o n  t o  be supplemented w i t h  a m u n i c i p a l  share  o f  10 percent .  Beg inn ing  
October 1, 1984, t h e  f e d e r a l  p o r t i o n  o f  p r o j e c t  f u n d i n g  w i l l  b e  reduced 
t o  55 pe rcen t .  The rema in ing  c o s t  d e f i c i e n c i e s  w i l l  b e  made up by i n -  
c reased s t a t e  and l o c a l  shares.  C e r t a i n  p r o j e c t s  may b e  e l i g i b l e  f o r  
" i n n o v a t i v e  o r  a l t e r n a t i v e "  f u n d i n g  wh ich  may r e c e i v e  a d d i t i o n a l  f e d e r a l  
f i n a n c i a l  a id .  

The p rocedure  th rough  wh ich  a c i t y  o r  town f o l l o w s  when p l a n n i n g  and con- 
s t r u c t i n g  sewers and t r e a t m e n t  works c o n s i s t s  o f  t h r e e  ma jo r  phases o r  
steps. Step I i n v o l v e s  t h e  development o f  an e n g i n e e r i n g  r e p o r t  o r  f a c i -
l i t y  p l a n  wh ich  assesses t h e  e x i s t i n g  sewage h a n d l i n g  p r a c t i c e s  o f  a muni- 
c i p a l i t y ,  de termines  t h e  e x i s t i n g  and f u t u r e  wastewater management needs, 
and makes s p e c i f i c  recommendations f o r  mee t ing  those needs. The recommen- 
d a t i o n s  may i n c l u d e  t h e  c o n s t r u c t i o n  o f  sewerage systems and t r e a t m e n t  
f a c i l i t i e s ,  o r  i n  o t h e r  i ns tances ,  r e h a b i l i t a t i o n  and maintenance programs 
f o r  e x i s t i n g  systems o f  sewage d i s p o s a l .  The communit ies f o r  wh ich  s t r u c -  
t u r a l  a l t e r n a t i v e s  a r e  recommended d u r i n g  f a c i l i t i e s  p l a n n i n g  then a p p l y  
f o r  Step I 1  f u n d i n g  wh ich  i s  used f o r  t h e  des ign  work r e q u i r e d  t o  proceed 
w i t h  t h e  recommended p o l l u t i o n  abatement program. F o l l o w i n g  a rev iew  of 
t h e  p l a n s  and s p e c i f i c a t i o n s  f o r  sewerage works, a Step 111 g r a n t  may b e  
awarded f o r  t h e  a c t u a l  i n s t a l l a t i o n  o f  i n t e r c e p t o r s  and/or c o n s t r u c t i o n  of 
t r e a t m e n t  f a c i  1 t i e s .  

As each s t e p  o f  t h e  c o n s t r u c t i o n  g r a n t s  process i s  completed, e n g i n e e r i n g  
r e p o r t s  a r e  s u b j e c t e d  t o  c a r e f u l  r e v i e w  by t h e  U.S. EPA and t h e  MDWPC t o  
ensure  t h a t  t h e y  meet t h e  requ i rements  s e t  f o r t h  i n  t h e  C o n s t r u c t i o n  Grants  
Program g u i d e l i n e s  and r e g u l a t i o n s .  Water q u a l i t y  rev iews  a r e  a l s o  under-  
t aken  th roughou t  t h e  g r a n t s  process t o  assure  t h a t  t h e  f u n d i n g  o f  t h e  
POTW's w i l l  produce t h e  maximum r e t u r n  i n  wa te r  q u a l i t y  improvement. A 
m u n i c i p a l i t y  i s  n o t  e l i g i b l e  t o  move f o r w a r d  t o  t h e  n e x t  s t e p  o f  t h e  con- 
s t r u c t i o n  g r a n t s  process u n t i  1 t h e  requ i rements  o f  t h e  preceed ing  s tep  
a r e  s a t i s f a c t o r i l y  met. 

The remainder  o f  t h i s  s e c t i o n  w i l l  p r e s e n t  community o r  r e g i o n a l  l e v e l  sum-
m a r i e s  o f  wa te r  p o l l u t i o n  abatement t h a t  have been under taken o r  a r e  p r o -  
posed f o r  t h e  m u n i c i p a l i t i e s  w i t h i n  t h e  B lacks tone  R i v e r  Basin.  

Auburn-
Auburn i s  a member of t h e  Upper B l a c k s t o n e  Water P o l l u t i o n  Abatement D i s -  
t r i c t  (UBWPAD). The K e t t l e  Brook watershed l i e s  w i t h i n  t h e  t o w n ' s  bound- 
a r i e s .  A m a j o r i t y  o f  t h e  wastes genera ted  i n  Auburn a r e  conveyed t o  t h e  
UBWPAD t r e a t m e n t  f a c i l i t y  i n  M i l l b u r y  on Route 20. The C o n s t r u c t i o n  Grants  
S e c t i o n  o f  t h e  D i v i s i o n  o f  Water P o l l u t i o n  c o n t r o l  approved t h e  fund ing  f o r  
two sewer expansion p r o j e c t s  t h a t  have e l i m i n a t e d  a m a j o r i t y  o f  t h e  o n - s i t e  
d i s p o s a l  systems i n  t h e  most p o p u l a t e d  areas o f  t h e  town. The monies spent  
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on these p o l l u t i o n  abatement p r o j e c t s  a r e  summarized below. 

-Date -Step* T o t a l  Federa l  -S t a t e  Town-
6/30/76 3 5,517,900 4,138,425 827,685 551,790 

3/25/77 3 4,670,200 3,502,650 700,530 467,020 

Sub- To t  a1 10,188,100 7,641,075 1,528,215 1,018,810 

Be l l i ngham 

The town has exper ienced r a p i d  r e s i d e n t i a l  and i n d u s t r i a l  g rowth  i n  r e c e n t  
years .  The southern  p o r t i o n  o f  t h e  town d r a i n s  t o  t h e  P e t e r s  R ive r .  The 
n o r t h e r n  p o r t i o n  l i e s  i n  t h e  Char les  R i v e r  Basin.  A f a c i l i t i e s  p l a n  was 
completed i n  1981 t o  i n v e s t i g a t e  sewer ing  t h e  sou the rn  p o r t i o n  t o  t h e  Woon- 
socket,  Rhode I s l a n d  Treatment F a c i l i t y  and t h e  n o r t h e r n  p o r t i o n  t o  t h e  
Char les  R i v e r  P o l l u t i o n  C o n t r o l  F a c i l i t y  i n  Medway. The imp lementa t ion  of 
t h e  p o l l u t i o n  abatement p r o j e c t  i s  p r e s e n t l y  under c o n s i d e r a t i o n  by  t h e  town 
and a h i r e d  c o n s u l t a n t .  The septage genera ted  i n  t h e  town cou ld  be d isposed 
of a t  t h e  Woonsocket Treatment F a c i l i t i e s .  The monies spent on t h e  f a c i l i -  
t i e s  p l a n  a r e  summarized below. 

Date  Step T o t a l- - - Federa l  S t a t e  Town 

8/27/81 1 231,815 173,861 34,772 23,181 

61 acks tone 

The town i s  l o c a t e d  on t h e  bo rde r  o f  Massachusetts and Rhode I s l a n d .  B lack -
s tone  c e n t e r  and t h e  sou the rn  p o r t i o n  o f  t h e  town a r e  t h e  most dense ly  popu- 
l a t e d  areas. These areas a r e  sewered t o  t h e  Woonsocket Wastewater Treatment 
F a c i l i t y .  The sewer e x t e n s i o n  p r o j e c t  has e l i m i n a t e d  a major  p o l l u t i a n  
source  t o  t h e  P e t e r s  R i v e r  and has improved t h e  wa te r  q u a l i t y .  The c o s t  of 
t h e  sewer expansion p r o j e c t  i s  summarized below. 

- - T o t a l  Federa l  - -Date Step S t a t e  Town 

9/22/77 3 2,109,900 1,582,425 316,485 210,990 

* C o n s t r u c t i o n  Grants Steps 
1 - F a c i l i t i e s  P lann ing  
2 - Des ign  o f  Abatement P r o j e c t  
3 - C o n s t r u c t i o n  o f  Abatement P r o j e c t  

CS - Connector Sewers o r  L a t e r a l  Sewer C o n s t r u c t i o n  P r o j e c t  
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B o y l s t o n  

The m a j o r i t y  o f  t h e  l and  a rea  o f  t h e  town l i e s  i n  t h e  Wachusett R e s e r v o i r  
watershed o f  t h e  Nashua R i v e r  Basin.  The southwest  c o r n e r  o f  the town b o r -  
ders West Boy ls ton ,  Shrewsbury, and Worcester.  T h i s  segment d r a i n s  t o  t h e  
B lacks tone  R i v e r  Basin.  No s i g n i f i c a n t  waste d i s p o s a l  problems e x i s t  a t  t h e  
p r e s e n t  t i m e  i n  t h i s  area. However, a sewer expansion p r o j e c t  t o  t i e  i n t o  
t h e  Upper B l a c k s t o n e  Treatment  F a c i l i t y  should be i n v e s t i g a t e d  ift h e  area 
exper iences  an i n c r e a s e  i n  r e s i d e n t i a l  o r  i n d u s t r i a l  growth.  No monies have 
been a l l o c a t e d  f o r  p o l l u t i o n  abatement p r o j e c t s .  

West Boy1 s t o n  

The land  area o f  t h e  town d r a i n s  t o  t h e  Wachusett R e s e r v o i r .  The sou the rn  
p o r t i o n  o f  t h e  town b o r d e r s  the  Greendale s e c t i o n  o f  Worces ter  wh ich  d r a i n s  
t o  the  B l a c k s t o n e  R i v e r  Watershed. Subsur face d i s p o s a l  systems i n  t h i s  a rea  
have t h e  p o t e n t i a l  o f  c a u s i n g  wa te r  q u a l i t y  problems i f  n o t  f u n c t i o n i n g  prop-  
e r l y .  The town shou ld  p o s s i b l y  i n v e s t i g a t e  becoming a member of t h e  Upper 
B l a c k s t o n e  Water P o l l u t i o n  Abatement D i s t r i c t  o r  c o n s i d e r  t h e  r e h a b i l i t a t i o n  
and r e - e v a l u a t i o n  o f  t h e  s u b s u r f a c e  d i s p o s a l  system. A f a c i l i t i e s  p l a n  c o u l d  
be completed t o  e v a l u a t e  t h e  p o l l u t i o n  abatement a l t e r n a t i v e s .  A t  t h e  p r e s -  
e n t  t i m e  no C o n s t r u c t i o n  Gran t  monies have been spent  i n  t h e  town. 

Douglas 

The town l i e s  i n  t h e  watershed o f  t h e  Mumford R iver .  It suppor t s  a 0.18 MGD 
a c t i v a t e d  s ludge  wastewater t r e a t m e n t  f a c i l i t y .  The c o l l e c t i o n  system was 
expanded i n  1981 t o  i n c l u d e  t h e  area a long Route 16 t o  Douglas Center .  A 
f a c i l i t i e s  p l a n  shou ld  be completed t o  i n v e s t i g a t e  t h e  sewer ing o f  t h e  
Manchaug area o f  S u t t o n  t o  t h e  Douglas f a c i l i t y .  T h i s  area has o n - s i t e  
d i s p o s a l  systems t h a t  have t h e  p o t e n t i a l  o f  i m p a c t i n g  wa te r  q u a l i t y  i n  t h e  
r i v e r .  I f  t h e  town exper iences  a p e r i o d  of r a p i d  i n d u s t r i a l  o r  r e s i d e n t i a l  
expansion, t h e  p r e s e n t  t r e a t m e n t  would be r e q u i r e d  t o  be upgraded. The 
expansion would p r o v i d e  t h e  p r o v i s i o n  f o r  advanced wastewater t rea tmen t .  
The e l i m i n a t i o n  o f  i n d u s t r i a l / d o m e s t i c  wastewater d i s c h a r g e s  f r o m  Haywood 
Schus te r  Woolen Company and t h e  t i e - i n  o f  o t h e r  s i g n i f i c a n t  d i s c h a r g e s  t o  t h e  
Douglas Wastewater Treatment Fac i  1it y  has improved w a t e r  q u a l i t y  o f  t h e  
Mumford R i v e r  i n  r e c e n t  years.  The Wallum area o f  Douglas has subsurface 
d i s p o s a l  systems t h a t  c o u l d  cause f u t u r e  wa te r  q u a l i t y  problems. The sewage 
generated i n  t h i s  area c o u l d  be conveyed t o  t h e  wastewater  t r e a t m e n t  f a c i l i t y  
in B u r r v i l l e ,  R . I .  The f o l l o w i n g  monies were spent on t h e  expansion o f  t h e  
c o l l e c t i o n  system. 

Date Step- - T o t a l  Federa l  S t a t e  Town __ - -
6/22/82 cs 560,000 - 280,000 28Q,OOO 
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G r a f t o n  

The l a n d  area l i e s  i n  t h e  Quinsigamond R i v e r  watershed, a t r i b u t a r y  t o  t h e  
B lacks tone  R iver .  The town suppor t s  a 1.0 MGD a c t i v a t e d  s ludge t r e a t m e n t  fa- 
c i l i t y  w i t h  t h e  a v a i l a b i l i t y  o f  phosphorus removal. The c o n s t r u c t i o n  o f  t h i s  
f a c i l i t y  e l i m i n a t e d  wa te r  q u a l i t y  problems f rom f a i l i n g  subsur face  d i s p o s a l  
systems i n  t h e  watershed. A s t u d y  o f  Lake R i p p l e  i s  recommended t o  assess t h e  
severe  weed and a lgae problems. The n u t r i e n t  l o a d i n g  caused by  o n - s i t e  s e p t i c  
systems has been addressed, o t h e r  sources such as urban r u n o f f  may s t i l l  e x i s t .  
A p o l l u t i o n  abatement p r o j e c t  would a l l o w  r e c r e a t i o n a l  a c t i v i t i e s  t o  resume on 
t h e  impoundment. The f o l l o w i n g  monies have been spent  on sewer system expansion 
p r o j e c t s  and c o n s t r u c t i o n  o f  t h e  sewage t r e a t m e n t  p l a n t .  

-Date Step T o t a l  Federa l  -S t a t e  ~ Town 

9/8/82 cs 3,424,000 - 1,712,000 1,712,000 

11/21/79 2 467,147 350,360 70,072 46,715 

8/13/76 3 11,446,600 8,584,950 1,716,990 1,144,660 

5/16/74 2 675,749 506,812 101,362 67,575 

S u b t o t a l  16,013,496 9,442,122 3,600,424 2,970,950 

Holden-
The f i n a n c i a l  d i s t r i c t  and su r round ing  areas a r e  sewered v i a  MDC/Upper B lacks tone  
Agreement t o  t h e  Upper B lack -s tone  Wastewater Treatment F a c i l i t y .  The subsur -  
f a c e  d i s p o s a l  system l o c a t e d  i n  t h e  watershed o f  t h e  Holden Reservo i r s  shou ld  be 
m o n i t o r e d  p e r i o d i c a l l y  t o  ensure  t h e  p r o t e c t i o n  o f  t h e  p u b l i c  water  s u p p l y  f o r  
Worcester and su r round ing  communit ies. A f a c i l i t i e s  p l a n  was completed i n  1971 
wh ich  i n v e s t i g a t e d  t h e  sewer expansion p r o j e c t s  t o  t h e  Upper B lacks tone  Treatment 
F a c i l i t y ,  of t h e  areas ad jacen t  t h e  r e s e r v o i r s .  The town i s  p r e s e n t l y  e x p e r i -  
enc ing  f a i l i n g  o n - s i t e  s e p t i c  systems and i s  c u r r e n t l y  con temp la t i ng  t h e  a l l o t -  
ment t o  s t u d y  t h e  problems. The monies spent  on t h e  f a c i l i t i e s  p l a n  a r e  as 
f011 OWS. 

~ ~Oate Step - Federa l  S t a t e  Town~ T o t a l  

1/6/77 1 39,060 29,295 5,895 3,906 

Hopedale 

The land  area o f  t h e  town d r a i n s  t o  t h e  M i l l  R i ve r .  I t  has a m u n i c i p a l  sewage 
c o l l e c t i o n  system wh ich  se rves  a m a j o r i t y  o f  t h e  town. The sewage i s  conveyed 
t o  a newly  c o n s t r u c t e d  1.1 MGD advanced secondary wastewater t rea tmen t  f a c i l i t y .  

37 



The Route 140 South Main S t r e e t  a rea  i s  n o t  sewered t o  t h i s  f a c i l i t y ,  t h e  sep- 
t a g e  genera ted  i n  t h i s  a rea  i s  t r a n s p o r t e d  t o  t h e  a d j a c e n t  M i l f o r d  Wastewater 
Treatment F a c i l i t y ,  i n  t h e  Char les  R i v e r  Basin. The monies spent  on t h e  sewer 
expans ion  and t h e  upgrad ing  o f  t h e  wastewater t r e a t m e n t  p l a n t  a r e  summarized 
b e l  ow. 

-Date -Step -T o t a l  Federa l  -S t a t e  Town-
10/9/81 cs 2,000,000 - 1,000,000 1,000,000 

9 /30 /81  3 7,968,300 5,916,225 1,195,245 796,830 

8/23/78 2 576,625 432,469 86,494 57,663 

S u b t o t a l  10,544,925 6,408,694 2,281,739 1,854,493 

L e i c e s t e r  

The town i s  d i v i d e d  i n t o  t h r e e  sewer d i s t r i c t s ,  L e i c e s t e r  Center,  and Roch- 
da le ,  wh ich  a r e  l o c a t e d  i n  t h e  French R i v e r  Basin, and t h e  Cher ry  V a l l e y  
Sewer D i s t r i c t ,  wh ich  i s  a d j a c e n t  t o  K e t t l e  Brook i n  t h e  B lacks tone  R i v e r  
Basin.  The 1979 208 Area Wide Management P l a n  and t h e  1975 B lacks tone  
Management p l a n  recommends sewer ing  t h e  Cher ry  V a l l e y  Sewer O i s t r i c t  t o  t h e  
Upper B lacks tone  Water P o l l u t i o n  Abatement D i s t r i c t .  T h i s  abatement a c t i o n  
shou ld  b e  cons ide red  a h i g h  p r i o r i t y .  A f a c i l i t i e s  p l a n  shou ld  be completed t o  
i n v e s t i - g a t e  sewer expansion o f  t h e  Upper B lacks tone  c o l l e c t i o n  system t o  t h i s  
area. K e t t l e  Brook has exper ienced c o l o r  problems and a l g a l  blooms d u r i n g  
p e r i o d s  of low flow. No C o n s t r u c t i o n  Grants  monies have been awarded t o  t h e  
town f o r  p o l l u t i o n  abatement p r o j e c t s  i n  t h i s  p o r t i o n  o f  t h e  town. 

Mendon 

The land  area  o f  t h e  town l i e s  i n  t h e  West R iver  and M i l l  R i v e r  watersheds. I t s  
l a n d  use i s  ma in ly  a g r i c u l t u r a l  and has no m u n i c i p a l  sewage c o l l e c t i o n  system. 
Ifa sewer system becomes necessary i n  t h e  f u t u r e ,  the c e n t e r  o f  town and t h e  
area  a long  Route 16 shou ld  be cons ide red  h i g h  p r i o r i t y  areas. These areas c o u l d  
be t i e d  i n t o  t h e  Uxbr idge Wastewater Treatment F a c i l i t y .  The imp lemen ta t i on  of 
a s e p t i c  tank maintenance program i s  suggested t o  avo id  any p o t e n t i a l  wa te r  
q u a l i t y  problems from f a i l i n g  subsur face  d i s p o s a l  systems. A g r i c u l t u r a l  runo f f  
has t h e  p o t e n t i a l  o f  impac t ing  wa te r  q u a l i t y  i n  t h i s  area i f  p roper  f e r t i l i z i n g ,  
p e s t i c i d e ,  and manure hand1 i n g  procedures  a r e  n o t  f o l l owed .  No C o n s t r u c t i o n  
Grant money has been awarded t o  t h e  town f o r  p o l l u t i o n  abatement p r o j e c t s .  

M i  11 b u r y  

The town opera tes  a 2.0 MGD t r i c k l i n g  f i l t e r  wastewater t rea tmen t  p l a n t  t h a t  
d i scha rges  t o  t h e  B lacks tone  R i v e r .  The water  q u a l i t y  i n  t h i s  segment of t h e  
B lacks tone  R i v e r  i s  i n f l u e n c e d  somewhat by  t h e  e f f l u e n t  f rom t h e  Upper B lacks tone  
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Wastewater Treatment F a c i l i t y .  Complet ion o f  t h e  Stormwater Treatment and 
Sewer Separa t i on  P r o j e c t  i n  Worcester w i l l  e l i m i n a t e  t h e  impact o f  combined 
sewer overf lows and improve wa te r  q u a l i t y .  C o n s t r u c t i o n  o f  t h e  M i l l b u r y  
Wastewater Treatment F a c i l i t y  i n c l u d e d  an e x t e n s i v e  sewage c o l l e c t i o n  System 
t h a t  e l i m i n a t e d  a m a j o r i t y  o f  t h e  f a i l i n g  o n - s i t e  s e p t i c  systems caus ing  wa te r  
q u a l i t y  problems. A f a c i l i t i e s  p l a n  i s  recommended t o  i n v e s t i g a t e  t h e  sewer- 
i n g  of t h e  S i n g l e t a r y  Pond and Doro thy  Pond areas t o  M i l l b u r y  WWTP and t h e  
n o r t h e r n  edge o f  t h e  town a long Route 20 t o  t h e  Upper B lacks tone  Wastewater 
Treatment P l a n t .  The monies t h a t  have been awarded by  C o n s t r u c t i o n  Grants f o r  
p o l l u t i o n  abatement p r o j e c t s  a r e  summarized below. 

-Date -Step T o t a l  Federa l  S t a t e- Town-
4/11/80 CS 3,288,000 - 1,644,000 1,644,000 

1/28/77 2 96,220 72,165 14,433 .9,622 

6/12/76 3 156,300 117,225 23,445 15,630 

S u b t o t a l  3,540,520 189,390 1,681,878 1,669,252 

M i  11 v i  1l e  

The town i s  l o c a t e d  on t h e  bo rde r  o f  Massachusetts and Rhode I s l a n d  i n  t h e  
B lacks tone  R i v e r  Watershed.' There i s  no m u n i c i p a l  sewer system i n  t h e  
town, o n l y  a network o f  subsur face  d i s p o s a l  systems. The wa te r  q u a l i t y  i n  
t h i s  segment o f  t h e  r i v e r  i s  meet ing i t s  B c l a s s i f i c a t i o n  (1980 B l a c k s t o n e  
R i v e r  Basin, P a r t  A ) .  The e l i m i n a t i o n  o f  t h e  wastewater d i s c h a r g e  from t h e  
S t a n l e y  Woolen Company has improved t h e  wa te r  q u a l i t y  c o n d i t i o n s .  A t  t h e  
p r e s e n t  t ime  no money has been spent on p o l l u t i o n  abatement p r o j e c t s  f o r  t h e  
town. A f a c i l i t i e s  p l a n  i s  recommended t o  i n v e s t i g a t e  sewering t h e  Center  
o f  M i l l v i l l e  t o  t h e  Uxbr idge Wastewater Treatment P l a n t  o r  t h e  Wastewater T rea t -  
ment F a c i l i t y  i n  Woonsocket, Rhode I s l a n d .  

N o r t h b r i d g e  

The land  area o f  t h e  town l i e s  i n  t h e  B lacks tone  R i v e r  watershed. A ma jo r -
i t y  of t h e  i n d u s t r i e s  and res idences  a r e  sewered t o  a 1.8 MGO t r i c k l i n g  fil-
t e r  wastewater t rea tmen t  f a c i l i t y .  Thus, e l i m i n a t i n g  a s i g n i f i c a n t  p o r t i o n  
O f  t h e  wa te r  q u a l i t y  problems t h a t  had e x i s t e d  i n  t h e  area. A f a c i l i t i e s  p l a n  
has been completed t h a t  i n v e s t i g a t e d  i n f i l t r a t i o n  and i n f l o w  problems wh ich  
e x i s t  i n  o l d e r  s e c t i o n s  o f  t h e  c o l l e c t i o n  system. When t h e  recommended abate- 
ment p r o j e c t  i s  completed, r e d u c t i o n  o f  f l o w  t o  t h e  t rea tmen t  f a c i l i t y  w i l l  
a l l o w  t h e  expansion o f  t h e  l a t e r a l  sewer t o  t h e  Benson and Rockdale s e c t i o n s  
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o f  town. A summary o f  t h e  C o n s t r u c t i o n  Grants money spen t  on abatement p r o j e c t s  
i s  l i s t e d  below. 

Da te  -- -Step T o t a l  Federa l  S t a t e  Town 

i 0 / 6 / 8 2  cs 232,000 - 116,000 116,000 

5/8/81 1 89,593 67,195 13,493 8,959 

3/1/78 3 1,37 7,900 1,033,425 206,685 137,790 

3/11/76 1 42,600 31,950 6,390 4,260 

S u b t o t a l  1,742,093 1,132,570 342,514 267,009 

Paxton 

The l a n d  area o f  t h e  town l i e s  i n  t h e  watershed o f  t h e  K e t t l e  Brook Reservo i r  
system i n  t h e  B lacks tone  Dra inage Basin.  The sys-tem o f  r e s e r v o i r s  serves  as 
t h e  sou rce  o f  p u b l i c  wa te r  supp ly  f o r  Worcester and n e i g h b o r i n g  communit ies.  
Water q u a l i t y  problems e x i s t  f rom f a i l i n g  o n - s i t e  s e p t i c  systems. These have 
t h e  p o t e n t i a l  o f  impac t ing  t h e  p u b l i c  wa te r  supply.  There fore ,  t h e  town shou ld  
comple te  a f a c i l i t i e s  p l a n  i n v e s t i g a t i n g  sewering t h e  areas ad jacen t  t o  t h e  
R e s e r v o i r  system t o  t h e  Upper B lacks tone  Wastewater Treatment F a c i l i t y  i n  
M i l l b u r y .  No C o n s t r u c t i o n  Grants  money has been awarded t o  t h e  town f o r  p o l l u -  
t i o n  abatement p r o j e c t s .  

Shrewsbury 

A m a j o r i t y  o f  t h e  r e s i d e n t s  and commercial i n d u s t r i e s  of town a r e  served by  
a m u n i c i p a l  sewage c o l l e c t i o n  system t h a t  conveys wastewater t o  a 1.75 MGD 
secondary sewage t r e a t m e n t  p l a n t .  The e f f l u e n t  f rom t h e  t r e a t m e n t  f a c i l i t y  
i s  d i scha rged  t o  t h e  Assabet R ive r .  The Edgemere s e c t i o n  o f  Shrewsbury b o r -  
ders  t h e  C i t y  of Worcester and t h e  town o f  G r a f t o n  a long  t h e  sou theas t  co rne r  
of Lake Quinsigamond. The Lake serves  as t h e  headwaters o f  t h e  Quinsigamond 
R i v e r ,  a t r i b u t a r y  o f  t h e  B lacks tone  R ive r .  Th i s  p o r t i o n  o f  t h e  town has 
exper ienced  wa te r  q u a l i t y  problems frm m a l f u n c t i o n i n g  subsur face  d i s p o s a l  
systems. A f a c i l i t i e s  p l a n  i s  recommended t o  i n v e s t i g a t e  sewering t h e  Edge- 
mere s e c t i o n  t o  t h e  Upper B lacks tone  Wastewater Treatment P l a n t .  No money
has been spent on p o l l u t i o n  abatement p r o j e c t s  f o r  t h e  p o r t i o n  o f  t h e  town 
w i t h i n  t h e  B lacks tone  R i v e r  Basin.  

S u t t o n  

The town of S u t t o n  i s  a r u r a l  community w i t h  no m u n i c i p a l  t rea tmen t  f a c i l i t y .  
The wastewater genera ted  by  t h e  r e s i d e n t s  i s  t r e a t e d  by  a network o f  sub-
sur face  d i s p o s a l  systems. Should sewer ing  become necessary due t o  f u t u r e  
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growth t h e  town shou ld  i n v e s t i g a t e  t h e  c a p a b i l i t y  o f  t h e  Douglas o r  M i l l b u r y  
Sewage Treatment P l a n t  t o  process t h e  wastewater. S u t t o n  Center  and t h e  
S i n g l e t a r y  Pond areas have exper ienced wa te r  q u a l i t y  problems and shou ld  be 
cons ide red  a p r i o r i t y  area f o r  a p o l l u t i o n  abatement p r o j e c t .  A f a c i l i t i e s  
p l a n  was completed i n  1981 t o  i n v e s t i g a t e  sewering t h e  Manchaug V i l l a g e  area 
t o  t h e  Douglas Sewage Treatment P l a n t .  Th i s  p o r t i o n  o f  S u t t o n  has t h e  po ten-  
t i a l  o f  caus ing  water  q u a l i t y  problems i n  t h e  Mumford R i v e r .  C o n s t r u c t i o n  
Grants  monies t h a t  have been spent  i n  t h e  town on p o l l u t i o n  abatement p r o j e c t s  
a r e  summarized below. 

-Date 
~ 

Step T o t a l  Federa l  -S t a t e  Town-
7120181 1 49,900 37,425 7,485 4,990 

8/11/76 3 1,369,271 1,026,953 205,391 136,927 

S u b t o t a l  1,419,171 1,064,378 212,876 141,917 

Upton
~ 

The town o f  Upton l i e s  i n  t h e  watershed o f  t h e  West R i v e r .  The town sup- 
p o r t s  a 0.15 MGD t rea tmen t  f a c i l i t y  p r o v i d i n g  secondary t r e a t m e n t  th rough 
an extended a e r a t i o n  process. The f a c i l i t y  processes waste genera ted  i n  
t h e  Upton Center and t h e  western  p o r t i o n  o f  t h e  town. Expansion of t h e  
t r e a t m e n t  f a c i l i t y  t o  p r o v i d e  phosphorus and n i t r o g e n  removal shou ld  be 
i n v e s t i g a t e d .  T h i s  abatement p r o j e c t  would p r o t e c t  wa te r  q u a l i t y  i n  t h e  West 
H i l l  Dam impoundment wh ich  i s  p r e s e n t l y  used f o r  swimming and o t h e r  r e c r e a -
t i o n a l  a c t i v i t i e s .  Monies spent on p o l l u t i o n  abatement p r o j e c t s  a re  summa- 
r i z e d  below. 

Date  Step T o t a l  Federa l  S t a t e  Town 
~ 

12/15/76 3 497,700 373,275 74,665 49,770 

10126176 3 1,462,400 1,096,800 219,360 146,240 

S u b t o t a l  1,960,100 1,470,075 294,015 196,010 

Uxbr idge 

The town l i e s  i n  t h e  Mumford and B lacks tone  R i v e r  watersheds. The town Sup- 
p o r t s  a 2.5 MGO a c t i v a t e d  s ludge wastewater t r e a t m e n t  f a c i l i t y .  C o l l e c t i o n  
systems convey wastes genera ted  i n  t h e  Nor th  Uxbr idge  and Uxbr idge Center 
s e c t i o n s  o f  town which p r e v i o u s l y  had waste o u t f a l l s  t o  t h e  Mumford R i v e r .  
C o n s t r u c t i o n  o f  t h e  t rea tmen t  f a c i l i t y  and sewer expansion p r o j e c t s  has 
improved wa te r  q u a l i t y  c o n d i t i o n s  i n  t h i s  p o r t i o n  o f  t h e  r i v e r .  However, 
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i f  t h e  town exper iences  i n d u s t r i a l  or  r e s i d e n t i a l  growth,  f u t u r e  sewer expan-
s i o n  p r o j e c t s  shou ld  b e  cons ide red  t o  p r e v e n t  wa te r  q u a l i t y  problems. Pres-
e n t l y ,  t h e  t rea tmen t  f a c i l i t y  has t h e  c a p a c i t y  t o  accept  wastes genera ted  i n  
Mendon t o  e l i m i n a t e  t h e  o n - s i t e  d i s p o s a l  systems a long  Route 16. The monies 
spent on p o l l u t i o n  abatement p r o j e c t s  a r e  summarized below. 

-Date -Step T o t a l  Federa l  -S t a t e  Town-
7/3/75 3 486,000 364,500 72,900 48,600 

1 /21 /77  3 10,287,000 7,715,250 1,543,050 1,028,700 

S u b t o t a l  10,773,000 8,079,750 1,615,950 1,077,300 

Worcester 

The City o f  Worcester i s  t h e  second l a r g e s t  commercial d i s t r i c t  i n  t h e  Common- 
w e a l t h  of  Massachusetts. I n d u s t r i a l  and m u n i c i p a l  wastes have h i s t o r i c a l l y  
caused wa te r  q u a l i t y  problems i n  t h e  B lacks tone  R iver .  The c o n s t r u c t i o n  of 
t h e  Upper B lacks tone  Water P o l l u t i o n  Abatement D i s t r i c t  (UBWPAD) Wastewater 
Treatment F a c i l i t y  l o c a t e d  on Route 20 i n  M i l l b u r y  was a ma jo r  p o l l u t i o n  
abatement p r o j e c t .  The f a c i l i t y  has t h e  c a p a c i t y  t o  t r e a t  56 m i l l i o n  g a l l o n s  
p e r  day of wastewater.  A m a j o r i t y  o f  t h e  i n d u s t r i e s  wh ich  p r e v i o u s l y  d i s -  
charged t o  t h e  r i v e r  a r e  now t i e d  i n t o  t h e  UBWPAD sewer network w i t h  p r e -  
t rea tmen t .  A complete l i s t  o f  these i n d u s t r i e s  i s  i n c l u d e d  i n  S e c t i o n  111. 
Wastewater Discharges. Oue t o  economic f a c t o r s  and inc reased  techno logy ,  
many of t h e  i n d u s t r i e s  have gone o u t  o f  bus iness  which p r e v i o u s l y  d i scha rged  
wastewater t o  t h e  r i v e r .  A complex sewer network which conveys t h e  waste- 
w a t e r  i s  comprised o f  combined sewer systems, t h a t  c o l l e c t  b o t h  stormwater and 
waste-water, and s a n i t a r y  sewers wh ich  convey o n l y  domest ic wastewater. The 
c i t y  i s  p r e s e n t l y  i n v o l v e d  i n  an e x t e n s i v e  p o l l u t i o n  abatement p r o j e c t  wh ich  
i n v o l v e s  t h e  r e h a b i l i t a t i o n  o f  t h e  sewer network. The p r o j e c t  w i l l  i nc lude ,  a 
s to rmwater  t r e a t m e n t  f a c i l i t y  and s e p a r a t i o n  o f  t h e  stormwater and domest ic 
sewers which i s  scheduled t o  be completed i n  e a r l y  1987. H i s t o r i c a l l y ,  d u r i n g  a 
s to rm event  t h e  c a p a c i t y  o f  t h e  sewer network would be exceeded, t o  p r e v e n t  a 
"blow out" ,  i.e., exceed ing  t h e  c a p a c i t y  o f  t h e  t r e a t m e n t  p l a n t .  The excess 
f l ow  wou ld  be r e l e a s e d  t o  M i l l  Brook, t h rough  combined sewer r e g u l a t o r s .  The 
Stormwater Treatment F a c i l i t y  l o c a t e d  o f f  Quinsigamond Ave. w i l l  have t h e  capa- 
c i t y  t o  t r e a t  108 m i l l i o n  g a l l o n s  o f  wastewater.  The t rea tmen t  f a c i l i t y  W i l l  
be ope ra ted  by  a computer ized  c o n t r o l  system t h a t  w i l l  m o n i t o r  t h e  f l o w  r a t e  
i n  t h e  c o l l e c t i o n  network.  The excess f l o w  t h a t  cannot  b e  t r a n s p o r t e d  t o  t h e  
t r e a t m e n t  p l a n t  w i l l  be d i v e r t e d  t o  t h e  stormwater t r e a t m e n t  f a c i l i t y  t h a t  w i l l  
remove t h e  s o l i d s  and c h l o r i n a t e  t h e  e f f l u e n t  b e f o r e  i t  i s  d ischarged t o  t h e  
B lacks tone  R ive r .  The development o f  a success fu l  p r e t r e a t m e n t  program, e l i m -
i n a t i o n  o f  wastewater d ischarges ,  and comp le t i on  o f  t h e  sewer s e p a r a t i o n  p r o j e c t  
w i l l  cause f u r t h e r  improvement i n  wa te r  q u a l i t y  o f  t h e  r i v e r .  The monies t h a t  
have been spent  on p o l l u t i o n  abatement p r o j e c t s  i n  t h e  c i t y  a re  summarized 
b e l  ow. 
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Oate- S t e p- Total- Federal S t a t e- City 

4/8/83 3 8,799,024 6,599,268 1,319,854 879,902 

4/22/81 3 6,796,609 5,097,457 1,019,491 679,661 

5/8/81 3 6,248,100 4,686,075 937,215 624,810 

4/3o/ai 3 12,587,400 9,940,550 1,888,110 1,258,740 

1/11/80 3 5,841,200 4,380, goo 876,180 584,120 

1/11/80 3 5,043,465 3,782,599 756,520 504,347 

6/26/79 3 1,237,041 927,781 185,556 123,704 

3/9/79 3 294,976 221,232 44,246 29,498 

9/18/78 2 334,151 250,613 50,123 33,415 

7/29/77 2 i ,6 71,948 1,253,961 250,792 167,195 

6/29/77 2 576,403 432,302 86,460 57,640 

8/26/76 1 300,000 225,000 54,000 30,000 

Subtotal 49,730,317 37,297,738 7,459,547 4,973,032 

The following are  the t o t a l s  o f  the monies spent on water pol lut ion abate- 
ment pro jec ts  f o r  the e n t i r e  Blackstone River Drainge Basin. 

- Federal S t a t eTotal - C i ty/Town 

Total 109,197,023 74,769,767 19,705,953 14,721,302 
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V I .  NON-POINT SOURCE POLLUTANTS 


I n  a d d i t i o n  t o  p o i n t  source  p o l l u t a n t s  f rom m u n i c i p a l  and i n d u s t r i a l  
wastewaters,  non-po in t  source  p o l l u t a n t s  a l s o  c o n t r i b u t e  t o  w a t e r  qua l -
i t y  problems i n  t h e  B lacks tone  R i v e r  Basin.  I n  many cases t h e  e f f e c t s  of 
non -po in t  source  p o l l u t a n t s  have been masked by  t h e  magn i tude of p o i n t  
sources. The con t inued  imp lemen ta t i on  o f  p o i n t  source  abatement p r o j e c t s  
w i l l  p o s s i b l y  r e s u l t  i n  t h e  emergence o f  non -po in t  source  p o l l u t a n t  p rob lem 
areas  i n  t h e  bas in .  

The a b i l i t y  t o  i d e n t i f y  sources o f  non -po in t  p o l l u t a n t s  i s  d i f f i c u l t  due t o  
t h e  v a r i a b i l i t y  o f  t ime  and space i n  wh ich  t h e y  occur  w i t h i n  a watershed. 
Most non-po in t  source  p o l l u t i o n  cannot be a l l e v i a t e d  by  t r a d i t i o n a l  C o n t r o l  
t echn iques  o f  sewers and t r e a t m e n t  p l a n t s .  Non-point  source c o n t r o l  meas- 
u res  i n  t h e  B lacks tone  Bas in  have been s t u d i e d  under t h e  S e c t i o n  208 Area 
Wide Management P lan  prepared by  t h e  C e n t r a l  Massachusetts Regional  P l a n n i n g  
Commission (CMRPC) i n  August 1979. A genera l  d e s c r i p t i o n  o f  t h e  types  and 
c o n t r o l  techn iques  o f  non -po in t  source  p o l l u t i o n  th roughou t  t h e  B lacks tone  
R i v e r  B a s i n  a re  p resen ted  i n  the  f o l l o w i n g  pages. 

Urban Runof f  

Urban r u n o f f  conveys d i r t ,  dust, leaves, animal waste and o t h e r  m a t e r i a l s  
from imperv ious  s u r f a c e s  on wh ich  t h e s e  m a t e r i a l s  accumulate d u r i n g  d r y  
weather.  A s to rm event  washes ove r  t h e  urban areas and t h e  " p o l l u t a n t s "  
e n t e r  a waterway th rough  s to rm d r a i n s  o r  by  o v e r l a n d  r u n o f f .  Stormwater 
r u n o f f  c o n t a i n s  contaminants such as c h l o r i d e s ,  s i l t ,  o i l  and grease, c o l i -
form b a c t e r i a ,  and o r g a n i c  m a t t e r .  The impact o f  urban r u n o f f  on wa te r  
q u a l i t y  depends on t h e  d u r a t i o n  and q u a n t i t y  o f  a s to rm event,  s t o r m  i n te r -
va ls ,  and s t r e e t  c l e a n i n g  schedules.  The f o l l o w i n g  communit ies have been 
i d e n t i f i e d  i n  t h e  1979 208 CMRPC Area Wide Management P lan  as hav ing  wa te r  
q u a l - i t y  problems r e s u l t i n q  f rom urban r u n o f f :  Auburn. Gra f ton ,  Holden, 
Hope-dale, L e i c e s t e r ,  M i  1 l i u r y ,  Nor thb r idge ,  Uxbr idge and Worcester. 

The C i t y  of Worcester i s  p r e s e n t l y  i n v o l v e d  i n  a wa te r  p o l l u t i o n  abatement 
p r o j e c t  t h a t  w i l l  c o l l e c t  and t r e a t  stormwater.  Th i s  p r o j e c t  shou ld  e l i m i -  
n a t e  a s i g n i f i c a n t  p o r t i o n  o f  t h e  non-po in t  source p o l l u t i o n  e n t e r i n g  t h e  
B lacks tone  R ive r .  The s to rmwater  t rea tmen t  f a c i l i t y  w i l l  be l o c a t e d  o f f  
Quinsigamond Avenue and w i l l  have t h e  c a p a c i t y  t o  t r e a t  180 m i l l i o n  g a l l o n s  
of  stormwater.  The t r e a t m e n t  w i l l  c o n s i s t  o f  s e t t l i n g  t o  remove s o l i d s  and 
c h l o r i n a t i o n  t o  k i l l  b a c t e r i a  b e f o r e  d i s c h a r g i n g  t h e  e f f l u e n t  t o  M i l l  Brook 
wh ich  d i scha rges  t o  t h e  headwaters o f  t he  B lacks tone  R i v e r .  
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A g r i c u l t u r a l  Runoff 

A g r i c u l t u r a l  a c t i v i t y  i s  m ino r  i n  t h e  B lacks tone  R i v e r  Basin. What a g r i -  
c u l t u r e  e x i s t s  occurs  i n  t h e  sou theas t  p o r t i o n  o f  t h e  b a s i n  i n  t h e  towns 
of Mendon, Uxbridge, and B lacks tone.  A g r i c u l t u r a l  r u n o f f  f rom farms con-
t a i n s  four  c a t e g o r i e s  of non -po in t  source  p o l l u t a n t s .  The f i r s t  n u r t i -
en ts ,  e s p e c i a l l y  n i t r o g e n  and phosphorus, became a v a i l a b l e  f rom l i v e s t o c k  
wastes and f e r t i l i z e r s .  The second, p e s t i c i d e s  and h e r b i c i d e s  used i n  
i n s e c t  c o n t r o l ,  c o n t a i n  a v a r i e t y  of t o x i c  substances. A t h i r d  c a t e g o r y  o f  
p o l l u t a n t s  i s  b a c t e r i a l  con tamina t ion  wh ich  r e s u l t s  from l i v e s t o c k  o r  
l i v e s t o c k  waste s t o r a g e  areas. F i n a l l y ,  s o i l  e r o s i o n  induced by  over  
g raz ing ,  l i v e s t o c k  a c t i v i t y  a long  a f r a g i l e  s h o r e l i n e  and poor  c u l t i v a t i o n  
techn iques  used b y  fa rmers  can i n c r e a s e  t h e  amount o f  suspended s o l i d s  
e n t e r i n g  a waterway. 

S o i l  E ros ion  and Sed imenta t ion  

I n  genera l  s o i l  e r o s i o n  r e s u l t s  f r o m  t h e  n a t u r a l  f o r c e s  o f  wa te r  and wind 
moving across a landscape. E ros ion  c r e a t e s  a source o f  sediment t h a t  can 
e f f e c t  water q u a l i t y  i n  two ways. One by  i n c r e a s i n g  t h e  l e v e l  o f  n u t r i e n t s  
w l t h l n  a stream wh ich  promotes a l g a l  g rowth  caus ing  l a r g e  d i n u r a l  f l u c -  
c u l a t i o n s  i n  d i s s o l v e d  oxygen. The second i n v o l v e s  i nc reased  o r g a n i c  
m a t t e r  o r  s i l t  c o v e r i n g  t h e  n a t u r a l  stream bed i n h i b i t i n g  b e n t h i c  
organisms. 

I n  t h e  B lacks tone  R i v e r  Basin, g r a v e l  and e a r t h  removal o p e r a t i o n s  l o c a t e d  
i n  t h e  communit ies o f  Gra f ton ,  N o r t h b r i d g e  and Uxbr idge can d i s r u p t  vegeta- 
t i o n  and s teep s lopes  wh ich  can i n c r e a s e  t h e  p o t e n t i a l  o f  e r o s i o n  and s e d i -  
m e n t a t i o n  problems. 

I t  shou ld  be no ted  t h a t  streambank a c t i v i t y  can promote water  q u a l i t y  
problems. An a c t i v i t y  un ique  f o r  t h e  B lacks tone  R i v e r  Bas in  i s  t h e  number 
o f  used/abandoned j u n k  c a r  l o t s  a long  t h e  r i v e r  banks o f  t h e  B lacks tone  
R i v e r .  Th i s  a c t i v i t y  promotes i nc reased  c o n c e n t r a t i o n s  o f  o i l  and grease 
and o t h e r  contaminants,  such as heavy me ta l  w i t h i n  t h e  r i v e r  system. 

Subsurf  ace D i s p o s a l  Systems 

I n  non-sewered areas o f  t h e  b a s i n  i n d i v i d u a l  s e p t i c  systems a r e  used f o r  
t h e  d i s p o s a l  o f  domest ic waste. I f  a s e p t i c  system i s  neg lec ted  o r  l o c a t e d  
i n  inadequate  s o i l  t h a t  does n o t  p e r c o l a t e  t h e  wa te r  p r o p e r l y  t h e  system 
w i l l  f a i l .  The n i t r a t e s  and b a c t e r i a  a s s o c i a t e d  w i t h  f a i l i n g  s e p t i c  sys- 
tems can contaminate  ground and s u r f a c e  water .  The CMKPC Area Wide Manage- 
ment P lan  (1979) and t h e  1975 B lacks tone  Management P l a n  i-
of  t h e  b a s i n  where f a i l i n g  s e p t i c  systems a r e  causiECjTGter q u a l i t y  p rob-  
lems. Sewer expansion p r o j e c t s  have been completed o r  a r e  p r e s e n t l y  p r o -  
posed f o r  communit ies t h a t  have new o r  expanded m u n i c i p a l  wastewater t r e a t -  
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ment f a c i l i t i e s .  The o b j e c t i v e  o f  t h e  p r o j e c t s  i s  t o  e l i m i n a t e  a m a j o r i t y  
of t h e  f a i l i n g  o n - s i t e  s e p t i c  systems. The remain ing  o n - s i t e  d i s p o s a l  
systems w i l l  be l o c a t e d  i n  areas w i t h o u t  a t rea tmen t  f a c i l i t y  or i n  remote 
areas n o t  e a s i l y  sewered. A p roper  r e g u l a t i n g  and m o n i t o r i n g  program f o r  a 
s e p t i c  system, conducted b y  t h e  l o c a l  Board o f  Hea l th  w i l l  he lp  p r e v e n t  t h e  
systems from d e t e r i o r a t i n g  and caus ing  f u t u r e  water  q u a l i t y  problems. 

S o l i d  Waste D isposa l  

S a n i t a r y  l a n d f i l l s  a r e  used f o r  t h e  d i s p o s a l  o f  s o l i d  wastes, i n d u s t r i a l  
waste, and d m e s t i c  s ludge.  The leacha te  f rom t h e  l a n d f i l l s  can cause s u r -
f a c e  and ground wa te r  con tamina t ion  i f  n o t  p r o p e r l y  s i t e d  and operated. 
Leachate may c o n t a i n  h i g h  c o n c e n t r a t i o n s  o f  heavy meta ls ,  n u t r i e n t s ,  
o r g a n i c  ma t te r ,  t o x i c  compounds, and c o l i f o r m  b a c t e r i a .  A summary o f  t h e  
s t a t u s ,  i n  a c t i v e  o r  non -ac t i ve  (c losed) ,  and l o c a t i o n  o f  t h e  s a n i t a r y  
l a n d f i l l s  i n  t h e  B lacks tone R i v e r  Bas in  a r e  p resented  i n  Table V I - 1 .  

Impoundments 

Dams and t h e  impoundments they  c r e a t e  a re  n o t  cons idered "sources of  
p o l l u t i o n " ,  however, t h e  h y d r a u l i c  changes t h a t  i n c u r  can have s e v e r a l  
adverse impacts on wa te r  q u a l i t y .  The v e l o c i t y  o f  t h e  r i v e r  i s  g r e a t l y  
reduced by t h e  dams. The f l o w  c h d i t i o n s  f a v o r  t h e  growth  o f  p l a n t o n i c  
a lgae  ifs u f f i c i e n t  n u t r i e n t s  e x i s t .  Wastewater t rea tmen t  p l a n t s  which 
d i scha rge  t o  t h e  B lacks tone  R i v e r  supp ly  these  n u t r i e n t s  and t h e r e f o r e  
c r e a t e  a f a v o r a b l e  media f o r  a l g a l  growth.  Another adverse e f f e c t  i s  t h e  
i n c r e a s e  i n  sed imen ta t i on  beh ind  t h e  dam. P a s t  and p res -en t  d i scha rges  o f  
i n d u s t r i a l  and m u n i c i p a l  wastes has r e s u l t e d  i n  t h e  accumula t ion  of  con-
tam ina ted  sediments, c o n t a i n i n g  heavy meta ls ,  o rgan ic  m a t t e r  and low s o l u -  
b i l i t y  t o x i c  substances. These p o l l u t a n t s  have t h e  p o t e n t i a l  of i m p a c t i n g  
water  q u a l i t y  o f  t h e  wa te r  columns. The i n - p l a c e  sediment o f  t h e  
B lacks tone  R i v e r  has been i d e n t i f i e d  as a source  o f  non-po in t  source  p o l l u -  
t i o n  based on t h e  heavy me ta l  c o n t e n t  found a t  seve ra l  impoundments i n  a 
s t u d y  under taken by  t h e  C e n t r a l  Massachusetts Regional  P lann ing  Commission. 
A r e p o r t  t i t l e d  A Sediment C o n t r o l  P l a n  f o r  -t h e  B lacks tone R i v e r  was p re -
pared b y  DEQE, O f f i c e  o f  P l a n n i n g  and Manage-ment suggested p o s s i b l e  abate-  
ment p r o j e c t s  f o r  t h i s  problem. A l i s t  o f  t h e  dams and impoundments 
l o c a t e d  i n  t h e  B lacks tone R i v e r  Bas in  a r e  p resented  i n  Table VI-2. 

Wet 1ands 

Wetlands are  d e f i n e d  as those  areas where t h e  ground i s  s a t u r a t e d  w i t h  
water  from t h e  water  t a b l e .  These areas a r e  o f t e n  s u b j e c t  t o  occas iona l  
f l o o d i n g  d u r i n g  heavy s to rm events .  Wetlands a r e  c h a r a c t e r i z e d  by  swamps, 
marshes, bogs, and wet meadows. 

The B lacks tone R i v e r  Bas in  c o n t a i n s  a t o t a l  o f  10,758 acres o f  wet lands .  
The communit ies w i t h  t h e  l a r g e s t  wet land areas are  summarized below: 
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Wetland S i z e  
Community Ma jo r  Wetland Area (ac res )  

G r a f t o n  Hovey Pond Swamp 
C i d e r  M i l l  Swamp 

144 
238 

Mendon M i l l  R i v e r  Wetland 168 

Uxbr idge West R i v e r  Wetland 150 

Nor thbr idge,  Uxbr idge R i c e  City Pond Wetland 105 

Hopedal e Hopedale Pond Wetland 138 

Water q u a l i t y  can be a d v e r s e l y  impacted by  wet lands. The decompos i t ion  of 
a q u a t i c  p l a n t s  and a lgae  can cause a d e p l e t i o n  o f  t h e  d i s s o l v e d  oxygen con- 
c e n t r a t i o n  and t h e  r e l e a s e  o f  n u t r i e n t  (phosphorus and n i t r o g e n )  wh ich  
promote unwanted a l g a l  a c t i v i t y  downstream f rom a we t land  area. 

C o n t r o l  Techniques f o r  Non-Point P o l l u t a n t s  

Runof f  

The recommended measures f o r  t h e  c o n t r o l  o f  p o l l u t i o n  f rom urban r u n o f f  
i n c l u d e :  improv ing  maintenance programs, i.e., s t r e e t  sweeping and ca tch -  
b a s i n  c l e a n i n g  conducted by  t h e  s t a t e  and l o c a l  highway departments, 
i n s t a l l i n g  m o n i t o r i n g  w e l l s  f o r  groundwater t o  d e t e c t  any p o s s i b l e  con- 
t a m i n a t i o n  f rom t h e  p e r c o l a t i o n  o f  r u n o f f ,  a l s o  reduc ing  t h e  amount o f  de- 
i c i n g  chemicals,  road s a l t ,  t h a t  a r e  a p p l i e d  by s t a t e  and l o c a l  highway 
departments. 

Subsur face  Sewage D isposa l  

Subsur face  sewage d i s p o s a l  i s  c o n t r o l l e d  by  T i t l e  V o f  t h e  Massachusetts 
Env i ronmenta l  Code, r e v i s e d  J u l y  1977. The r e g u l a t i o n s  d e s c r i b e  t h e  des ign  
and t h e  i n s t a l l a t i o n  o f  e n v i r o n m e n t a l l y  acceptab le  o n - s i t e  d i s p o s a l  sys- 
tems. The most i m p o r t a n t  measure f o r  t h e  c o n t r o l  o f  p o l l u t i o n  f rom sep- 
t i c  systems i s  t h e  a d o p t i o n  o f  a s e p t i c  system maintenance program. A 
maintenance program i s  c o o r d i n a t e d  by  i n d i v i d u a l  communit ies. The program 
shou ld  r e q u i r e  t h a t  a l l  subsu r face  d i s p o s a l  systems be pumped o u t  once a 
y e a r  acco rd ing  t o  Mass. T i t l e  5. The excess o r g a n i c  m a t t e r  i s  removed t o  
p r e v e n t  a system f rom f a i l i n g  and con tamina t ing  s u r f a c e  and ground waters .  
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Landfi11s 

Before the  p o l l u t a n t s  con ta ined  i n  l e a c h a t e  can b e  c o n t r o l l e d ,  a m o n i t o r i n g  
program must be conducted t o  de termine t h e  type, c o n c e n t r a t i o n  and t h e  f a t e  
o f  contaminants genera ted  a t  b o t h  a c t i v e  and abandoned s i t e s .  The p r i m a r y  
c o n t r o l  measure f o r  p o l l u t i o n  caused b y  l e a c h a t e  i s  t o  reduce l e a c h a t e  p ro -  
d u c t i o n  by s e a l i n g  t h e  non-ac t i ve  l a n d f i l l s  w i t h  an impermeable cover.  
A c t i v e  s i t e s  can be sea led  by  g r a d i n g  a cove r  m a t e r i a l  t h a t  promotes t h e  
es tab l i shmen t  o f  a dense cover  o f  v e g e t a t i o n  t h a t  p r o t e c t s  nearby watersheds 
Groundwater o b s e r v a t i o n  w e l l s  c o u l d  be i n s t a l l e d  t o  i n s u r e  t h e  p r o t e c t i o n  
of a q u i f e r s  used f o r  p u b l i c  and p r i v a t e  wa te r  s u p p l i e s .  

Many communit ies w i t h i n  t h e  B lacks tone  R i v e r  Bas in  a r e  r a p i d l y  u s i n g  up t h e  
expansion space a t  t h e  c u r r e n t  l a n d f i l l  s i t e s .  As a r e s u l t  a Reg iona l  
Resource Recovery F a c i l i t y  was proposed i n  t h e  CMRPC 1979 Area Wide Manage- 
ment Plan. T h i s  f a c i l i t y  would reduce t h e  q u a n t i t y  o f  s o l i d  waste  t h a t  must 
be d isposed of a t  a l a n d f i l l  s i t e .  Opera t i on  o f  t h e  f a c i l i t y  w i l l  i n c l u d e  
p rocess ing  and s e p a r a t i n g  t h e  s o l i d  waste t o  produce a d r y  s o l i d  f u e l .  The 
rema in ing  f e r r o u s ,  non - fe r rous  scrap and g l a s s  must be d isposed of. The 
d r y  s o l i d  f u e l  would be burned t o  r e c o v e r  t h e  h e a t i n g  va lue  o r  energy i n  
BTU's ( B r i t i s h  Thermal U n i t s )  o f  t h e  waste. The heat  energy i s  then Con-
v e r t e d  t o  e l e c t r i c i t y .  

Impoundments 

The p o l  1u t i o n  abatement techno log ies  f o r  impoundments a r e  e s s e n t i a l l y  
1) d redg ing  t h e  sediment, 2) b reech ing  t h e  dam, 3) a c a n b i n a t i o n  o f  1 and 
2, and 4 )  t h e  no a c t i o n  a l t e r n a t i v e .  U n t i l  such t i m e  t h a t  a c o s t  e f f e c t i v e  
asbatement program can be developed, t h e  no a c t i o n  a l t e r n a t i v e  i s  t h e  most 
r e a l i s t i c  p l a n  f o r  t h e  sediment o f  t h e  B lacks tone  R i v e r .  The Sedi-ment 
C o n t r o l  P l a n  f o r  t h e  B lacks tone  R i v e r  i n c l u d e s  o t h e r  p o s s i b l e  c o n t r o l  
measures f o r  t h e  i n - p l a c e  sediment. The r e p o r t  concluded t h a t  t h e  sediment 
c o n t a i n s  heavy me ta l s  and t o x i c  o r g a n i c s  t h a t  c l a s s i f y  t h e  sediment as a 
hazardous waste. A t  t h e  p r e s e n t  t ime, t h e r e  a r e  no approved hazardous 
waste  d i s p o s a l  s i t e s  w i t h i n  t h e  Commonwealth o f  Massachusetts.  There fore ,  
. the sediment must be t r a n s p o r t e d  t o  an approved s i t e  i n  ano the r  s t a t e  o r  
l e f t  i n  p lace .  Fo r  t h i s  reason, d redg ing  t h e  impoundments i s  n o t  a ' c o s t  
e f f e c t i v e  a1 t e r n a t i v e .  

S o i l  E ros ion  and Sed imenta t ion  

C o n t r o l  measures f o r  e r o s i o n  and sed imen ta t i on  i n c l u d e  land use and f l o o d  
p l a i n  zon ing .  Land use and zon ing  can p r o h i b i t  t h e  c o n s t r u c t i o n  i n  areas 
t h a t  have t h e  p o t e n t i a l  o f  impac t ing  wa te r  q u a l i t y  i f  d i s r u p t e d .  The S o i l  
Conserva t ion  S e r v i c e  r e g u l a t e s  c o n s t r u c t i o n  on imbankments t h a t  have a 1 5  
p e r c e n t  s l o p e  o r  g r e a t e r .  F lood p l a i n  zon ing  can reduce t h e  occur rence o f  



p r a c t i c e s  which l e a d  t o  t h e  g e n e r a t i o n  o f  non -po in t  source p o l l u t a n t s .  
Severa l  towns w i t h i n  t h e  b a s i n  a re  c o n s i d e r i n g  t h e  a d o p t i o n  o f  f l o o d  p l a i n  
z o n i n g  ord inances  i n  o r d e r  t o  q u a l i t y  f o r  f e d e r a l  f l o o d  insurance. Such 
zon ing  i s  recommended due t o  t h e  economic and env i ronmenta l  b e n e f i t s .  
R iverbank  cleanup p r o j e c t s  can f u r t h e r  p r o t e c t  wa te r  q u a l i t y  t h roughou t  t h e  
d ra inage  bas in .  
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TABLE VI-1 

SOLID WASTE DISPOSAL SITES 

TOWN/C I TY LOCATION 
STATUS 

( A c t i v e  o r  I n a c t i v e )  
SPECIAL 

D E S I G N A T I O N  

Auburn Rockdale S t .  A c t i  v e  Muni c i  p a l  

Be l l i ngham Maple S t .  A c t i v e  M u n i c i p a l  

E1 ack s tone Chestnu t  S t .  
Farm S t .  

A c t i v e  
Ina c tive 

M u n i c i p a l  

B o y l s t o n l  M i l l  H i l l  Rd. 
O l d  Sou th  Rd. 

A c t i v e  
I na c tive 

M u n i c i p a l-
Doug1 as R i d d l e  S t .  A c t i v e  Muni c i p a l  

G r a f t o n  M i l l b u r y  S t .  
Hudson Rd. 

A c t i v e  
I n  a c t  iv e 

Munic ip a l  

Hopeda 1e R t .  140 A c t i v e  P r i v a t e  

Holden2 R i v e r  S t .  A c t i v e  M u n i c i p a l  

L e i c e s t e r  M a n v i l l e  S t .  A c t i v e  Mun ic ipa l  

Mendon Be l l i ngham Rd.  I n  a c t  iv e  P r i v a t e  

M i l l v i  1 l e  R t .  122 I n a c t i v e  

M i  l l b u r y  R i v e r l i n  S t .  A c t i v e  Munic i  p a l  

N o r t h b r i d g e  Quaker Rd. A c t i v e  Mun ic ip a l  

Pax ton  Dav is  H i l l  Rd. I n a c t i v e  -

Shrewsbury R t .  20 
Eas t  o f  N o r t h  

A c t i v e  
I n a c t i v e  

M u n i c i p a l-
Quinsigamond Ave. 

S u t t o n  Old Stone H i l l  
Putnam H i l l  

A c t i v e  
I n a c t i v e  

M u n i c i p a l
-

up ton  Warren S t .  I n a c t i v e  -

U x b r i d g e l  Hazel S t .  A c t i v e  M u n i c i p a l  

Worces t e r 2  Greenwood S t .  
G r a n i t e  S t .  

A c t i v e  
Inact ive 

Munic ip a l  

Groundwater rnoni t o r i n g  
B o t h  groundwater and l e a c h a t e  c o l l e c t i o n  
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TABLE VI-2 

IMPOUNDMENTS I N  THE BLACKSTONE R I V E R  B A S I N  

TOWN/CI TY IMPOUNDMENT WATERSHED 

Worcester !Jmerican S t e e l  Dam B lacks tone  

Su t ton  F i s h e r v i l l e  Dam B1acks tone 
F a r n u m s v i l l e  Dam 61acks tone 

N o r t h b r i d g e  Old  Rockdale Dam B lacks tone  
R i v e r d a l e  Dam B lacks tone  

Uxbr i  dge R i c e  City Dam B lacks tone  

Hopedale M i l l  S t .  Dam M i l l  R i v e r  

Doug1 as Lackey Dam Mumford R i v e r  
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Vll. WATER SUPPLY 

The sources o f  wa te r  supp ly  a r e  d i v i d e d  i n t o  two ma jo r  c l a s s i f i c a t i o n s :  
groundwater and s u r f a c e  water .  The groundwater s u p p l i e s  i n c l u d e :  bored, 
d r i ven ,  and dug w e l l s ,  rock  and sand e a r t h  sp r ings ,  and i n f i l t r a t i o n  
g a l l e r i e s .  The s u r f a c e  s u p p l i e s  i n c l u d e :  lakes, r e s e r v o i r s ,  streams, 
ponds, and r i v e r s .  The p r o t e c t i o n  o f  t hese  wa te r  s u p p l i e s  and i n s u r i n g  t h e  
d i s t r i b u t i o n  o f  h i g h  q u a l i t y  d r i n k i n g  wa te r  a r e  t h e  tasks  o f  t h e  Department 
o f  Environmental  Q u a l i t y  Eng ineer ing ,  D i v i s i o n  o f  Water Supp ly  (DWS). The 
DWS i s  committed t o  t h e  development o f  a groundwater p r o t e c t i o n  program t o  
guard a g a i n s t  t h e  d e g r a d a t i o n  p u b l i c  o f  w a t e r  s u p p l i e s 1  f o r  t h i s  and f u t u r e  
genera t i ons .  The DWS a l s o  oversees t h e  r o u t i n e  sampl ing  and a n a l y s i s  of 
p u b l i c  wa te r  s u p p l i e s  t o  ensure  t h e  q u a l i t y  conforms t o  t h e  U n i t e d  S t a t e s  
P u b l i c  H e a l t h  S e r v i c e  D r i n k i n g  Water Standards.  The Commonwealth of 
Massachusetts D r i n k i n g  Water R e g u l a t i o n s  a re  governed b y  310 CMR 22.00 under 
t h e  p r o v i s i o n s  o f  Massachusetts General  Laws. 

The m o n i t o r i n g  program developed f o r  p u b l i c  wa te r  supp ly  and 
d i s t r i b u t i o n  systems i s  dependent on t h e  p o r t i o n  
of t h e  p o p u l a t i o n  o f  t h e  community t i e d  i n t o  t h e  wa te r  supp ly  network. The 
m o n i t o r i n g  d a t a  i s  ana lyzed and s t o r e d  a t  DEqE's C e n t r a l  Reg iona l  O f f i c e  i n  
Worcester f o r  t h e  towns i n  t h e  B lacks tone  R i v e r  Basin. 

The ma jo r  communit ies w i t h i n  t h e  B lacks tone  R i v e r  Basin,  d i scussed  i n  t h i s  
s e c t i o n ,  used an average o f  35.8 MGD f o r  wa te r  supp ly  i n  1980. These com-
m u n i t i e s  u t i l i z e  s u r f a c e  and groundwater as a source o f  wa te r  supp ly .  
Surface waters  p r o v i d e  approx ima te l y  60 p e r c e n t  o f  t h e  wa te r  s u p p l y  w i t h i n  
t h e  B lacks tone  R i v e r  Basin, o f  wh ich  t h e  c i t y  o f  Worcester i s  t h e  l a r g e s t  
user .  Rura l  communit ies su r round ing  Worcester use groundwater as t h e  p r i m a r y  
source  of wa te r  supp ly .  

I n t e r  b a s i n  t r a n s f e r  p r o v i d e s  ove r  50 p e r c e n t  of t h e  wa te r  supp ly  r e q u i r e -  
ments f o r  t h e  B lacks tone  R i v e r  Basin.  The Nashua and Char les  R i v e r  Bas ins  
t r a n s f e r r e d  an average o f  17.47 and 0.89 MGD r e s p e c t i v e l y  t o  t h e  b a s i n  w a t e r  
s u p p l y  network i n  1980. 

Auburn 

Auburn i s  a l a r g e  r e s i d e n t i a l  and p a r t i a l  manu fac tu r ing  suburb o f  Worces ter .  
The community i s  served by  t h r e e  wa te r  d i s t r i b u t i o n  agencies. The Auburn 
Water D i s t r i c t  has s i x  groundwater w e l l s  w i t h  a sa fe  y i e l d 2  o f  2.5 MGD 
( M i l l i o n  Ga l l ons  p e r  Day). Three w e l l s  a re  l o c a t e d  o f f  Church S t r e e t ,  one 
w e l l  near  Auburn H igh  School o f f  Sou thb r idge  S t r e e t ,  and two w e l l s  near 
K e t t l e  Brook and Dark Brook a l s o  o f f  Walsh Avenue. The Woodland Water 

l D e f i n i t i o n  - P u b l i c  Water Supp ly  - DEQE d e f i n e s  a p u b l i c  wa te r  supp ly  when 
i t  has 15 s e r v i c e  connec t ions  o r  serves  a t  l e a s t  25 peop le  a minimum o f  60 
days p e r  year.  

% e f i n i t i o n  - The s a f e  y i e l d  f o r  a p a r t i c u l a r  wa te r  source i s  t h e  approx i -  
mate amount of wa te r  i n  m i l l i o n  g a l l o n s  p e r  day (MGD) which can be s u p p l i e d  
th rough  an extended d r y  p e r i o d .  The s a f e  y i e l d  f i g u r e s  r e f l e c t  t h e  b e s t  
judgement of  t h e  r e s p e c t i v e  town s u p e r i n t e n d e n t  o r  manager o f  t h e  wa te r  
supp ly  system. 
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D i s t r i c t  and E l m  H i l l  Water D i s t r i c t  o b t a i n  t h e i r  wa te r  f rom t h e  Worcester 
Water Department. The Holden and K e t t l e  Brook r e s e r v o i r s  se rve  as t h e  
ma jo r  source o f  p u b l i c  wa te r  s u p p l y  f o r  Worcester. The wa te r  f rom these 
sources i s  c h l o r i n a t e d  t o  k i l l  any pa thogen ic  organisms p r i o r  t o  e n t e r i n g  
t h e  d i s t r i b u t i o n  system. 

B lacks tone  

The town i s  l o c a t e d  i n  t h e  sou theas t  co rne r  o f  t h e  d ra inage  b a s i n  on t h e  
Massachusetts and Rhode I s l a n d  border .  The B lacks tone  R i v e r  f l o w s  th rough 
t h e  southwest c o r n e r  o f  t h e  town i n t o  WOOnSGCket, Rhode I s l a n d .  The B lack -  
s tone  Water Department wh ich  serves  t h e  town has t h r e e  groundwater we1 I s  
w i t h  a s a f e  y i e l d  o f  0.56 MGD. Two o f  these w e l l s  a r e  l o c a t e d  a t  t h e  c o r n e r  
o f  Summers and Park s t r e e t s .  The t h i r d  w e l l  i s  l o c a t e d  o f f  o f  E l m  S t r e e t .  
The groundwater i s  t r e a t e d  w i t h  hexametaphosphates t o  p r o t e c t  t h e  d i s t r i b u -  
t i o n  system f rom c o r r o s i o n  and i s  c h l o r i n a t e d  f o r  d i s i n f e c t i o n  p r i o r  t o  
e n t e r i n g  t h e  d i s t r i b u t i o n  system. 

Be l l i ngham 

Be l l i ngham i s  a r u r a l  community l o c a t e d  i n  t h e  sou theas t  c o r n e r  o f  t h e  
B lacks tone  d ra inage  b a s i n  w i t h i n  t h e  Pe te rs  R i v e r  watershed. The town i s  
surveyed by  t h e  Be l l i ngham Water Department wh ich  opera tes  two w e l l s  on t h e  
Upper P e t e r s  R i v e r  and two w e l l s  on t h e  Lower P e t e r s  R i v e r .  These w e l l s  have 
a combined s a f e  y i e l d  o f  1.11 MGD. Approx imate ly  55 percent ,  o r  0.86 MGO of 
t h e  wa te r  used by  t h e  Be l l i ngham Water Department i s  s u p p l i e d  from sources  
w i t h i n  t h e  Char les  R i v e r  Basin.  

Douglas 

Douglas wh ich  i s  l a r g e l y  r u r a l  i n  n a t u r e  encompasses an area of 36.9 square
m i l e s .  The Douglas Water D i s t r i c t  has one w e l l  f i e l d  c o n s i s t i n g  of  13 
w e l l s  l o c a t e d  o f f  West S t ree t  i n  t h e  R i d d l e  Brook watershed. The sa fe  y i e l d  
of these w e l l s  i s  0.5 MGD and serves  t h e  n o r t h e r n  s e c t i o n  of t h e  town. The 
wa te r  supp ly  i s  t r e a t e d  w i t h  soda ash f o r  c o r r o s i o n  c o n t r o l  p r i o r  t o  e n t e r i n g  
t h e  d i s t r i b u t i o n  system. 

Graf t o n  

G r a f t o n  i s  l o c a t e d  i n  t h e  g e n e r a l l y  urban area su r round ing  Worcester. The 
town i s  a manufac tur ing ,  t rade, and r e s i d e n t i a l  community. Two wa te r  d i s -  
t r i b u t i o n  agencies se rve  t h e  town 's  res idences .  The South G r a f t o n  Water D i s -
t r i c t  c o n s i s t s  o f  two groundwater w e l l s  l o c a t e d  o f f  F e r r y  S t r e e t  and 
Prov idence Road. These w e l l s  have a sa fe  y i e l d  o f  0.55 MGD. The second 
wa te r  agency i s  t h e  Massachusetts American Water Works Company which has fou r  
groundwater w e l l s ,  two o f  wh ich  a r e  l o c a t e d  sou th  o f  Hayes Pond and t h e  
r e m a i n i n g  We l l s  a re  l o c a t e d  o f f  M i l l b u r y  S t r e e t .  The s a f e  y i e l d  o f  t h e  f o u r  
w e l l s  is  2.0 MGD. The American Water Works Company c h l o r i n a t e s  the ground- 
wa te r  f o r  d i s i n f e c t i o n ,  as a m a t t e r  o f  company p o l i c y ,  p r i o r  t o  e n t e r i n g  t h e  
d is t rib u tion sys tern. 
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Holden 

The sou theas t  p o r t i o n  o f  Holden d r a i n s  t o  t h e  B lacks tone  R i v e r  Basin.  The 
Worcester Water Department owns wate r  r i g h t s  t o  Holden R e s e r v o i r s  one and 
two. The t o t a l  s a f e  y i e l d  i s  8.84 MGD wh ich  i n c l u d e s  K e t t l e  Brook R e s e r v o i r s  
No. 1 and 2, Lynde Brook R e s e r v o i r  l o c a t e d  i n  L e i c e s t e r  and K e t t l e  Brook 
R e s e r v o i r s  No. 3 and 4 l o c a t e d  i n  Paxton. These wa te r  s u p p l y  sources se rve  
t h e  i n d u s t r i a l  and r e s i d e n t i a l  communit ies o f  Worcester. 

Hopedal e 

The town o f  Hopedale i s  an i n d u s t r i a l  community w i t h  a smal l  l and  area o f  5.1 
square  m i l e s .  The Hopedale Water Department has two groundwater w e l l s  and 
two i n t e r c o n n e c t i o n s  w i t h  M i l f o r d  Water Supply t h a t  s e r v e  t h e  town 's  r e s i -
dences. The w e l l f i e l d  i s  l o c a t e d  n o r t h e a s t  o f  S p i n d l e v i l l e  Pond o f f  Green 
S t r e e t  and has a s a f e  y i e l d  o f  0.42 MGD. The M i l f o r d  Water Supp ly  D i s t r i c t  (MWSO) 
serves  the  Water S t r e e t  and South Main S t r e e t  area o f  Hopedale. The M i l f o r d  
a reas  s u r f a c e  wa te r  s u p p l y  i s  i n j e c t e d  i n t o  a groundwater w e l l  which has a sa fe  
y i e l d  o f  0.10 MGD. The wa te r  s u p p l i e d  by MWSD f o r  Hopedale i s  t r e a t e d  w i t h  sodium 
hyd rox ide  t o  a d j u s t  t h e  a c i d i t y  f o r  c o r r o s i o n  c o n t r o l  and i s  c h l o r i n a t e d  f o r  
d i s i n f e c t i o n  p r i o r  t o  i t s  i n j e c t i o n  i n t o  t h e  groundwater a q u i f e r .  

Mendon-
The r e s i d e n t i a l  community o f  Mendon o b t a i n s  i t s  wa te r  supp ly  f rom t h e  M i l f o r d  
Water Company f rom sources  i n  t h e  Char les  R i v e r  Basin.  

M i  11 b u r y  

M i l l b u r y  i s  l o c a t e d  on t h e  sou the rn  c i t y  l i n e  o f  Worcester. The town i s  com- 
posed of m o s t l y  i n d u s t r i a l  and r e s i d e n t i a l  suburban areas wh ich  have a l a n d  
a rea  of 15.8 square m i l e s .  M i l l b u r y  i s  served by  t h r e e  wa te r  supp ly  agencies:  
t h e  Massachusetts Water Works Company, t h e  Oakwood He igh ts  Water D i s t r i c t ,  
and t h e  Maple H i l l s i d e  Water D i s t r i c t .  The Oakwood He igh ts  and Maple H i l l -  
s i d e  Water D i s t r i c t s  purchase w a t e r  f r o m  t h e  Massachusetts Water Works 
.Company wh ich  has f o u r  groundwater w e l l s  t h a t  have a s a f e  y i e l d  o f  3.11 MGD. 
One w e l l  i s  l o c a t e d  o f f  M i l l b u r y  Avenue, another  o f f  Doro thy  Pond, t h e  
rema in ing  two w e l l s  a r e  l o c a t e d  o f f  N o r t h  Main S t r e e t .  The Massachusetts 
Water Works Company t r e a t s  t h e  groundwater w i t h  hexametaphosphates f o r  c o r r o -
s i o n  c o n t r o l ,  sodium h y d r o x i d e  t o  a d j u s t  t h e  a c i d i t y ,  and adds c h l o r i n e  f o r  
d i s i n f e c t i o n  

M i l  l v i  1 l e  

M i l l v i l l e  i s  p r i m a r i l y  a r e s i d e n t i a l  community f o r  t h e  l a r g e  manu fac tu r ing  
c e n t e r  of Woonsocket, Rhode I s l a n d .  The town has no c e n t r a l  o r  p u b l i c  wa te r  
supp ly  network.  
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N o r t h b r i d g e  

N o r t h b r i d g e  i s  a manu fac tu r ing  town w i t h  a l a n d  area o f  17.3 square m i l e s .  
The W h i t i n s v i l l e  Water Company owns two w e l l f i e l d s  t h a t  have a s a f e  y i e l d  of 
1.35 MGD and one emergency w e l l  w i t h  a s a f e  y i e l d  o f  0.38 MGD. The 
w e l l f i e l d s  a re  recharged b y  a system o f  open r e s e r v o i r s  i n c l u d i n g  Carpenter  
Reservo i r ,  Meadow Pond and Reservo i r s  No. 4, 5, and 6 l o c a t e d  i n  Sut ton .  The 
N o r t h b r i d g e  Water Department purchases a l l  wa te r  frm t h e  W h i t i n s v i l l e  Water 
Company which t r e a t s  t h e  groundwater w i t h  hexametaphos-phates f o r  c o r r o s i o n  
c o n t r o l  and adds c h l o r i n e  f o r  d i s i n f e c t i o n  p r i o r  t o  e n t e r i n g  t h e  d i s t r i b u t i o n  
sys tem. 

Shrewsbury 

Shrewsbury i s  a suburban r e s i d e n t i a l  community w i t h  many sma l l  d i v e r s i f i e d  
i n d u s t r i e s  and who lesa le  r e t a i l  t r a d e  businesses. The Shrewsbury Water 
Department has seven groundwater w e l l s  w i t h  a s a f e  y i e l d  o f  4.00 MGD. Three 
o f  t h e  w e l l s  a r e  l o c a t e d  near  Lamberts P i t  r e f e r r e d  t o  e a r l i e r  i n  t h e  sec- 
t i o n ,  i n  t h e  town o f  Sut ton .  There i s  no t rea tmen t  o f  t h e  p u b l i c  wa te r  
s u p p l y  p r i o r  t o  e n t e r i n g  t h e  d i s t r i b u t i o n  system. 

S u t t o n  

S u t t o n  i s  a r e s i d e n t i a l  community bordered by  t h e  towns of Douglas, Oxford, 
M i l l b u r y ,  Gra f ton ,  and Nor thbr idge.  The town i s  served by  two wa te r  d i s -  
t r i c t s .  The W i  l k i n s o n v i  1 l e  Water D i s t r i c t  opera tes  a we1 1 l o c a t e d  o f f  
Ha tche ry  Road which serves  t h e  n o r t h e a s t  s e c t i o n  ad jacen t  t o  Gra f ton .  The 
w e l l  has a s a f e  y i e l d  o f  0.28 MGD. The Manchaug Water D i s t r i c t  serves  t h e  
sou the rn  s e c t i o n  o f  S u t t o n  ad jacen t  t o  Douglas. The d i s t r i c t  ope ra tes  a Wel l  
f i e l d  l o c a t e d  sou th  of Tuckers Pond o f f  Putnam H i l l  Road wh ich  has a safe 
y i e l d  o f  0.45 MGD. The W h i t i n s v i l l e  Water Company wh ich  s u p p l i e s  wa te r  t o  
N o r t h b r i d g e  opera tes  an e x t e n s i v e  r e s e r v o i r  and w e l l  system. The wa te r  
s u p p l y  system has a s a f e  y i e l d  o f  0.82 MGD. 

up ton  

Upton i s  a smal l  manu fac tu r ing  and r e s i d e n t i a l  town w i t h  a l a n d  area of 21.7 
square m i l e s .  The town i s  served by  t h e  Upton Water Department which has a 
s i n g l e  w e l l  and a w e l l f i e l d  wh ich  combine f o r  a s a f e  y i e l d  o f  0.69 MGO. 
These w e l l s  se rve  Upton Center  and West Upton and a r e  l o c a t e d  o f f  Glen Cove 
a d j a c e n t  t o  t h e  G r a f t o n  and Upton r a i l r o a d  t r a c k s .  There i s  no t r ea tmen t  of 
t h e  p u b l i c  wa te r  supp ly  i n  Upton. 
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Uxbr idge  

Uxbr idge  i s  a m a n u f a c t u r i n g  town t h a t  has a l a n d  area  o f  29.3 square m i l e s .  
The Uxbr idge Water Department serves  t h e  n o r t h e a s t  and n o r t h c e n t r a l  s e c t i o n s  
o f  t h e  town. The wa te r  sources c o n s i s t  o f  3 groundwater w e l l s  l o c a t e d  o f f  
B l a c k s t o n e  S t r e e t  wh ich  have a s a f e  y i e l d  o f  2.1 MGD. The Uxbr idge Water 
Department t r e a t s  t h e  wa te r  w i t h  hexametaphosphates f o r  c o r r o s i o n  c o n t r o l  and 
c h l o r i n e  f o r  d i s i n f e c t i o n  p r i o r  t o  e n t e r i n g  t h e  d i s t r i b u t i o n  system. 

Worcester 

The c i t y  of Worcester i s  l o c a t e d  i n  t h e  c e n t r a l  p o r t i o n  o f  Massachusetts a t  
t h e  n o r t h e r n  s e c t i o n  o f  t h e  B lacks tone  R i v e r  d ra inage  bas in .  The c i t y  has 
a l a n d  area  o f  app rox ima te l y  38.5 square m i l e s  and forms t h e  nuc leus  of t h e  
second l a r g e s t  m e t r o p o l i t a n  area  i n  t h e  s t a t e .  The wa te r  s u p p l y  system i s  
t h e  l a r g e s t  w i t h i n  t h  B lacks tone  R i v e r  Basin.  Worcester i s  t h e  i n d u s t r i a l  and 
commercial c e n t e r  o f  C e n t r a l  Massachusetts.  The Bureau o f  Water, a sub- 
d i v i s i o n  of t h e  Worcester Department o f  P u b l i c  Works serves  as t h e  wa te r  
s u p p l y  agency. The c i t y ' s  water  s u p p l y  ne twork  c o n s i s t s  o f  groundwater and 
s u r f a c e  waters  wh ich  have a s a f e  y i e l d  o f  28.0 MGD. These s u r f a c e  waters  
i n c l u d e  t h e  K e t t l e  Brook R e s e r v o i r s  No. 1 t h r u  4, Lynde Brook Reservo i r ,  
Holden R e s e r v o i r s  No. 1 and 2, K e n d a l l  Reservo i r ,  P i n e  H i l l  Rese rvo i r ,  and 
Qu inapoxe t  Reservo i r .  Worcester has a c o n t r a c t  w i t h  t h e  M e t r o p o l i t a n  
D i s t r i c t  Commission (MDC) f o r  an a d d i t i o n a l  10.0 MGD wh ich  i s  used as a back 
up. I n  a d d i t i o n  t o  t h e  wa te r  s u p p l i e s  w i t h i n  t h e  d ra inage  b a s i n  t h e  c i t y  of 
Worcester r e c e i v e s  wa te r  by i n t e r - b a s i n  t r a n s f e r  f rom t h e  Nashua R i v e r  Bas in .  
The groundwater supp ly  c o n s i s t s  o f  we1 Is l o c a t e d  a d j a c e n t  t o  Lake Quinsigamond 
wh ich  se rve  as recharge  f o r  t h e  wa te r  supply.  The Worces ter  wa te r  supp ly  
network a l s o  serves  wa te r  d i s t r i c t s  i n  t h e  su r round ing  communit ies. The 
Water Bureau uses c h l o r i n e  f o r  d i s i n f e c t i o n  o f  t h e  s u r f a c e  wa te r  supp ly  p r i o r  
t o  e n t e r i n g  t h e  complex d i s t r i b u t i o n  network.  
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V I I I .  TOXIC POLLUTION 


F o r  many years  now, hazardous wastes and o t h e r  chemica ls  have been improp- 
e r l y  d isposed o f  and have contaminated  groundwater and s u r f a c e  waters  na-
t i o n w i d e .  The d i s p o s a l  o f  these p o l l u t a n t s  has become a ma jo r  problem due 
t o  ou r  h i g h l y  i n d u s t r i a l i z e d  s o c i e t y .  On ly  r e c e n t l y  have t h e  p o t e n t i a l  
p u b l i c  hazards and s e v e r i t y  o f  t h i s  problem been brought  t o  t h e  a t t e n t i o n  
o f  t h e  p u b l i c .  

Not  a l l  chemicals can be l a b e l e d  as t o x i c ,  so i t  i s  v e r y  i m p o r t a n t  t o  d i s -  
t i n g u i s h  wh ich  are,  and wh ich  a re  no t .  To accompl ish t h i s  task t h e  U.S. 
Env i ronmenta l  P r o t e c t i o n  Agency (EPA) has p u t  more emphasis on t h e  a n a l y s i s  of 
t o x i c  substances wh ich  a r e  known, o r  t hough t  t o  have a d e t r i m e n t a l  impact 
upon t h e  environment and/or pose p o t e n t i a l  p u b l i c  h e a l t h  hazards. Some 
of these t o x i c  p o l l u t a n t s  i n c l u d e  p o l y c h l o r i n a t e d  b i p h e n y l s  ( P C B ' s ) ,  s e l -
ec ted  heavy me ta l s  and p e s t i c i d e s ,  phenols,  cyanides, and v o l a t i l e  organ- 
i c  compounds such as benzene and to luene.  

I n  1976, t h e  U n i t e d  S ta tes  Congress enacted t h e  Resource Conserva t ion  and 
Recovery Ac t  (RCRA) t o  "promote p r o t e c t i o n  o f  h e a l t h  and t h e  environment 
and t o  conserve v a l u a b l e  resources "  by s i g n i f i c a n t l y  changing t h e  ways i n  
wh ich  s o l i d  and hazardous wastes a r e  handled. RCKH r e q u i r e s  t h e  U n i t e d  
S t a t e s  Environmental  P r o t e c t i o n  Agency (U.S. E P A )  t o  r e g u l a t e  hazardous 
waste from " c r a d l e  t o  g rave"  by  d e v e l o p i n g  a l i s t  o f  s p e c i f i c  standards 
t h a t  must be met by  t h o s e  who produce, handle, t r a n s p o r t ,  s t o r e ,  t r e a t ,  
and d i spose  o f  hazardous wastes. The U.S. E P A ' s  r e g u l a t i o n s  wh ich  went 
i n t o  e f f e c t  November 19, 1980, e s t a b l i s h e d  a minimum n a t i o n w i d e  framework 
f o r  hazardous waste management. S t a t e s  may b u i l d  upon and expand these 
requ i rements  t o  s u i t  t h e i r  i n d i v i d u a l  needs. 

The RCRA encourages s t a t e s  t o  t a k e  ove r  t h e  hazardous waste management 
program if t h e y  develop r e g u l a t i o n s  and programs m i n i m a l l y  e q u i v a l e n t  t o  
and c o n s i s t e n t  w i t h  those  o f  t h e  U.S. EPA. S t a t e s  must a p p l y  t o  EPA t o  
have t h e i r  programs approved. The Massachusetts Department o f  Envi ronmen- 
t a l  Q u a l i t y  E n g i n e e r i n g ' s  D i v i s i o n  o f  S o l i d  and Hazardous Waste a p p l i e d  f o r  
and was g ran ted  Phase I i n t e r i m  a u t h o r i z a t i o n  f rom t h e  U.S. EPA on February  
25, 1981. The Commonwealth had two years t o  come i n t o  f u l l  compl iance w i t h  
t h e  RCRA program. A t  any p o i n t  d u r i n g  t h a t  t ime, t h e  D i v i s i o n  may have 
a p p l i e d  f o r  f i n a l  a u t h o r i z a t i o n .  

Massachusetts began r e g u l a t i n g  hazardous waste i n  1973, w e l l  be fo re  many 
o t h e r  s t a t e s  o r  t h e  f e d e r a l  government. However, these laws and regu la -  
t i o n s  were n o t  s p e c i f i c  and d e t a i l e d  enough t o  p r e v e n t  problems from 
o c c u r r i n g .  I n  November 1979, t h e  Massachusetts l e g i s l a t u r e  enacted t h e  
Hazardous Waste Management Ac t  (Chapter 21C o f  t h e  General Laws), wh ich  
updated t h e  s t a t e ' s  hazardous waste management program so t h a t  i t  became 
c o n s i s t e n t  w i t h  RCRA's. The Ac t  r e q u i r e s  t h e  Department o f  Environmental  
Q u a l i t y  Eng ine re r ing  (DEQE) t o  e s t a b l i s h  a D i v i s i o n  o f  Hazardous Waste t o  
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deve lop  more comprehensive hazardous waste r e g u l a t i o n s  and a s t r o n g  l i c e n -  
s i n g  and enforcment program. I t  r e q u i r e s  t h e  Department t o  l i c e n s e  c o l l e c -  
t o r s ,  hau le rs ,  p rocessors ,  and d i sposers  o f  hazardous waste, as w e l l  as t o  
r e g u l a t e  hazardous wastes a t  t h e  s i t e  o f  genera t i on .  I n  a d d i t i o n ,  a l l  of 
t h e s e  p a r t i e s  must comply w i t h  a "man i fes t "  system wh ich  t r a c k s  t h e  move- 
ment of wastes f rom t h e i r  p o i n t  o f  genera t i on ,  t h rough  each s t e p  i n  t h e i r  
t r a n s p o r t a t i o n ,  t o  t h e i r  u l t i m a t e  d e s t i n a t i o n ,  an approved treatment,  
s to rage,  o r  d i s p o s a l  f a c i l i t y .  

To f u r t h e r  i n s u r e  s a f e  management o f  hazardous waste i n  t h e  Commonwealth, t h e  
A c t  r e q u i r e s  the  DEQE t o  i n v o l v e  i n t e r e s t e d  and a f f e c t e d  persons i n  a l l  
aspec ts  o f  t h e  program and t o  p u b l i s h  a l i s t  o f  s i t e s  i n  Massachusetts where 
hazardous wastes a r e  known t o  b e  depos i ted .  The D i v i s i o n  o f  S o l i d  and 
Hazardous Waste f i r s t  a c c o m ~ l i s h e d  t h i s  task  i n  November 1980 w i t h  a p u b l i c a -  
t i o n  e n t i t l e d ,  >e P r e l i m i n a r y  S i t e  
Assessment. T h i s  r e o o r t  l i s t e d  b o t h  con f i rmed  hazardous waste s i t e s  ( P a r t  A )  
and s i t e s  r e q u i r i n g  f u r t h e r  i n v e s t i g a t i o n  ( P a r t  E ) .  An a d i t i o n a l  r e p o r t  
e n t i t l e d ,  Management f o r  S i t e  I n v e s t i g a t i o n s ,  1981 update  was then p u b l i s h e d  
i n  1981 t o  i n f o r m  t h e  genera l  p u b l i c  o f  t h e  D i v i s i o n ' s  on-going assessments. 

The Massachusetts D i v i s i o n  o f  Water P o l l u t i o n  C o n t r o l  (MDWPC) i s  a l s o  c u r -  
r e n t l y  i n v o l v e d  i n  d e v e l o p i n g  a program t o  e v a l u a t e  t h e  s e v e r i t y  o f  t o x i c  
p o l l u t i o n  problems i n  t h e  Commonwealth. Invo lvement  over  t h e  n e x t  two years  
i s  expected t o  be a t  t h e  research  and demons t ra t i on  (R&D) l e v e l .  The D i v i -  
s i o n  i s  p r e s e n t l y  j o i n t  f u n d i n g  programs w i t h  t h e  U n i t e d  S ta tes  G e o l o g i c a l  
Survey  (Water Resources D i v i s i o n ) ,  t h e  U n i v e r s i t y  o f  Massachusetts (Depar t -  
ment of C i v i  1 E n g i n e e r i n g ) ,  t h e  Massachusetts I n s t i t u t e  o f  Technology, and 
p r i v a t e  c o n s u l t a n t s ,  i n v o l v i n g  s o l u t e  t r a n s p o r t ,  PCB's i n  t h e  Housatonic 
R i v e r  and New Bed fo rd  Harbor, l a n d f i l l  l eachate ,  a c i d  r a i n ,  and b ioassays  
f o r  acu te  t o x i c - i t y  assessment. 

As p r e v i o u s l y  noted, t h e  Massachusetts Department o f  Environmental  Q u a l i t y  
Eng ineer ing  i s  r e s p o n s i b l e  f o r  deve lop ing  a s t a t e w i d e  program f o r  i n v e s t i -  
g a t i n g  t o x i c  p o l l u t i o n  problems and m o n i t o r i n g  c lean-up opera t i ons .  I n  
a d d i t i o n ,  a program must b e  developed t o  c o n t r o l  t h e  manufacture, use and 
d i s p o s a l  of hazardous substances t o  p r e v e n t  f u t u r e  env i ronmenta l  con tami -  
n a t i o n .  T h i s  w i l l  r e q u i r e  mutua l  c o o p e r a t i o n  between t h e  MDWPC, t h e  D i v i -  
s i o n  of S o l i d  and Hazardous Waste, and o t h e r  s t a t e  and f e d e r a l  agencies. 

A town by town assessment o f  t h e  Hazardous Waste S i t e  i n v e s t i g a t i o n s  con- 
duc ted  i n  t h e  B lacks tone  R i v e r  Bas in  i s  p resen ted  i n  t h i s  s e c t i o n .  These 
s i t e s  a r e  con f i rmed  by  t h e  Department o f  Environmental  Q u a l i t y  Eng ineer ing ,  
D i v i s i o n  of S o l i d  and Hazardous Waste, C e n t r a l  Regional  O f f i c e ,  Worcester, 
and s i t e s  t h a t  a r e  p r e s e n t l y  under i n v e s t i g a t i o n  by  t h e  D i v i s i o n  o f  Hazardous 
Waste. These s i t e s  i n c l u d e  u n l i n e d  s u r f a c e  lagoons t h a t  have been o r  a r e  
p r e s e n t l y  b e i n g  used as a means o f  wastewater t rea tmen t  which may c o n t a i n  
hazardous m a t e r i a l s .  The s i t e  i n v e s t i g a t i o n  i s  o n l y  one p a r t  o f  a success fu l  
f o u r  p a r t  hazardous waste management program, t h e  o t h e r  t h r e e  elements o f  t h e  
Program i n c l u d e  r e g u l a t i o n  development, enforcement, and f a c i l i t y  secu r ing .  
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N o r t h b r idge 

AFT Davidson Co., Inc .  
Main S t r e e t  
Whi t i n s v i  1 l e  

I n  January 1981 an i n v e s t i g a t i o n  by  DEQE revea led  t h a t  an impoundment used 
f o r  f l y  ash d i s p o s a l  had been paved over f o r  a p a r k i n g  l o t .  The D i v i s i o n  
o f  S o l i d  and Hazardous Waste c l a s s i f i e d  t h i s  s i t e  as under e v a l u a t i o n .  The 
f l y  ash may c o n t a i n  heavy m e t a l s  t h a t  c o u l d  be leached from t h e  s o i l  i n t o  t h e  
groundwater.  

N o r t h  G r a f t o n  

Wyman Gordon 
224 Worcester Road 
N o r t h  G r a f t o n  

Wyman Gordon was inspec ted  b y  DEQE on March 29, 1979. The s i t e  has u n l i n e d  
lagoons f o r  t rea tmen t  o f  i n d u s t r i a l  process water.  Because t h e  t r e a t m e n t  
lagoons a re  u n l i n e d  t h e  m e t a l s  en t raped i n  t h e  s o i l  have t h e  p o t e n t i a l  o f  
caus ing  wa te r  q u a l i t y  problems i n  t h e  area. The D i v i s i o n  o f  Hazardous 
Waste cons ide rs  t h i s  a s i t e  under e v a l u a t i o n .  Wyman Gordon i s  p r e s e n t l y  
p u r s u i n g  an a l t e r n a t i v e  wastewater t rea tmen t  process t o  e l i m i n a t e  t h e  use 
o f  t h e  s u r f a c e  lagoons. I f  t h e  lagoons a re  n o t  secured, t h e y  s t i l l  m i g h t  
cause water  q u a l i t y  problems. 

L e i c e s t e r  

F o u r i e r  Lagoon 
Forma l l y :  L i q u i d  Waste S p e c i a l i t i e s ,  Inc .  
o f f  S t a f f o r d  S t r e e t  

I n  Februa ry  1976 an i n v e s t i g a t i o n  of t h e  s i t e  revea led  t h a t  an i n d u s t r i a l  
waste s t o r a g e  lagoon was breached caus ing  s o i l ,  groundwater, and sur face  
wa te r  con tamina t ion  w i t h  o i l  and i n d u s t r i a l  so l ven ts .  DEQE has o rde red  a 
c l e a n  up o p e r a t i o n  program be implemented t o  secure t h e  s i t e .  The D i v i s i o n  
of S o l i d  and Hazardous Waste w i l l  c o n t i n u e  t o  oversee t h e  owner 's a c t i o n  t o  
Secure t h e  s i t e  by  removing t h e  hazardous m a t e r i a l s .  

Worcester 

C i ty  of Worcester M u n i c i p a l  Sludge Beds 
Route 20 and Greenwood S t r e e t  

A s i t e  i n v e s t i g a t i o n  conducted by DEQE on September 9, 1980 r e v e a l e d  t h a t  
t h e  s i t e  was used f o r  t h e  d i s p o s a l  o f  mun ic ipa l  s ludge and chemical  wastes. 
Leachate from t h i s  a rea  has the  p o t e n t i a l  of caus ing  wa te r  q u a l i t y  problems 
i n  t h e  nearby  s u r f a c e  waters  and groundwater a q u i f e r .  
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Eas te rn  Chemical S p e c i a l t i e s  
241 Southbr idge S t r e e t  

The p r o p e r t y  owned by  Eas te rn  Chemical was used f o r  t h e  b u l k  s t o r a g e  of 
o r g a n i c  compounds i n  c o n t a i n e r s  b o t h  above and below t h e  ground. The con- 
t a i n e r s  were abandoned b y  t h e  chemica l  handler,  caus ing  s o i l  and ground- 
wa te r  con tamina t ion .  The f i r s t  phase o f  t h e  c lean-up process has been com- 
p l e t e d .  C o n t r a c t o r s  f o r  DEQE have removed a t o t a l  o f  35,500 g a l l o n s  of 
s e m i s o l i d  drummed waste and approx ima te l y  480 t o n s  of contaminated  s o i  1. 
These have been shipped t o  secure hazardous waste l a n d f i l l s  i n  Ohio and New 
York. The D i v i s i o n  o f  S o l i d  and Hazardous Waste c o n s i d e r s  t h e  s i t e  t o  no 
l o n g e r  p r e s e n t  any danger t o  p u b l i c  h e a l t h  and s a f e t y .  The f i n a l  s tep  i n  t h e  
c lean-up o p e r a t i o n  i n v o l v e s  r e f i l l i n g  t h e  l a n d  w i t h  c l e a n  g r a v e l .  

Owen I l l i n o i s  
68 Ludlow S t r e e t  

An i n v e s t i g a t i o n  o f  t h e  s i t e  r e v e a l e d  t h a t  s ludge c o n t a i n i n g  heavy me ta l s  
was depos i ted  i n  an o n - s i t e  l a n d f i l l .  The l e a c h a t e  f rom t h i s  s i t e  has t h e  
p o t e n t i a l  o f  i m p a c t i n g  ground and s u r f a c e  waters.  The D i v i s i o n s  o f  Hazardous 
Waste c l a s s i f i e d  t h e  s i t e  as: under i n v e s t i g a t i o n . 1  

1 D e f i n i t i o n  - S i t u e  Under E v a l u a t i o n  - DEQE is  e v a l u a t i n g  t h e  s i t e  t o  d e t e r -  
m ine  if hazardous wastes a r e  p r e s e n t  and i f  background o r  f i e l d  a n a l y s i s  
i n f o r m a t i o n  i s  s u f f i c i e n t  t o  make a c o n f i r m a t i o n  o f  hazardous waste s i t e .  

References: 
"Conf i rmed Hazardous Waste S i t e s  Which Are Under I n v e s t i g a t i o n  o r  a t  

Var ious  Stages o f  Enforcement and Remedial Ac t ion , "  DEQE, D i v i s i o n  
o f  Hazardous Waste, March 1984. 

Management f o r  S i t e  I n v e s t i g a t i o n  1981 Update, The Commonwealth of 
Massachusetts, DEQE, D i v i s i o n  o f  Hazardous Waste, 1981. 
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I X .  FUTURE M O N I T O R I N G  PROGRAMS 


Water q u a l i t y  m o n i t o r i n g  t h a t  has been conducted i n  t h e  B lacks tone  R i v e r  
Bas in  by MDWPC p r i o r  t o  1982 i s  summarized i n  a document e n t i t l e d  Summary 
of Water Q u a l i t y  1982 wh ich  was prepared by  MDWPC. The most r e c e n t  wa te r  
q u a l i t y  d a t a  f o r  t h e  b a s i n  was c o l l e c t e d  by  MOWPC personne l  and appears 
i n  t h e  B lacks tone  R i v e r  Water Q u a l i t y  Data  1980 Repor t  (Westborough 1980).  
I n  o r d e r  t o  e v a l u a t e  on-going p o l l u t i o n  abatement a c t i v i t i e s  and e f f e c t s  
of t h e  imp lementa t ion  o f  p a s t  and c u r r e n t  wa te r  q u a l i t y  management recom- 
mendations, f u t u r e  wa te r  q u a l i t y  i s  e s s e n t i a l .  M o n i t o r i n g  d a t a  w i l l  a l s o  
be e s s e n t i a l  t o  de termine t h e  impacts o f  phosphorous and/or n i t r o g e n  remov- 
a l  a t  advanced wastewater t rea tmen t  f a c i l i t i e s .  I n  a d d i t i o n ,  non -po in t  
sources of p o l l u t i o n  as w e l l  as t h e  e f f e c t s  t o x i c s  t i e d  up i n  t h e  sediment 
must a l s o  be addressed. I t  i s  a n t i c i p a t e d  t h a t  t h e  f o l l o w i n g  p roposa ls  
w i l l  p rove  t o  compr ise  an accep tab le  water  q u a l i t y  m o n i t o r i n g  program f o r  
t h e  B lacks tone  R i v e r  Bas in  i n  t h e  f u t u r e .  

1. I n t e n s i v e  Water Q u a l i t y  Surveys. Three i n t e n s i v e  wa te r  q u a l i t y  
surveys  were conducted on t h e  B lacks tone  R i v e r  Bas in  i n  June, 
August, and October 1980. These surveys were designed t o  g a t h e r  
d a t a  r e q u i r e d  t o  e v a l u a t e  a waste load a l l o c a t i o n  f o r  t h e  Upper 
B lacks tone  Water P o l l u t i o n  Abatement D i s t r i c t .  The d a t a  was used 
t o  c a l i b r a t e  and v e r i f y  t h e  Stream 7B stream s i m u l a t i o n  model. 
The recommendations concluded i n  t h e  Upper B lacks tone  Water P o l l u -  
ti on Abatement D i s t r i c t  Waste1 oad A1 l o c a t i  on-1983, MDWPC, Techn ica l  
Se rv i ces  Branch, a r e  p r e s e n t l y  under c o n s i d e r a t i o n  and r e v i e w  by  t h e  
EPA. A f t e r  t h e  imp lemen ta t i on  o f  t h e  a d d i t i o n a l  t r e a t m e n t  r e q u i r e d  
f o r  t h e  UBWPAD and t h e  comp le t i on  o f  t h e  Storm-water Treatment 
F a c i l i t y  and Sewer Separa t i on  p o l l u t i o n  abatement p r o j e c t s ,  add i -
t i o n a l  surveys  w i l l  then  be conducted t o  assess t h e  e f f e c t i v e n e s s  o f  
these p r o j e c t s  and a l s o  t o  he lp  p i n p o i n t  remain- ing  wa te r  q u a l i t y  
problems. 

2. Compliance M o n i t o r i n g .  Wastewater D ischarges  i n  t h e  B lacks tone  
R i v e r  Bas in  w i l l  c o n t i n u e  t o  be sampled p e r i o d i c a l l y  t o  assure  
compl iance w i t h  t h e  l i m i t a t i o n s  s e t  f o r t h  i n  t h e i r  NPDES p e r m i t s .  
Ma jo r  wastewater d i scha rges  w i l l  be sampled d u r i n g  each wa te r  
q u a l i t y  survey  t o  p r o v i d e  i n p u t s  f o r  s i m u l a t i o n  mode l ing  and o t h e r  
r e l a t e d  p r o j e c t s .  Opera t i on  and maintenance (0 & M) i n s p e c t i o n s
w i l l  be i nc reased  a t  b o t h  m u n i c i p a l  and i n d u s t r i a l  sources t o  p r o v i d e  
t e c h n i c a l  a s s i s t a n c e  f o r  c o r r e c t i n g  problems as soon as p o s s i b l e .  
The c r e a t i o n  o f  t h e  Techn ica l  Ass i s tance  Program w i t h i n  t h e  D i v i s i o n  
o f  Water P o l l u t i o n  C o n t r o l  w i l l  p r o v i d e  t r a i n i n g  f o r  t r e a t m e n t  
p l a n t  o p e r a t o r s  and maintenance a s s i s t a n c e  t o  h o p e f u l l y  i n c r e a s e  t h e .  
performance o f  t h e  m u n i c i p a l  wastewater t r e a t m e n t  f a c i l i t i e s .  

3. B i o l o g i c a l  M o n i t o r i n g  Program ( B i o m o n i t o r i n g ) .  B i o l o g i c a l  sam-
p l i n g  i n  t h e  streams o f  t h e  B lacks tone  R i v e r  Bas in  has c o n s i s t e d  
of c h l o r o p h y l l  -a a n a l y s i s  and p h y t o p l a n k t o n  i d e n t i f i c a t i o n  and 
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q u a n t i f i c a t i o n ,  as w e l l  as m a c r o i n v e r t e b r a t e  sampling. The U.S. 
EPA has developed new e f f l u e n t  g u i d e l i n e s  f o r  t o x i c  p o l l u t a n t s  
known as t h e  "White Book C r i t e r i a " .  The new c r i t e r i a  were deve l -  
oped by us ing  b ioassay  techn iques  t o  assess t h e  acu te  and c h r o n i c  
t o x i c i t y  l e v e l s  o f  t h e  t o x i c a n t s  t o  b i o l o g i c a l  organisms. F i e l d  
surveys  t h a t  w i l l  be conducted w i l l  i n c l u d e  t o x i c i t y  assessments 
and h a b i t a t  e v a l u a t i o n s  f o r  c l a s s i f i c a t i o n  and use a t t a i n a b i l i t y  
b i l i t y  a n a l y s i s .  The i n f o r m a t i o n  ga the red  f r o m  t h e  m o n i t o r i n g  
program w i l l  b e  used i n  t h e  development o f  t o x i c  c r i t e r i a  f o r  t h e  
T o x i c  C o n t r o l  Program b e i n g  developed b y  t h e  Techn ica l  Se rv i ces  
Branch. 

4. Non-Point  Source Sampling. A s i g n i f i c a n t  p o r t i o n  o f  non-po in t  
source  o o l l u t i o n  i n  t h e  B lacks tone  R i v e r  Bas in  i s  due m o s t l y  t o

~~ 

u rban r u n o f f  f rom Worcester and Auburn. The m a j o r i t y  o f  t h e  p o l l u -  
t a n t '  l o a d i n g  i s  a t t r i b u t e d  t o  wastewater d ischarges .  The urban 
runo f f  problem i s  d i f f i c u l t  t o  q u a n t i f y  and e f f e c t i v e l y  remedy. 
There fore ,  p o i n t  sources o f  p o l l u t i o n  must be c o n t r o l l e d  p r i o r  t o  
t h e  commencement o f  non -po in t  assessment. I t  shou ld  be no ted  t h a t  
even though non-po in t  sampl ing w i l l  be g i v e n  a low p r i o r i t y ,  su r -
veys w i l l  be conducted as s i t e - s p e c i f i c  problems a r i s e .  

5. Groundwater M o n i t o r i n g  Program. The Massachusetts Department of  
Env i ronmenta l  Q u a l i t y  Enq ineer ina  e s t a b l i s h e d  i n  1983 t h e  Massa- 
c h u s e t t s  Groundwate; Q u a i it y  Standards and Groundwater D i  scharge 
P e r m i t  Program (314 CMR 6.00 and 5.00). The es tab l i shmen t  of a 
Groundwater P r o t e c t i o n  Program r e q u i r e s  t h e  expansion o f  t h e  e x i s -  
t i n g  program t o  encompass a1 1 aspec ts  o f  groundwater p r o t e c t i o n  
and management. The Groundwater Management Program i n c l u d e s  such 
programs as l a n d f i l l  management, l e a k i n g  underground s to rage  tanks, 
underground i n j e c t i o n  c o n t r o l ,  and a q u i f e r  recharge area p r o t e c t i o n  

6. Water Q u a l i t y  Management Clean Lakes (Limnology) Program. The 1981 
l e g i s l a t i v e  sess ion  e s t a b l i s h e d  t h e  Massachusetts Clean Lakes and 
Grea t  Fonds Program under t h e  p r o v i s i o n s  o f  Chapter 628 of t h e  Ac ts  
of 1981. Th is  i s  a h i g h  p r i o r i t y  and h i g h  v i s i b i l i t y  program wh ich  
a u t h o r i z e s  3 m i l l i o n  d o l l a r s  s t a t e w i d e  f o r  l a k e  r e s t o r a t i o n  o r  p r e s -
e r v a t i o n  p r o j e c t s .  The o b j e c t i v e  o f  t h i s  program i s  t o  m a i n t a i n  t h e  
l a k e s  and ponds f o r  p u b l i c  r e c r e a t i o n  and enjoyment. 

7. S p e c i a l  S tud ies .  P e r i o d i c a l l y ,  a d d i t i o n a l  wa te r  q u a l i t y  and/or hydro- 
l o g i c a l  d a t a  w i l l  b e  r e q u i r e d  from t h e  B lacks tone  R i v e r  Basin.  S tud ies  
such as a l g a l  assays and b ioassays  may be needed t o  e v a l u a t e  t h e  t r o p h i c  
s t a t u s  o f  t h e  impoundments downstream from m u n i c i p a l  wastewater sources. 
Supplemental  d a t a  may a l s o  be needed f o r  t h e  e v a l u a t i o n  o f  NPDES p e r m i t  
l i m i t a t i o n s ,  was te load a l l o c a t i o n s ,  and impacts  o f  non -po in t  sources of 
O f  p o l l u t i o n .  These s t u d i e s  w i l l  be s u b j e c t  t o  MDWPC p r i o r i t i e s  and 
personne l  c o n s t r a i n t s ,  b u t  i t  i s  hoped t h a t  t h e  MOWPC w i l l  b e  a b l e  t o  
respond t o  t h e  needs o f  t h e  D E Q E ,  as w e l l  as o t h e r  s t a t e  and f e d e r a l  
agencies.  
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APPENDIX 1 

Commonwealth o f  Massachusetts 

Water Resources Commission 

D i v i s i o n  o f  Water P o l l u t i o n  C o n t r o l  

MASSACHUSETTS SURFACE WATER QUALITY STANDARDS 

4.01:- GENERAL P R O V I S I O N S  

(1 )  - These r e g u l a t i o n s  s h a l l  be known as t h e  "Massachusetts T i t l e .  
Surf ace Water Q u a l i t y  Standards." 

(2)  O r g a n i z a t i o n  o f  Standards.  These s tandards  comprise f i v e  u n i t s :  
General P r o v i s i o n s  (314 mR 4.01). A p p l i c a t i o n  o f  Standards (314 CMR 4.021, 
Water Q u a l i t y  C r i t e r i a  (314 CMR 4:03), A n t i d e g r a d a t i o n  P r o v i s i o n s  (314 CMR 
4.04), and Bas in  C l a s s i f i c a t i o n  and Maps (314 CMR 4.05). 

(3 )  A u t h o r i t y .  The Massachusetts Su r face  Water Q u a l i t y  Standards 
a r e  adopted by t h e  D i v i s i o n  pu rsuan t  t o  t h e  p r o v i s i o n s  o f  M.G.L. c.21, 
$27. 

(4 )  Purpose. The Massachusetts Act charges t h e  D i v i s i o n  w i t h  t h e  
d u t y  and r e s p o n s i b i l i t y  t o  enhance t h e  q u a l i t y  and v a l u e  of t h e  wa te r  
resources  o f  t h e  Commonwealth and d i r e c t s  t h e  D i v i s i o n  t o  t a k e  a l l  a c t i o n  
necessary o r  a p p r o p r i a t e  t o  secure  t o  t h e  Commonwealth t h e  b e n e f i t s  of t h e  
Federa l  Act .  The o b j e c t i v e  o f  t h e  Federa l  Ac t  i s  t h e  r e s t o r a t i o n  and main- 
tenance o f  t h e  chemical ,  p h y s i c a l  and b i o l o g i c a l  i n t e g r i t y  o f  t h e  N a t i o n ' s  
waters .  To ach ieve  t h e  f o r e g o i n g  requ i rements  t h e  D i v i s i o n  has adopted 
these  s tandards  which d e s i g n a t e  t h e  uses f o r  wh ich  t h e  va r ious  wa te rs  of 
t h e  Commonwealth s h a l l  b e  enhanced, m a i n t a i n e d  and p r o t e c t e d ;  wh ich  
p r e s c r i b e  t h e  water  q u a l i t y  c r i t e r i a  r e q u i r e d  t o  s u s t a i n  t h e  des igna ted  
uses; and wh ich  c o n t a i n  r e g u l a t i o n s  necessary t o  ach ieve  t h e  des igna ted  
uses and m a i n t a i n  e x i s t i n g  w a t e r  q u a l i t y  i n c l u d i n g ,  where approp r ia te ,  t h e  
p r o h i b i t i o n  of d ischarges .  

(5)  D e f i n i t i o n s .  As used i n  these  s tandards ,  t h e  f o l l o w i n g  words 
have t h e  f o l l o w i n g  meanings: 

A r t i f i c i a l  c o n d i t i o n s  - Those c o n d i t i o n s  r e s u l t i n g  f rom human a l t e r a t i o n  o f  
t h e  chemical, p h y s i c a l  o r  b i o l o g i c a l  i n t e g r i t y  o f  waters .  

B e n e f i c i a l  use - Any use n o t  i m p a i r i n g  t h e  most s e n s i t i v e  use des igna ted  i n  
t h e  c l a s s i f i c a t i o n  t a b l e s  con ta ined  i n  314 CMR 4.05; except  t h a t  i n  no case 
s h a l l  t h e  a s s i m i l a t i o n  o r  t r a n s p o r t  o f  p o l l u t a n t s  be deemed a b e n e f i c i a l  
use. 

~~Co ld  wa te r  f i s h e r y  - Waters whose q u a l i t y  i s  capab le  o f  s u s t a i n i n g  a y e a r -
round p o p u l a t i o n  o f  c o l d  wa te r  t r o u t  (sa lmon idae) .  
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-- 

D i v i s i o n  - The Massachusetts D i v i s i o n  o f  Water P o l l u t i o n  C o n t r o l ,  as 
e s t a b l i s h e d  by  General Laws c.21, $26. 

D ischarge - Any a d d i t i o n  o f  any p o l l u t a n t  t o  t h e  waters  o f  t h e  
Commonwealth. 

-- The U n i t e d  S ta tes  Environmental  P r o t e c t i o n  Agency. €PA 

Federa l  A c t  - The Federa l  Water P o l l u t i o n  C o n t r o l  Act, as amended, 33 
U.S.C. 5m519 -_e t  seq. 

Massachusetts A c t  - The Massachusetts Clean Waters Ac t ,  as amended, General 
Laws, c.21, 557633, i n c l u s i v e .  

P o l l u t a n t  - Any element o r  p r o p e r t y  o f  sewage, a g r i c u l t u r a l ,  i n d u s t r i a l  o r  
commercial waste, r u n o f f ,  l eacha te ,  heated e f f l u e n t ,  or o t h e r  ma t te r ,  i n  
whatever fo rm and whether o r i g i n a t i n g  a t  a p o i n t  o r  ma jo r  n o n p o i n t  source, 
which i s  o r  may be d ischarged,  d r a i n e d  o r  o t h e r w i s e  i n t r o d u c e d  i n t o  any 
sewerage system, t r e a t m e n t  works o r  wa te rs  o f  t h e  Commonwealth. 

P r imary  c o n t a c t  r e c r e a t i o n  - Any r e c r e a t i o n  o r  o t h e r  wa te r  use, such as 
swimming and wa te r  s k i i n g ,  i n  wh ich  t h e r e  i s  p ro longed  and i n t i m a t e  c o n t a c t  
w i t h  t h e  wa te r  s u f f i c i e n t  t o  c o n s t i t u t e  a h e a l t h  hazard. 

Seasonal c o l d  w a t e r  f i s h e r y  - Waters whose q u a l i t y  i s  capab le  o f  s u s t a i n i n g  
o n l y  an e x t r e m m i i m i t e b t o l d  wa te r  p o p u l a t i o n  on a year - round bas i s ,  w i t h  
c o l d  wa te r  f i s h  i n  these streams p r o v i d e d  l a r g e l y  b y  s t o c k i n g .  

Secondary c o n t a c t  r e c r e a t i o n  - Any r e c r e a t i o n  o r ' o t h e r  wa te r  use i n  wh ich  
c o n t a c t  w i t h  t h e  wa te r  i s  e i t h e r  i n c i d e n t a l  o r  a c c i d e n t a l .  such as f i s h i n g ,  
b o a t i n g  and l i m i t e d  c o n t a c t  i n c i d e n t  t o  s h o r e l i n e  a c t i v i t i e s .  

Segment - A f i n i t e  p o r t i o n  o f  a wa te r  body e s t a b l i s h e d  b y  t h e  D i v i s i o n  f o r  
t h e  purpose o f  c l a s s i f i c a t i o n .  

Warm wa te r  f i s h e r y  - Waters whose q u a l i t y  i s  n o t  capab le  o f  s u s t a i n i n g  a 
year - round m  t  e  r  o r  seasonal c o l d  wa te r  f i s h e r y .  

Waters --of t h e  Commonwealth - A l l  wa te rs  w i t h i n  t h e  j u r i s d i c t i o n  o f  t h e  
Commonwealth. i n c l u d i n q .  -. w i t h o u t  l i m i t a t i o n .  r i v e r s .  streams. lakes ,  ponds, 
s p r i n g s ,  impoundments, e s t u a r i e s  and c o a s t a i  waters;  b u t  n o t - i n c l u d i n g  
groundwaters.  

(6) S e v e r a b i l i t y .  I f  any p r o v i s i o n  o f  these s tandards  i s  h e l d  i n v a -  
l i d ,  t h e  remainder o f  t hese  s tandards  s h a l l  n o t  be a f f e c t e d  thereby .  

( 7 )  Repealer.  The "Rules and Regu la t i ons  f o r  t h e  Es tab l i shment  of 
Minimum Water Q u a l i t y  Standards and f o r  t h e  P r o t e c t i o n  o f  t h e  Q u a l i t y  and 
Value of Water Resources" f i l e d  w i t h  t h e  S e c r e t a r y  o f  t h e  Commonwealth on 
May 2, 1974 and t h e  "R ive r  Bas in  C l a s s i f i c a t i o n s "  f i l e d  w i t h  t h e  S e c r e t a r y  
o f  t h e  Commonwealth on J u l y  21, 1967 a r e  hereby repea led ,  except  t h a t  a l l  
pe rm i t s ,  o rde rs ,  d e t e r m i n a t i o n s  o r  o t h e r  a c t i o n s  o f  t h e  D i v i s i o n ,  based 
upon such s tandards  and r i v e r  b a s i n  c l a s s i f i c a t i o n s ,  and any c o u r t  a c t i o n s  
seek ing  t o  e n f o r c e  such standards,  pe rm i t s ,  o rde rs  and d e t e r m i n a t i o n s  s h a l l  
remain i n  f u l l  f o r c e  and e f f e c t  u n t i l  mod i f i ed ,  amended, revoked o r  
r e i s s u e d  by  t h e  D i v i s i o n  and/or t h e  c o u r t s  o f  t h e  Commonwealth, as 
a p p r o p r i a t e .  
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( 8 )  E f f e c t i v e  Date. These s tandards  s h a l l  become e f f e c t i v e  upon 
p u b l i c a t i o n  by t h e  S e c r e t a r y  o f  t h e  Commonwealth pu rsuan t  t o  t h e  p r o v i s i o n s  
o f  M.G.L. c.30A, 5 6 .  

- APPLICATION -OF STANDARDS4.02: 

(1) Es tab l i shmen t  o f  E f f l u e n t  L i m i t a t i o n s .  I n  r e g u l a t i n g  d i scha rges  
o f  p o l l u t a n t s  t o  wa te rs  o f t m n w e a l t h ,  t h e  D i v i s i o n  w i l l  l i m i t  o r  
p r o h i b i t  such d i scha rges  t o  i n s u r e  t h a t  t h e  wa te r  q u a l i t y  standards of t h e  
r e c e i v i n g  waters  w i l l  be m a i n t a i n e d  o r  a t t a i n e d .  The d e t e r m i n a t i o n  by t h e  
D i v i s i o n  o f  t h e  a p p l i c a b l e  l e v e l  o f  t r e a t m e n t  f o r  an i n d i v i d u a l  d i s c h a r g e r  
w i l l  be made i n  t h e  e s t a b l i s h m e n t  o f  e f f l u e n t  l i m i t a t i o n s  i n  t h e  i n d i v i d u a l  
d i scha rge  p e r m i t s  i n  accordance w i t h  314 CMR 3.10(3), ( 4 ) ,  (5) and (6). I n  
e s t a b l i s h i n g  wa te r  q u a l i t y  based e f f l u e n t  l i m i t a t i o n s ,  t h e  D i v i s i o n  must 
c o n s i d e r  n a t u r a l  background c o n d i t i o n s ,  e x i s t i n g  d ischarges ,  must p r o t e c t  
e x i s t i n g  downstream uses, and must n o t  i n t e r f e r e  w i t h  t h e  maintenance and 
a t t a i n m e n t  o f  b e n e f i c i a l  uses i n  downstream waters.  Toward t h i s  end, t h e  
D i v i s i o n  may p r o v i d e  a reasonab le  marg in  o f  s a f e t y  t o  account f o r  any l a c k  
of knowledge concern ing  t h e  r e l a t i o n s h i p  between t h e  p o l l u t a n t s  be ing  
d i scha rged  and t h e i r  impact  on t h e  q u a l i t y  o f  t h e  r e c e i v i n g  waters .  

( 2 )  M i x i n g  Zones. I n  a p p l y i n g  these  s tandards ,  t h e  D i v i s i o n  may 
recogn ize ,  where approp r ia te ,  a l i m i t e d  m i x i n g  zone o r  zone o f  i n i t i a l  
d i l u t i o n  on a case-by-case bas i s .  The l o c a t i o n ,  s i z e  and shape o f  t hese  
zones s h a l l  p r o v i d e  f o r  t h e  maximum p r o t e c t i o n  o f  a q u a t i c  resources .  A t  a 
minimum, m i x i n g  zones must: 

a). Meet t h e  c r i t e r i a  f o r  a e s t h e t i c s ;  

b )  Be l i m i t e d  t o  an area  o r  volume t h a t  w i l l  m in im ize  i n t e r f e r e n c e  
w i t h  t h e  des igna ted  uses o r  e s t a b l i s h e d  community o f  a q u a t i c  
l i f e  i n  t h e  segment: 

c )  A l l ow  an a p p r o p r i a t e  zone o f  passage f o r  m i g r a t i n g  f i s h  and 
o t h e r  organisms; and 

d) Not r e s u l t  i n  substances accumula t ing  i n  sediments, a q u a t i c  l i f e  
o r  f o o d  cha ins  t o  exceed known o r  p r e d i c t e d  s a f e  exposure l e v e l s  
f o r  t h e  h e a l t h  o f  humans o r  a q u a t i c  l i f e .  

( 3 )  H y d r o l o g i c  C o n d i t i o n s .  The D i v i s i o n  w i l l  de te rmine  t h e  most 
severe  h y d r o l o q i c  c o n d i t i o n  a t  wh ich  wa te r  a u a l i t v  s tandards  must be met. 
I n  c l a s s j f y i n g - t h e  i n l a n d  wa te rs  o f  t h e  Commonweaith and i n  a p p l y i n g  these  
s tandards  t o  such waters ,  t h e  c r i t i c a l  low f l o w  c o n d i t i o n  a t  and above 
wh ich  these s tandards  must be met i s  t h e  average minimum c o n s e c u t i v e  seven- 
day f l ow  t o  be expected once i n  t e n  years,  un less  o t h e r w i s e  s t a t e d  by  t h e  
D i v i s i o n  i n  these standards.  I n  a r t i f i c i a l l y  r e g u l a t e d  waters,  t h e  c r i t i -  
c a l  low f low w i l l  be e s t a b l i s h e d  b y  t h e  D i v i s i o n  th rough  agreement w i t h  t h e  
Federa l ,  s t a t e  o r  p r i v a t e  i n t e r e s t  c o n t r o l l i n g  t h e  f l o w .  The minimum f l ow  
e s t a b l i s h e d  i n  such agreement w i l l  become t h e  c r i t i c a l  low f l o w  under t h i s  
s e c t i o n  f o r  t hose  waters  covered b y  t h e  agreement. 
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( 4 )  Procedures f o r  Sampl in and Ana lys i s .  For  t h e  purpose o f  
D rese rv ino-+-c o l l e c t i n a .  and ana v z l n a  samoles i n  connec t ion  w i t h  these  wa te r  

q u a l i t y  sfandards,  th;! f o u r t e e n i h  e i i t i o n  o f  S tandard  Methods o f  t h e  
Examinat ion  o f  Water and Wastewater p u b l i s h e d  by  t h e  A m % F G b E  H e a l t h  
A s s o c i a t i o n , o r = o F f o r  -Chemical A n a l y s i s  o f  Water and Wastes pub1 ished 
by t h e  U.S. Environmental  P r o t e c t i o n  Agency shou ld  be used. Where a method 
i s  n o t  g i v e n  i n  - these p u b l i c a t i o n s ,  t h e  l a t e s t  p rocedures  o f  t h e  American 
S o c i e t y  f o r  T e s t i n g  M a t e r i a l s  (ASTM) s h a l l  be used, o r  any o t h e r  e q u i v a l e n t  
method approved by  t h e  D i r e c t o r .  

4.03: - AND ASSOCIATED -- M I N I M U M  WATER QUALITY CRITERIA - USES 

(1) D e s c r i p t i o n  o f  Contents.  Th i s  p a r t  s e t s  f o r t h  t h e  Classes t o  b e  
used b y  t h e  D i v i s i o n  i n F l a s s i f y i n g  t h e  wa te rs  o f  t h e  Cornonwealth 
acco rd ing  t o  t h e  uses f o r  which t h e  waters  s h a l l  b e  enhanced, ma in ta ined  
and p r o t e c t e d .  For  each c lass ,  t h e  most s e n s i t i v e  b e n e f i c i a l  uses a r e  
i d e n t i f i e d  and minimum c r i t e r i a  f o r  wa te r  q u a l i t y  i n  t h e  wa te r  column a r e  
e s t a b l i s h e d .  I n  i n t e r p r e t i n g  and a p p l y i n g  t h e  minimum c r i t e r i a  i n  310 CMR 
4.03(4), t h e  D i v i s i o n  s h a l l  c o n s i d e r  €PA guidance e s t a b l i s h e d  i n  accordance 
w i t h  S e c t i o n  304(b) o f  t h e  Federa l  A c t  as i t  a p p l i e s  t o  l o c a l  c o n d i t i o n s  
i n c l u d i n g ,  b u t  n o t  l i m i t e d  t o :  

a )  The c h a r a c t e r i s t i c s  o f  t h e  b i o l o g i c a l  community; 

b )  Temperature, weather, f l o w ,  and p h y s i c a l  and chemical  charac-  
t e r i s t i c s ;  and 

c) S y n e r g i s t i c  and a n t a g o n i s t i c  e f f e c t s  o f  combina t ions  of p o l l u -
t a n t s .  

( 2 )  C o o r d i n a t i o n  w i t h  Federa l  C r i t e r i a .  The D i v i s i o n  w i l l  use t h e  
EPA D u b l i c a t i o n  e n t i t l e d x l i t v  C r i t e r i a  f o r  Water. EPA-440/9-76-023 as 
gu idance i n  e s t a b l i s h i n g  case-b*y-case d i scha rge  l i m j t s  f o r  p o l l u t a n t s  n o t  
s p e c i f i c a l l y  l i s t e d  i n  these s tandards  b u t  i n c l u d e d  under t h e  heading 
"Other  C o n s t i t u e n t s "  i n  310 CMR 4.03(4), f o r  i d e n t i f y i n g  b ioassay  a p p l i c a -  
t i o n  f a c t o r s  and f o r  i n t e r p r e t a t i o n s  of  n a r r a t i v e  c r i t e r i a .  Where t h e  
minimum c r i t e r i a  s p e c i f i c a l l y  l i s t e d  by  t h e  D i v i s i o n  i n  t h i s  p a r t  d i f f e r  
from those con ta ined  i n  t h e  f e d e r a l  c r i t e r i a ,  t h e  p r o v i s i o n s  o f  t h e  s p e c i -  
f i c a l l y  l i s t e d  c r i t e r i a  i n  these s tandards  s h a l l  apply.  

(3 )  C lasses  and Designated Uses. The waters  o f  t h e  Commonwealth 
w i l l  b e  ass igned t o o n e  o f  t h e  c l a s s e s  l i s t e d  below, Each c l a s s  i s  de f i ned  
by t h e  most s e n s i t i v e ,  and t h e r e f o r e  governing, uses wh ich  i t  i s  i n t e n d e d  
t o  p r o t e c t .  The c l a s s e s  are:  

Classes -f o r  I n l a n d  Waters 

Class A - Waters assigned t o  t h i s  c l a s s  a re  des igna ted  f o r  use as a source  
of pubT ic  wa te r  supply.  

Class - Waters assigned t o  t h i s  c l a s s  a re  des igna ted  f o r  t h e  uses of p r o -
t e c t i o n  and p r o p a g a t i o n  o f  f i s h ,  o t h e r  a q u a t i c  l i f e  and w i l d l i f e ;  and f o r  
p r i m a r y  and secondary c o n t a c t  r e c r e a t i o n .  
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Class C - Waters ass igned t o  t h i s  c l a s s  a re  des igna ted  f o r  t h e  uses of p r o -
t e c t i o n  and p r o p a g a t i o n  o f  f i s h ,  o t h e r  a q u a t i c  l i f e  and w i l d l i f e ;  and f o r  
secondary c o n t a c t  r e c r e a t i o n .  

Classes f o r  Coasta l  -- and Mar ine  Waters 

Class SA - Waters ass igned t o  t h i s  c l a s s  a r e  des igna ted  f o r  t h e  uses of 
p r o t e c E o n  and p r o p a g a t i o n  o f  f i s h ,  o t h e r  a q u a t i c  l i f e  and w i l d l i f e ;  f o r  
p r i m a r y  and secondary c o n t a c t  r e c r e a t i o n ;  and f o r  s h e l l f i s h  h a r v e s t i n g  
w i t h o u t  d e p u r a t i o n  i n  approved areas. 

C lass  SB - Waters ass igned t o  t h i s  c l a s s  a r e  des igna ted  f o r  t h e  uses o f  
p r o t e c t i o n  and p r o p a g a t i o n  o f  f i s h ,  o t h e r  a q u a t i c  l i f e  and w i l d l i f e ;  f o r  
p r i m a r y  and secondary c o n t a c t  r e c r e a t i o n ;  and f o r  s h e l l f i s h  h a r v e s t i n g  w i t h  
d e p u r a t i o n  ( R e s t r i c t e d  S h e l l f i s h  Areas) .  

C lass  SC - Waters assigned t o  t h i s  c l a s s  a r e  des igna ted  f o r  t h e  p r o t e c t i o n  
and p ropaga t ion  o f  f i s h ,  o t h e r  a q u a t i c  l i f e  and w i l d l i f e ;  and f o r  secondary 
c o n t a c t  r e c r e a t i o n .  

( 4 )  Minimum C r i t e r i a .  The f o l l o w i n g  minimum c r i t e r i a  a r e  adopted 
and s h a l l  b e c a b l e  t o  a l l  wa te rs  o f  t h e  Commonwealth. 

A. These minimum c r i t e r i a  a re  a p p l i c a b l e  t o  a l l  wa te rs  o f  t h e  
Commonwealth, un less  c r i t e r i a  s p e c i f i e d  f o r  i n d i v i d u a l  c lasses  a r e  
more s t r i n g e n t .  

Parameter C r i t e r i a  

1. Aes t h e  t i cs  A l l  wa ters  s h a l l  be f r e e  f rom p o l l u t a n t s  
i n  c o n c e n t r a t i o n s  o r  combina t ions  t h a t :  
a) S e t t l e  t o  fo rm o b j e c t i o n a b l e  

d e p o s i t s ;  
b )  F l o a t  as deb r i s ,  scum o r  o t h e r  m a t t e r  

t o  form nuisances; 
c )  Produce o b j e c t i o n a b l e  odor, c o l o r ,  

t a s t e  o r  t u r b i d i t y ;  o r  
d) R e s u l t  i n  t h e  dominance o f  nu isance 

spec ies . 
2.. R a d i o a c t i v e  Substances S h a l l  n o t  exceed t h e  recommended l i m i t s  

o f  t h e  U n i t e d  S t a t e s  Environmental  
P r o t e c t i o n  Agency's N a t i o n a l  D r i n k i n g  
Water Regu la t i ons .  

3 .  T a i n t i n g  Substances S h a l l  n o t  be i n  c o n c e n t r a t i o n s  o r  com- 
b i n a t i o n s  t h a t  produce u n d e s i r a b l e  f l a -  
v o r s  i n  t h e  e d i b l e  p o r t i o n s  o f  a q u a t i c  
organisms. 

4. Co lor ,  T u r b i d i t y ,  T o t a l  S h a l l  n o t  be i n  c o n c e n t r a t i o n s  o r  com-
Suspended S o l i d s  b i n a t i o n s  t h a t  would exceed t h e  recom- 

mended l i m i t s  on t h e  most s e n s i t i v e  
r e c e i v i n g  wa te r  use. 
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5. Oil and Grease The water surface sha l l  be f r e e  f r m  
f loa t ing  o i l s ,  grease and petrochemicals 
and any concentrations or combinations i n  
the water column or sediments t h a t  are  
aes the t i ca l ly  objectionable or dele-
ter ious to  the biota  are  prohibited.  For 
o i l  and grease of petroleum or ig in  the 
maximum allowable discharge concentration 
i s  15 mg/l .  

6. N u  tri ent s  S h a l l  not exceed the s i t e - s p e c i f i c  l imi t s  
necessary t o  control accelerated or 
cu l tura l  eutrophication. 

7. Other Constituents Waters sha l l  be free from pol lu tan ts  i n  
concentrations or combinations tha t :  

a )  Exceed the recommended l imi t s  on the 
most s ens i t i ve  receiving water use; 

b )  Injure ,  are  toxic t o ,  or produce
adverse physiological o r  behavioral 
responses in humans or aquatic l i f e ;  
or 

c)  Exceed s i t e - spec i f i c  sa fe  exposure 
levels  determined by bioassay using 
sens i t i ve  resident  species.  

B .  I n l a n d  Waters - the following additional minimum c r i t e r i a  a re  appl i -
cable t o  inland water c l a s s i f i c a t i o n s .  

For Class A-waters: 

Par ame te r  C r i t e r i a  

1. Dissolved Oxygen S h a l l  be a minimum of 5.0 mg/l in warm 
water f i she r i e s  and a minimum of 6.0 mg/l
i n  cold water f i s h e r i e s .  

2. Temper a t  ure Shall no t  exceed 83°F (28.3"C) in warm 
water f i s h e r i e s  or 68'F (20°C) in cold 
water f i s h e r i e s  nor sha l l  the r i s e  
resu l t ing  from a r t i f i c i a l  o r ig in  exceed 
4.0"F (2.2"C). 

3. P H  As natura l ly  occurs. 

4. Total Coliform Bacteria S h a l l  not exceed a l o g  mean f o r  a Set of 
samples of  50 per 100 m l  during any 
month ly  sampling period. 

5. T u r b i d i t y  None other than of  natural o r ig in .  

6. Tota l  Dissolved Solids Shall no t  exceed 500 mg/ l .  
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7 .  Chlorides Shall n o t  exceed 250 m g / l .  

8. Sul fa tes  Shall not exceed 250 mg/l. 

9 .  Ni t ra te  Shall not exceed 10 mg/l as nitrogen. 

For Class B waters: 

Parameter C r i t e r i a  

1. Dissolved Oxygen Shall be a minimum of 5.0 mg/l in warm 
water f i s h e r i e s  and a minimum of 6.0 mg/l
i n  cold water f i she r i e s .  

2 .  Temperature Shall not exceed 83°F (28.3"C) i n  warm 
water f i s h e r i e s  o r  68'F (20°C) in cold 
water f i s h e r i e s ,  nor sha l l  the r i s e  
r e su l t i ng  from a r t i f i c i a l  o r ig in  exceed 
4.0"F (2 .2"C) .  

3. P H  Shall be in the range of 6.5-8.0 standard 
uni t s  and not more than 0.2 uni t s  outs ide 
o f  the na tura l ly  occurring range. 

4. Fecal Coliform Bacteria Shall n o t  exceed a log mean f o r  a s e t  of 
samples of 200 per 100 ml, nor sha l l  more 
than 10%of the to t a l  samples exceed 400 
per 100 ml d u r i n g  any monthly sampling 
period, except as provided i n  310 CMR 
4.02(1), 

For Class C waters: 

Parameter C r i t e r i a  

1. D i  ssol ved Oxygen Shall be a minimum of 5.0 mg/l in warm 
water f i s h e r i e s  and a minimum of 6.0 mg/l
in cold water f i s h e r i e s .  

2; Temperature Shall not exceed 83°F (28.3"C) in warm 
water f i s h e r i e s  o r  68°F (20°C) in cold 
water f i s h e r i e s ,  nor sha l l  the r i s e  
r e su l t i ng  from a r t i f i c i a l  or igin exceed 
4.0"F (2 .2"C) .  

3. PH Shall be i n  t he  range o f  6.5-9.0 standard 
uni t s  and not more than 0.2 un i t s  outs ide 
o f  the na tura l ly  occurring range. 

4. Fecal Coliform Bacteria Shall not exceed a l o g  mean f o r  a s e t  o f  
samples of 1000 per 100 m l ,  nor sha l l  
more than 10% of the to t a l  samples exceed 
2500 per 100 ml during any monthly 
sampling period, except as provided i n  
310 CMR 4 .02(1) .  

71 




C. Coastal and Marine Waters - the  following addi t ional  minimum c r i -  
t e r i a  are applicable t o  coastal  and marine waters.  

For Class SA waters: 

Parameter C r i t e r i a  

1. Dissolved Oxygen Shall be a minimurn o f  85 percent of 
sa tura t ion  a t  water temperatures above 
77°F (25°C) and shal l  be a minimum o f  6.0 
mg/l a t  water temperatures o f  77°F (25°C)
and below. 

2. Temperature Increase None except where the increase will n o t  
exceed the recommended l imits  on the  most 
s e n s i t i v e  water use. 

3 .  PH S h a l l  be in the  range of 6.5-8.5 standard 
un i t s  and not more t h a n  0.2 uni ts  outs ide 
of the na tu ra l ly  occurring range. 

4. To ta l  Coliform Bacteria Shall not exceed a median value of 70 MPN 
per 100 ml and n o t  more t h a n  10%of the 
samples shal l  exceed 230 M P N  per 100 m l  
in any monthly sampling period. 

For Class S8 waters: 

Parameter Cri t e r i  a 

1. Dissolved Oxygen Shall be a minimum of 85 percent of 
s a tu ra t ion  a t  water temperatures above 
77OF (25°C) and sha l l  be minimum of 6.0 
mg/l a t  water temperatures of 77°F (25°C)
and below. 

2. Temperature Increase None except where the increase will  not 
exceed the recommended l imits  on the most 
s e n s i t i v e  water use. 

Shall be in the  range of 6.5-8.5 and not 
more than 0.2 uni ts  outs ide o f  the 
na tu ra l ly  occurring range. 

4. Tota l  Coliform Bacteria S h a l l  n o t  exceed a median value of 700 
MPN per 100 ml and not more t h a n  20% o f  
the samples sha l l  exceed 1000 M P N  per
100 ml during any monthly sampling 
per iod,  except as provided i n  310 CMR 
4 .02 (1 ) .  
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For  C lass  SC waters:  

Par am e t  er C r i t e r i a  

1. D isso lved  Oxygen S h a l l  be a minimum o f  85 pe rcen t  of 
s a t u r a t i o n  a t  wa te r  temperatures above 
77°F (25°C) and s h a l l  be a minimum of 6.0 
mg/ l  a t  wa te r  temperatures o f  77°F (25'C) 
and below. 

2. Temperature Inc rease  None except  where t h e  i n c r e a s e  w i l l  n o t  
exceed t h e  recommended l i m i t s  on t h e  most 
s e n s i t i v e  wa te r  use. 

3. PH S h a l l  be i n  t h e  range o f  6.5-8.5 s tandard  
u n i t s  and n o t  more than 0.2 u n i t s  o u t s i d e  
t h e  n a t u r a l l y  o c c u r r i n g  range. 

4. Fecal  C o l i f o r m  B a c t e r i a  S h a l l  n o t  exceed a l o g  mean f o r  a s e t  of 
samples o f  1000 MPN p e r  100 m l ,  nor  
s h a l l  more than 10% o f  t h e  t o t a l  samples 
exceed 2500 MPN p e r  100 m l  d u r i n g  any 
mon th l y  sampl ing  p e r i o d ,  except  as p r o -  
v i d e d  i n  310 CMR 4.02(1).  

- ANTIDEGRADATION P R O V I S I O N S4.04: 

(1) P r o t e c t i o n  o f  E x i s t i n g  Uses. I n  a l l - c a s e s ,  from and a f t e r  t h e  
d a t e  these r e s u l a t i o n s T e c o m e  e f f e c t i v e .  t h e  q u a l i t r  o f  t h e  waters  of t h e  
Commonwealth ;ha l l  be m a i n t a i n e d  and p r o t e c t e d  t o  s k t a i n  e x i s t i n g  bene f i -  
c i a l  uses. 

( 2 )  P r o t e c t i o n  o f  Q u a l i t y  Waters. From and a f t e r  t h e  d a t e  
t h e s e  r e g u l a t i o n s  become e f f e c t i v e ,  waters  des igna ted  by  t h e  D i v i s i o n  i n  
310 CMR 4.05(5) whose q u a l i t y  i s  o r  becomes c o n s i s t a n t l y  h i g h e r  than t h a t  
q u a l i t y  necessary  t o  s u s t a i n  t h e  n a t i o n a l  goa l  uses s h a l l  be ma in ta ined  a t  
t h a t  h i g h e r  l e v e l  o f  q u a l i t y  un less  l i m i t e d  degrada t ion  i s  a u t h o r i z e d  by  
t h e  D i v i s i o n .  L i m i t e d  degrada t ion  may be a l l owed  b y  t h e  D i v i s i o n  as a 
v a r i a n c e  f rom t h i s  r e g u l a t i o n  as p r o v i d e d  i n  310 CMR 4.04(6). 

(3 )  P r o t e c t i o n  o f  Low Flow Waters. C e r t a i n  waters  w i l l  be 
des igna ted  by  t h e  D i v i s i o f l n R e g u l a t i o n  5.5 o f  these s tandards  f o r  p r o -  
t e c t i o n  under t h i s  s e c t i o n  due t o  t h e i r  i n a b i l i t y  t o  accept p o l l u t a n t  
d ischarges .  New o r  i nc reased  d i scha rges  o f  p o l l u t a n t s  t o  waters  so 
des igna ted  a r e  p r o h i b i t e d  un less  a v a r i a n c e  i s  g ran ted  by  t h e  D i v i s i o n  as 
p r o v i d e d  i n  314 CMR 4.04(6). 

(4 )  N a t i o n a l  Resource Waters. Waters wh ich  c o n s t i t u t e  an 
o u t s t a n d i n g  n a t i o n a l  r e s o u r c e X G E t e r m i n e d  by  t h e i r  ou ts tand ing  
r e c r e a t i o n a l ,  e c o l o g i c a l  and/or a e s t h e t i c  va lues  s h a l l  be preserved. These 
wa te rs  s h a l l  be des igna ted  f o r  p r e s e r v a t i o n  by  t h e  D i v i s i o n  i n  310 CMR 
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5.05(5) o f  these standards.  Waters so des igna ted  may n o t  be degraded and 
a r e  n o t  s u b j e c t  t o  a v a r i a n c e  procedure.  New d i scha rges  o f  p o l l u t a n t s  t o  
such waters  a re  p r o h i b i t e d .  E x i s t i n g  d i scha rges  s h a l l  be e l i m i n a t e d  un less  
t h e  d i s c h a r g e r  i s  ab le  t o  demonst ra te  t h a t :  

a) A l t e r n a t i v e  means o f  d i s p o s a l  a r e  n o t  reasonab ly  a v a i l a b l e  o r  
f e a s i b l e ;  and 

b)  The d i s c h a r g e  w i l l  n o t  a f f e c t  t h e  q u a l i t y  o f  t h e  wa te r  as a 
n a t i o n a l  resource .  

( 5 )  C o n t r o l  o f  E u t r o p h i c a t i o n .  The d i s c h a r g e  o f  n u t r i e n t s ,  p r i -
mar i  l y  phosphorus o r n i t r o g e n ,  t o  wa te rs  o f  t h e  Commonwealth w i  ll be 
l i m i t e d  o r  p r o h i b i t e d  by  t h e  D i v i s i o n  as necessary  t o  p r e v e n t  excess i ve  
e u t r o p h i c a t i o n  o f  such waters.  There s h a l l  be no new o r  i nc reased  
d ischarges  o f  n u t r i e n t s  i n t o  l a k e s  and ponds, o r  t r i b u t a r i e s  t h e r e t o .  
E x i s t i n g  d i scha rges  c o n t a i n i n g  n u t r i e n t s  wh ich  encourage e u t r o p h i c a t i o n  o r  
g rowth  of weeds o r  a lgae  s h a l l  be t r e a t e d .  A c t i v i t i e s  wh ich  may r e s u l t  i n  
nonpo in t  d ischarges  o f  n u t r i e n t s  s h a l l  be conducted i n  accordance w i t h  t h e  
b e s t  management p r a c t i c e s  reasonab ly  de termined by  t h e  D i v i s i o n  t o  be 
necessary t o  p r e c l u d e  o r  m in im ize  such d i scha rges  o f  n u t r i e n t s .  

(6)  Var iances. A v a r i a n c e  t o  a u t h o r i z e  a d i s c h a r g e  i n  water  
des igna ted  f o r  p r o t e c t i o n  under 310 CMR 4.04(2) may be a l l owed  by  t h e  
D i v i s i o n  where t h e  a p p l i c a n t  demonstrates t h a t :  

( a )  The proposed degrada t ion  w i l l  n o t  r e s u l t  i n  wa te r  q u a l i t y  l e s s  
than  s p e c i f i e d  f o r  t h e  c l a s s ;  and 

( b )  The adverse economic and s o c i a l  impacts s p e c i f i c a l l y  r e s u l t i n g  
from i m p o s i t i o n  o f  c o n t r o l s  more s t r i n g e n t  than secondary t r e a t -  
ment t o  m a i n t a i n  t h e  h i g h e r  wa te r  q u a l i t y  a re  s u b s t a n t i a l  and 
widespread i n  comparison t o  o t h e r  economic f a c t o r s  and a r e  n o t  
war ran ted  by  a comparison o f  t h e  economic, s o c i a l  and o t h e r  
b e n e f i t s  t o  t h e  p u b l i c  r e s u l t i n g  from maintenance o f  t h e  h i g h e r  
q u a l i t y  water .  I n  making such e v a l u a t i o n ,  t h e  D i v i s i o n  w i l l  
apply,  where a p p r o p r i a t e ,  gu idance documents pub1 i s h e d  by EPA. 

In  a d d i t i o n  t o  t h e  above, t h e  a p p l i c a n t  f o r  a v a r i a n c e  t o  a u t h o r i z e  
a d i s c h a r g e  i n t o  wa te rs  des igna ted  f o r  p r o t e c t i o n  under 310 CMR 4.04(3)
must demonstrate t h a t :  

( c )  A l t e r n a t i v e  means o f  d i s p o s a l  a r e  n o t  reasonab ly  a v a i l a b l e  o r  
f e a s i b l e .  

I n  any proceed ing  where such v a r i a n c e  i s  a t  i ssue ,  t h e  D i v i s i o n  
s h a l l  c i r c u l a t e  a p u b l i c  n o t i c e  i n  accordance w i t h  t h e  procedures  s e t  f o r t h  
i n  M.G.L. c.30A, 53. Sa id  n o t i c e  s h a l l  s t a t e  t h a t  a v a r i a n c e  i s  under con- 
s i d e r a t i o n  by  t h e  D i v i s i o n ,  and i n d i c a t e  t h e  D i r e c t o r ' s  t e n t a t i v e  d e t e r -  
m i n a t i o n  r e l a t i v e  t h e r e t o .  To t h e  e x t e n t  f e a s i b l e ,  t h e  v a r i a n c e  proceed ing  
s h a l l  be conducted as p a r t  o f  any pend ing  d i scha rge  p e r m i t  p roceed ings  p u r -  
suant t o  M.G.L. c.21, 543. I n  any v a r i a n c e  procedure, t h e  burden o f  p r o o f  
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r e l a t i v e  t o  j u s t i f y i n g  t h e  va r iance  s h a l l  be on t h e  p a r t  r e q u e s t i n g  t h e  
var iance.  Any v a r i a n c e  g ran ted  pu rsuan t  t o  t h i s  r e g u l a t i o n  s h a l l  n o t  
ex tend beyond t h e  e x p i r a t i o n  d a t e  o f  t h e  p e r m i t .  

4.05: B A S I N  CLASSIFICATIONS AND MAPS 

(1) D e s c r i p t i o n  o f  Contents.  T h i s  p a r t  s e t s  f o r t h  t h e  procedures  and 
g u i d e l i n e s  t h e  D i v i s i o n m u s t  f o l l o w  i n  c l a s s i f y i n g  t h e  waters  of  t h e  
Commonwealth, and t h e  c l a s s i f i c a t i o n s  themselves. The p rocedura l  r u l e s  f o r  
c l a s s i f y i n g  a r e  con ta ined  i n  310 CMR 4.05(2) th rough  4.05(4). 310 CMR 
405(5) c o n t a i n s  maps and t a b u l a t i o n s  i d e n t i f y i n g  t h e  assignment by  t h e  
D i v i s i o n  o f  each segment t o  one o f  t h e  c lasses  s e t  f o r t h  i n  310 CMR 4.03 of 
t h e s e  Standards, t h e  d e s i g n a t i o n  o f  uses and assoc ia ted  c r i t e r i a  f o r  t h a t  
segment and t h e  i m p o s i t i o n  o f  s p e c i a l  l i m i t a t i o n s  i n  310 CMR 4.04(2)
t h r o u g h  4.04(4) t o  t h a t  segment. 

( 2 )  D e s i g n a t i o n  --o f  Uses. I n  d e t e r m i n i n g  t h e  a p p r o p r i a t e  c l a s s i f i c a -  
t i o n  f o r  a p a r t i c u l a r  water,  t h e  D i v i s i o n  must f u l f i l l  i t s  s t a t u t o r y  man- 
d a t e  as s e t  f o r t h  i n  310 CMR 4.01(4) o f  these s tandards .  Wherever 
a t t a i n a b l e ,  t h e  D i v i s i o n  s h a l l  d e s i g n a t e  t h e  n a t i o n a l  goa l  uses o f  p r o t e c -  
t i o n  and p r o p a g a t i o n  o f  f i s h ,  s h e l l f i s h ,  a q u a t i c  l i f e  and w i l d l i f e  and 
r e c r e a t i o n  i n  and on t h e  waters  i n  c l a s s i f y i n g  t h e  waters  o f  t h e  
Commonwealth. I n  d e t e r m i n i n g  whether t h e  n a t i o n a l  goa l  uses a r e  a t t a i n a b l e  
f o r  a g i v e n  water,  t h e  D i v i s i o n  has cons ide red  l i m i t a t i o n s  imposed by  
n a t u r a l  c o n d i t i o n s ,  i r r e v e r s i b l e  a r t i f i c i a l  c o n d i t i o n s  and t h e  a v a i l a b i l i t y  
of f e a s i b l e  t e c h n o l o g i c a l  t rea tmen t  methods and des igna ted  t h e  Optimum 
number of b e n e f i c i a l  uses a t t a i n a b l e  i n  t h e  c i rcumstances .  

(3 )  Other  A p p l i c a b l e  Standards.  Waters c l a s s i f i e d  by  t h e  D i v i s i o n  
i n  314 CMR -may be s u b j e c t  t o  a d d i t i o n a l  r e s t r i c t i o n s  pu rsuan t  t o  
f e d e r a l  o r  Massachusetts s t a t u t e s  and r e g u l a t i o n s .  Where such a d d i t i o n a l  
r e s t r i c t i o n s  a r e  known t h e y  a r e  no ted  i n  t h e  c l a s s i f i c a t i o n s  i n  314 CMR 
4.05 Where these r e s t r i c t i o n s  impose requ i rements  more s t r i n g e n t  than 
r e q u i r e d  under t h e  Massachusetts o r  Federa l  Acts, e.g. p u b l i c  h e a l t h  
r e s t r i c t i o n s  r e l a t i v e  t o  w a t e r  supp l i es ,  such r e s t r i c t i o n s  s h a l l  be con- 
s i d e r e d  and a p p l i e d  by  t h e  D i v i s i o n  i n  c l a s s i f y i n g  t h e  waters  t o  t h e  e x t e n t  
a u t h o r i z e d  i n  t h e  Massachusetts Act. 

( 4 )  F i s h e r i e s  Oesi n a t i o n s  For  i n l a n d  wa te rs  c e r t a i n  s p e c i f i c  C r i -
t e r i a  become a p p l i c a b  +’e on t h e  b a s i s  o f  t h e i r  d e s i q n a t i o n  as a p a r t i c u l a r.~. 
kype of f i s h e r y .  .Therefore, i n l a n d  segments a r e  des ignated  as c o l d  wa te r  
f i s h e r i e s ,  seasonal c o l d  wa te r  f i s h e r i e s ,  warm wa te r  f i s h e r i e s  o r  f o r  
a q u a t i c  l i f e .  I n  seasonal c o l d  wa te r  f i s h e r i e s  t h e  c r i t e r i a  f o r  c o l d  wa te r  
f i s h e r i e s  app ly  d u r i n g  t h e  p e r i o d  o f  September 15 th rough  June 30 annua l l y ,  
and c r i t e r i a  f o r  warm wa te r  f i s h e r i e s  a p p l y  a t  o t h e r  t imes. 

Where t h e  O i v i s i o n  de termines  t h a t  n a t u r a l  o r  i r r e v e r s i b l e  con- 
d i t i o n s  p reven t  the  a t t a i n m e n t  o f  wa te r  q u a l i t y  capab le  o f  s u p p o r t i n g  a 
warm wa te r  f i s h e r y ,  a use d e s i g n a t i o n  o f  aqua t i c  l i f e  has been made. I n  
each segment so des igna ted  i n  314 CMR 4.05(5), t h e  c r i t e r i a  f o r  a warm 
wa te r  f i s h e r y  app ly  f o r  c o n s t i t u e n t s  except  those a f f e c t e d  by  t h e  n a t u r a l  
o r  i r r e v e r s i b l e  c o n d i t i o n ,  wh ich  c o n s t i t u e n t s  s h a l l  be governed by  t h e  most 
s e n s i t i v e  r e s i d e n t  spec ies  as de termined by t h e  O i r e c t o r  i n  c o n s u l t a t i o n  
w i t h  t h e  Massachusetts D i v i s i o n  o f  F i s h e r i e s  and W i l d l i f e .  



( 5 )  C l a s s i f i c a t i o n s .  For t h e  purpose o f  a p p l y i n g  t h e  Massachusetts 
Water Q u a l i t y  Standards, t h e  wa te rs  o f  t h e  Commonwealth a r e  hereby 
c l a s s i f i e d  as shown i n  t h e  f o l l o w i n g  t a b l e s  wh ich  are a p a r t  o f  t hese  regu-  
l a t i o n s .  Columns 1 and 2 o f  t h e  t a b l e s  desc r ibes  t h e  segment. Column 3 
i d e n t i f i e s  t h e  a p p l i c a b l e  c l a s s i f i c a t i o n  o f  t h e  segment. Column 4 i d e n -  
t i f i e s  t h e  use o r  uses for wh ich  t h e  segment i s  designated; (P&S) means 
p r i m a r y  and secondary c o n t a c t  r e c r e a t i o n ,  (Sn) means seasonal f i s h e r y ,  (0)
means open s h e l l f i s h i n g ,  (R)  means r e s t r i c t e d  s h e l l f i s h i n g .  Column 5 i d e n -
t i f i e s  t h e  a p p l i c a b l e  p r o v i s i o n s  o f  310 CMR 4.04 and 310 CMR 4.05(3). 

Segments and t h e i r  c l a s s i f i c a t i o n s  a r e  shown on maps for genera l  
o r i e n t a t i o n .  I n  case o f  i n c o n s i s t a n c y  between t h e  t a b l e s  and t h e  maps, t h e  
d a t a  con ta ined  i n  t h e  t a b l e  s h a l l  c o n t r o l .  
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APPENDIX  2 

I V .  THE ASSESSMENT OF WATER POLLUTION 

A workab le  d e f i n i t i o n  o f  t h e  te rm "water  p o l l u t i o n "  i s  d i f f i c u l t  t o  f o r -  
m u l a t e  s i m p l y  because p o l l u t i o n  problems a re  ex t reme ly  v a r i a b l e  and s i t e -  
s p e c i f i c .  The word " p o l l u t e "  l i t e r a l l y  means t o  " render  impure"; however, 
a more acceptab le  d e f i n i t i o n  o f  p o l l u t i o n  must t a k e  f a c t o r s  i n t o  account 
such as t h e  chemical ,  p h y s i c a l ,  and b i o l o g i c a l  c h a r a c t e r i s t i c s  of n a t u r a l  
water,  t h e  i n tended  use o f  a r e c e i v i n g  water,  and an unders tand ing  o f  t h e  
n a t u r e  and f a t e  o f  a g i v e n  p o l l u t a n t  a f t e r  i t s  i n t r o d u c t i o n  i n t o  a body of 
water .  Regardless o f  how we choose t o  d e f i n e  it, wa te r  p o l l u t i o n  i n v o l v e s  
t h e  a d d i t i o n  o f  c e r t a i n  c h a r a c t e r i s t i c s  t o  a wa te r  body which may render  
t h a t  wa te r  u n f i t  f o r  i t s  i n tended  u t i l i z a t i o n .  Some o f  t h e  more common 
forms of water,  p o l l u t i o n  i nc lude :  oxygen demanding o r g a n i c  wastes and 
sewage d e r i v a t i v e s ;  man-made o rgan ic  compounds such as p e s t i c i d e s ,  some 
i n d u s t r i a l  wastes, and i n o r g a n i c  t o x i c  compounds; i n f e c t i o u s  d i sease  p r o -  
duc ing  agents; n u t r i e n t s  and sediments f rom l a n d  r u n o f f ;  r a d i o a c t i v e  
substances; o i l  and grease; and thermal  d ischarges .  I n  some ins tances ,  t h e  
combined e f f e c t s  o f  two o r  more contaminants a r e  f u r t h e r  enhanced by  t h e i r  
i n t e r a c t i o n .  In s h o r t ,  whether d i scha rged  f rom res idences ,  i n s t i t u t i o n s ,  
o r  i n d u s t r i e s ,  each fo rm o f  p o l l u t i o n  has a c h a r a c t e r i s t i c  e f f e c t  on t h e  
wa te r  i n t o  wh ich  i t  i s  i n t roduced .  The r e c e ' i v i n g  wa te r  may become un-
s i g h t l y ,  malodorous, and/or  a hazard t o  p u b l i c  hea l th ,  and consequent ly  
i t s  uses may be s e v e r e l y  l i m i t e d .  

Methods used f o r  t h e  assessment o f  wa te r  q u a l i t y  g e n e r a l l y  f a l l  i n t o  t h r e e  
main ca tegor ies :  chemical ,  p h y s i c a l ,  and b i o l o g i c a l .  Chemical ana lyses  may 
i n c l u d e  t h e  d e t e r m i n a t i o n  o f  pH and a l k a l i n i t y  i n  a d d i t i o n  t o  t h e  con- 
c e n t r a t i o n s  of v a r i o u s  ions,  meta ls ,  and d i s s o l v e d  gases such as oxygen, 
carbon d i o x i d e  and hydrogen s u l f i d e .  P h y s i c a l  parameters o f t e n  measured 
a r e  temperature,  c o l o r ,  t u r b i d i t y ,  and f l o w  c h a r a c t e r i s t i c s .  B i o l o g i c a l  
methods may be c a t e g o r i z e d  as e i t h e r  f i e l d  surveys wh ich  a re  an a t tempt  t o  
a s c e r t a i n  t h e  numbers and k i n d s  o f  a q u a t i c  organisms assoc ia ted  w i t h  
v a r i o u s  wa te r  q u a l i t i e s ,  o r  l a b o r a t o r y  s t u d i e s  i n  wh ich  b ioassays  a re  con- 
duc ted  t o  de termine t h e  l e v e l s  o f  t o x i c i t y  o f  d i f f e r e n t  chemica l  parameters 
f o r  a g i v e n  t e s t  organism. 

The parameters l i s t e d  above a r e  measured i n  most wa te r  q u a l i t y  surveys con-
duc ted  by t h e  Massachusetts D i v i s i o n  o f  Water P o l l u t i o n  Con t ro l .  A l though  
no b ioassay  s t u d i e s  a r e  done by  t h e  D i v i s i o n ,  t h e  B i o l o g i c a l  S e c t i o n  con- 
duc ts  m a c r o i n v e r t e b r a t e  surveys on s e l e c t e d  r i v e r s  and streams th roughout  
t h e  Commonwealth. I n  a d d i t i o n ,  m ic roscop ic  examinat ions  a re  conducted 
d u r i n g  most surveys t o  de termine t h e  abundance and k i n d s  o f  a lgae  and o t h e r  
microorganisms p r e s e n t  i n  t h e  water.  F i n a l l y ,  b a c t e r i a l  samples a r e  
o b t a i n e d  and ana lyzed d u r i n g  each wa te r  q u a l i t y  survey. 

Two t ypes  of samples a r e  c o l l e c t e d  f o r  chemical  a n a l y s i s .  A g rab  sample i s  
an ins tan taneous  sample c o l l e c t e d  t o  i n d i c a t e  wa te r  q u a l i t y  c o n d i t i o n s  a t  a 
p a r t i c u l a r  t ime. Composite samples a re  c o l l e c t e d  over  a p e r i o d  o f  t ime  a t  
s p e c i f i c  i n t e r v a l s .  T h i s  method g i v e s  a b e t t e r  i n d i c a t i o n  o f  t h e  o v e r a l l  
wa te r  q u a l i t y  s i t u a t i o n  d u r i n g  t h e  sampl ing p e r i o d .  
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Oxygen Re1 a t i  onshi  ps 

The d i s s o l v e d  oxygen (0.0.) i n  wa te r  r e f e r s  t o  t h e  uncombined oxygen h e l d  
i n  s o l u t i o n  and the reby  made a v a i l a b l e  t o  a q u a t i c  organisms f o r  r e s p i r a -  
t i o n .  Sources o f  d i s s o l v e d  oxygen i n c l u d e  atmospher ic a e r a t i o n  and t h e  
d i r e c t  a d d i t i o n  o f  oxygen as t h e  byp roduc t  o f  chemical  r e d u c t i o n  r e a c t i o n s  
and a l g a l  pho tosyn thes i s .  Whereas r e s p i r a t o r y  processes o f  a q u a t i c  organ- 
isms consume oxygen th roughou t  t h e  day and n i g h t ,  p h o t o s y n t h e t i c  r e l e a s e  
o f  oxygen i s  r e s t r i c t e d  t o  t h e  d a y l i g h t  hours. As a r e s u l t ,  p r o d u c t i v e  
wa te rs  e x h i b i t  a c h a r a c t e r i s t i c  d i u r n a l  v a r i a t i o n  i n  d i s s o l v e d  oxygen con- 
c e n t r a t i o n .  The s o l u b i l i t y  o f  oxygen ( 0 2 )  i n  wa te r  i s  p r i m a r i l y  a f u n c t i o n  
o f  wa te r  tempera ture  and t h e  atmospher ic p a r t i a l  p r e s s u r e  o f  oxygen. 
S a t u r a t i o n  l e v e l s  a t  s tandard  p r e s s u r e  (760 mm Hg) range f rom 14.6 mg/l 02 
a t  0°C t o  6.6 mg/ l  02 a t  40°C. 

Organ ic  m a t t e r . i s  i n t r o d u c e d  t o  a r i v e r  o r  stream e i t h e r  as t h e  r e s u l t  of 
n a t u r a l  phenomena, such as t h e  d e p o s i t i o n  o f  leaves  and o t h e r  p l a n t  
m a t e r i a l s  i n  autumn, o r  by  t h e  d i s c h a r g e  o f  p o l l u t a n t s  r e s u l t i n g  from human 
r e l a t e d  a c t i v i t i e s .  Regard less  of i t s  o r i g i n ,  o r g a n i c  m a t t e r  i s  g r a d u a l l y  
decomposed by  b a c t e r i a  wh ich  u t i l i z e  t h e  a v a i l a b l e  d i s s o l v e d  oxygen i n  t h e  
wa te r .  There fore ,  t h e  a b i l i t y  o f  a stream segment t o  a s s i m i l a t e  these 
o r g a n i c  m a t e r i a l s ,  t h a t  i s ,  i t s  waste a s s i m i l a t i v e  c a p a c i t y ,  i s  dependent 
upon t h e  amount o f  d i s s o l v e d  oxy-resent i n  t h e  water .  I n  many ins tances ,  
t h e  a s s i m i l a t i o n  o f  l a r g e  amount; o f  o r g a n i c  wastes s e v e r e l y  d e p l e t e s  t h e  
oxygen c o n c e n t r a t i o n  i n  t h e  wa te r  body r e n d e r i n g  i t  u n s u i t a b l e  f o r  t h e  e x i s -  
t ence  of a q u a t i c  organisms such as i n v e r t e b r a t e s  and f i s h .  

The b iochemica l  oxygen demand (BOD) i s  a measure o f  t h e  amount of oxygen 
r e q u i r e d  by  b a c t e r i a  t o  decompose a g i v e n  amount o f  o r g a n i c  m a t t e r .  T h i s  
decompos i t ion  process  occurs  i n  two d i s t i n c t  s teps  each governed by a spe-
c i f i c  k i n d  o f  b a c t e r i a .  Dur ing  t h e  f i r s t  step, o r  carbonaceous stage, c a r -
bon compounds a r e  s t a b i l i z e d  w i t h  a c o n c u r r e n t  r e l e a s e  o f  carbon d i o x i d e .  
The second stage, n i t r i f i c a t i o n ,  beg ins  approx ima te l y  seven days l a t e r  and 
i s  t h e  process by  wh ich  n i t r o g e n o u s  substances a r e  broken down t o  ammonia 
and u l t i m a t e l y  t o  n i t r a t e .  The t o t a l  combined oxygen demands o f  b o t h  s t a -  
ges i s  t h e  u l t i m a t e  BOD wh ich  may be e x e r t e d  over  a p e r i o d  o f  t h i r t y  days 
o r  more. Through r e c u r r e n t  use, t h e  f i v e  day BOD (8005) has been accepted 
as t h e  s tandard  t e s t  used i n  wa te r  q u a l i t y  a n a l y s i s .  Whi le t h e  BOD5 o f  
u n t r e a t e d  sewage n o r m a l l y  ranges f rom 150 t o  300 mg/l,  t h e  BOD5 o f  an 
u n p o l l u t e d  wa te r  r a r e l y  exceeds 2 mg/ l .  

Some types  o f  o r g a n i c  wastes a r e  n o t  r e a d i l y  b roken down b y  b a c t e r i a  b u t  
can be decomposed by  chemica l  processes. The chemical  oxygen demand (COD)  
r e f e r s  t o  t h e  amount o f  oxygen r e q u i r e d  f o r  t h e  d ichromate  o x i d a t i o n  of a 
g i v e n  amount o f  o r g a n i c  m a t t e r .  S ince  some o r g a n i c  m a t t e r  i n  any waste i s  
n o t  b iodegradab le ,  t h e  COD i s  u s u a l l y  g r e a t e r  than t h e  BOD. 



N u t r i e n t s  

N u t r i e n t s  a r e  substances t h a t  a re  e s s e n t i a l  t o  t h e  growth  o r  r e p r o d u c t i o n  
o f  organisms. I n  a q u a t i c  h a b i t a t s  a lgae  and macrophytes r e l y  on d i s s o l v e d  
n i t r o g e n  and phosphorus compounds as n u t r i e n t s  and, as such, these substances 
a r e  n o t  harmful  a t  low c o n c e n t r a t i o n s .  Wastewater d ischarges  o f t e n  c o n t a i n  
1arge amounts o f  carbon, n i t r o g e n ,  and phosphorus c o n t a i n i n g  compounds. 
Excess ive  n u t r i e n t  l o a d i n g  o f  a wa te r  body i nc reases  p l a n t  p r o d u c t i o n .  AS 
a r e s u l t  o f  t h i s  i nc reased  p r o d u c t i v i t y ,  r a p i d l y  m u l t i p l y i n g  a l g a l  popu la-  
t i o n s  o r  "blooms" occur  wh ich  may s e v e r e l y  l i m i t  t h e  p o t e n t i a l  use of t h e  
water .  I n  many i n s t a n c e s  a h i g h  oxygen demand i s  e x e r t e d  by  t h e  decomposing 
a lgae  r e s u l t i n g  f r o m  a sudden dieback. 

N i t r o g e n  compounds e x i s t  i n  water  i n  a v a r i e t y  of forms. They may Occur a5 
c e l l u l a r  components, p a r t i c u l a t e  m a t t e r ,  s o l u b l e  o r g a n i c  substances o r  
i n o r g a n i c  i ons .  These d i f f e r e n t  forms and t h e i r  i n t e r r e l a t e d  chemical  
r e a c t i o n s  a r e  c o l l e c t i v e l y  known as t h e  n i t r o g e n  cyc le .  Organic n i t r o g e n  
i n  t h e  form o f  p r o t e i n ,  amino acid,  o r  u rea  occurs  i n  wa te r  c o n t a i n i n g  
o r g a n i c  wastes. O x i d a t i o n  and r e d u c t i o n  o f  these n i t rogenous  compounds a r e  
c l o s e l y  l i n k e d  t o  t h e  m e t a b o l i c  a c t i v i t y  o f  many k i n d s  o f  microorganisms. 
As desc r ibed  above, n i t r i f i c a t i o n  i s  t i e d  t o  b a c t e r i a l  a c t i o n ,  and i s  
c a r r i e d  o u t  by a f i x e d  sequence o f  r e a c t i o n s  th rough which ammonia, n i t r i t e ,  
and u l  t i m a t e l y  n i t r a t e  a re  produced. There fore ,  t h e  progress  of decomposi-
t i o n  o f  o rgan ic  n i t r o g e n  can be determined by  assess ing  t h e  r e l a t i v e  amounts 
of these compounds. Ammonia (NH3)  r e s u l t s  f rom t h e  i n i t i a l  decompos i t ion  
o f  o r g a n i c  n i t r o g e n  and i s  always p r e s e n t  i n  u n t r e a t e d  sewage. I t  can a l s o  
be .formed by  t h e  r e d u c t i o n  o f  n i t r i t e .  Ammonia e x e r t s  a h i g h  oxygen demand 
and i s  t o x i c  t o  many a q u a t i c  organisms. O x i d a t i o n  o f  ammonia y i e l d s  
n i t r i t e  (N02-) which i s  q u i c k l y  conver ted  t o  n i t r a t e  (NO3-), t h e  end p r o d u c t  
o f  t h e  decompos i t ion  of n i t rogenous  m a t t e r .  N i t r a t e  i s  t h e  fo rm o f  n i t r o g e n  
t h a t  i s  d i r e c t l y  a v a i l a b l e  t o  a lgae  and o t h e r  a q u a t i c  p l a n t s  as a n u t r i e n t .  

Phosphorus i s  p r e s e n t  i n  wa te r  bod ies  i n  d i s s o l v e d ,  c o l l o i d a l ,  o r  p a r -  
t i c u l a t e  s t a t e s  and o r i g i n a t e s  p r i m a r i l y  f rom a g r i c u l t u r a l  runof f  and 
wastewaters c o n t a i n i n g  de te rgen ts .  It may e x i s t  as orthophosphate,  
polyphosphate,  o r  i n  o r g a n i c  compounds. A l though phosphorus occurs  i n  
n a t u r a l  waters  i n  s m a l l e r  amounts than n i t r o g e n ,  i t  i s  an e s s e n t i a l  p l a n t  
n u t r i e n t .  

C o l i f o r m  B a c t e r i a  

Fecal  c o l i f o r m  b a c t e r i a  a r e  found i n  t h e  i n t e s t i n a l  t r a c t  o f  warm-blooded 
animals.  A l though  n o t  a s e r i o u s  h e a l t h  hazard by  themselves, t h e i r  p res -  
ence i n  water  i s  a good i n d i c a t i o n  t h a t  sewage and assoc ia ted  pa thogen ic  
microorganisms may be p resen t .  S ince  c o l i f o r m s  can be de tec ted  by r e l a -  
t i v e l y  s imp le  t e s t  procedures t h e y  a r e  used t o  i n d i c a t e  t h e  e x t e n t  of bac-
t e r i a l  p o l l u t i o n  f rom sewage and combined sewer ove r f l ows .  Tests a re  
u s u a l l y  conducted t o  de termine t h e  number o f  f e c a l  and t o t a l  c o l i f o r m s  p re -
s e n t  i n  wa te r  o r  wastewater.  The number o f  t o t a l  c o l i f o r m s  i n c l u d e s  those 
of f e c a l  o r i g i n  and f rom non- feca l  sources such as s o i l ,  g r a i n ,  o r  decaying 
vege ta t i on .  I n  areas where urban r u n o f f  i s  a problem, t o t a l  c o l i f o r m  
l e v e l s  can be v e r y  high, whereas f e c a l  c o l i f o r m  l e v e l s  may remain min ima l  
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as l o n g  as sewage i s  n o t  p r e s e n t  i n  t h e  water .  O f t e n  m u n i c i p a l  wastes a r e  
d i s i n f e c t e d  a t  a t r e a t m e n t  p l a n t  t o  k i l l  b a c t e r i a  b e f o r e  t h e y  a re  d i s -  
charged t o  a r e c e i v i n g  water .  

pH and A l k a l i n i t y  

The pH of wa te r  i s  a measure o f  i t s  hydrogen i o n  (Ht) c o n c e n t r a t i o n  on an 
i n v e r s e  l o g a r i t h m i c  s c a l e  which ranges f r o m  0 t o  14. pH va lues  o f  l e s s  . 
than 7 i n d i c a t e  h i g h e r  H+ c o n t e n t  and t h e r e f o r e  a c i d i c  s o l u t i o n s  whereas pH 
va lues  above 7 denote  a l k a l i n e  s o l u t i o n s .  The pH o f  pu re  wa te r  a t  25°C i s  
7.00; however, n a t u r a l  waters  e x h i b i t  a w ide  range o f  pH va lues  depending 
upon t h e i r  chemical  and b i o l o g i c a l  c h a r a c t e r i s t i c s .  U n p o l l u t e d  r i v e r  w a t e r  
u s u a l l y  has a pH between 6.5 and 8.5. I n  p r o d u c t i v e  segments, a d i u r n a l  
f l u c t u a t i o n  i n  pH may occur  as p h o t o s y n t h e t i c  organisms t a k e  up d i s s o l v e d  
carbon d i o x i d e  d u r i n g  t h e  d a y l i g h t  hours. D r a s t i c  changes i n  pH occur  when 
i n d u s t r i a l  e f f l u e n t s  c o n t a i n i n g  s t r o n g  ac ids  o r  a l k a l i  a r e  d i scha rged  t o  a 
w a t e r  body. These pH s h i f t s  a r e  sometimes t o x i c  t o  a q u a t i c  organisms. 
A l k a l i n i t y  i s  d e f i n e d  as t h e  c a p a c i t y  of wate r  t o  n e u t r a l i z e  ac id .  Th i s  
p r o p e r t y  i s  a t t r i b u t e d  t o  t h e  presence of s e v e r a l  d i f f e r e n t  s o l u t e  spec ies .  
These a r e  p r i m a r i l y  carbonates  and b i ca rbona tes  b u t  a l s o  hydrox ides ,  bo-
r a t e s ,  s i l i c a t e s ,  and phosphates. A l k a l i n i t y  i s  expressed i n  m i l l i g r a m s  pe r  
l i t e r  of e q u i v a l e n t  ca l c ium carbonate .  

S o l i d s  

Suspended s o l i d s  r e f e r s  t o  t h e  p a r t i c u l a t e  m a t t e r  t h a t  e i t h e r  f l o a t s  on t h e  
s u r f a c e  of, o r  i s  i n  suspension i n  wa te r  o r  wastewater,  and i s  removable by 
l a b o r a t o r y  f i l t e r i n g  techn iques .  That m a t t e r  rema in ing  i n  t h e  water  a f t e r  
f i l t e r i n g  i s  r e f e r r e d  t o  as d i s s o l v e d  s o l i d s .  Suspended s o l i d s  i n  a stream 
may s e t t l e  o u t  i n  s l u g g i s h l y  f l o w i n g  segments caus ing  sediments t o  b u i l d  up 
on t h e  s u b s t r a t e .  T h i s  s i l t a t i o n  can be p a r t i c u l a r l y  ha rmfu l  t o  f i s h  eggs 
and l a r v a e  by h i n d e r i n g  t h e i r  mechanisms f o r  o b t a i n i n g  oxygen f rom t h e  
wa te r .  Suspended s o l i d s  a n a l y s i s  p r o v i d e s  a r e l i a b l e  measure of t h e  e f f i -  
c i e n c y  of wastewater t r e a t m e n t  f a c i l i t i e s .  P r i m a r y  t r e a t m e n t  shou ld  remove 
about  50 p e r c e n t  o f  t h e  suspended s o l i d s  f r o m  an i n f l u e n t  w h i l e  90 p e r c e n t
removal shou ld  r e s u l t  f rom secondary t rea tmen t .  The t e s t  f o r  t o t a l  s o l i d s  
measures a l l  suspended and d i s s o l v e d  s o l i d s  i n  water.  They a r e  measured by  
e v a p o r a t i n g  t h e  wa te r  f rom a sample o f  known volume and we igh ing  t h e  r e s i -  
due. T h i s  r e s i d u e  can then be i g n i t e d  i n  a f u r n a c e  t o  de termine t h e  orga- 
n i c  p o r t i o n .  T u r b i d i t y  i s  a measure o f  t h e  c l a r i t y  o f  a wa te r  sample and 
i s  r e l a t e d  t o  s o l i d s  con ten t .  The l a b o r a t o r y  t e s t  i s  based on t h e  s c a t -  
t e r i n g  and a b s o r p t i o n  of l i g h t  by  t h e  sample and t h e  r e s u l t s  a r e  expressed 
i n  Nephe lomet r ic  T u r b i d i t y  U n i t s  (NTU).  

C o l o r-
The c o l o r  of n a t u r a l  wa te r  i s  p r i m a r i l y  due t o  t h e  l e a c h i n g  o f  o rgan ic  
d e b r i s  and i s  e m p i r i c a l l y  de termined by  comparing t h e  sample w i t h  known 
c o n c e n t r a t i o n s  o f  c o l o r e d  s o l u t i o n .  I t  i s  then  expressed i n  s tandard  u n i t s  
of c o l o r .  Severe c o l o r  problems r e s u l t i n g  f rom a p o l l u t i o n  d i scha rge  a r e  
d e s c r i b e d  q u a l i t a t i v e l y  r a t h e r  than n u m e r i c a l l y .  A l though  c o l o r  may n o t  be 
harmful t o  a q u a t i c  l i f e ,  i t  may render  t h e  wa te r  unacceptab le  f o r  d r i n k i n g  
purposes and f o r  some t ypes  o f  i n d u s t r i a l  use. 
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Other Parameters 

Depending upon s p e c i f i c  r i v e r  c o n d i t i o n s ,  a water  q u a l i t y  survey  may 
i n c l u d e  a d d i t i o n a l  analyses such as those f o r  o i l  and grease o r  heavy me ta l  
con ten t .  Grease i n  a wastewater c o n s i s t s  o f  a m i x t u r e  o f  f a t s ,  waxes, f r e e  
f a t t y  ac ids ,  c a l c i u m  and magnesium soaps, m i n e r a l  o i l s ,  and c e r t a i n  o t h e r  
nonf a t t y  substances. 

Heavy me ta l s  a r e  t o x i c  t o  a q u a t i c  organisms when p r e s e n t  i n  s u f f i c i e n t  
q u a n t i t i e s .  They may a l s o  have an adverse e f f e c t  on sewage and i n d u s t r i a l  
wastewater t rea tmen t  systems. Me ta l s  t h a t  a r e  o f t e n  mon i to red  a re  cadmium, 
chromium, copper, i r o n ,  lead ,  manganese, n i c k e l ,  and z i n c .  

Water Q u a l i t y  Index  

There has l o n g  been a need f o r  an o b j e c t i v e  method o f  measur ing "water 
q u a l i t y " .  However, t h e  te rm i s  d i f f i c u l t  t o  d e f i n e  and o f t e n  s u b j e c t  t o  
d i f f e r e n c e s  i n  i n t e r p r e t a t i o n .  The development o f  a wa te r  q u a l i t y  index  
has p r o v i d e d  an o b j e c t i v e  means o f  e v a l u a t i n g  water  q u a l i t y  and documenting 
changes which occur  over t ime, e s t a b l i s h i n g  management p r i o r i t i e s ,  and 
r e p o r t i n g  wa te r  q u a l i t y  t o  t h e  genera l  p u b l i c .  

The M o d i f i e d  N a t i o n a l  S a n i t a t i o n  Founda t ion ' s  Water Q u a l i t y  Index  ( W Q I )  i s  
a genera l  measure o f  p o l l u t i o n  based on n i n e  parameters: d i s s o l v e d  oxygen, 
f e c a l  c o l i f o r m ,  pH, b iochemica l  oxygen demand, n i t r a t e - n i t r o g e n ,  phosphate, 
ammonia-nitrogen, t u r b i d i t y  and t o t a l  s o l i d s .  Each parameter,  as w e l l  as 
t h e  index  i t s e l f ,  i s  rep resen ted  on a 100 p o i n t  dec reas ing  sca le :  h i g h e r
va lues  i n d i c a t i n g  b e t t e r  water q u a l i t y .  E v a l u a t i n g  each parameter on t h e  
same s c a l e  as t h e  index  i t s e l f  p r o v i d e s  a means o f  h i g h l i g h t i n g  those para-  
meters  wh ich  c o n t r i b u t e  t o  t h e  degrada t ion  o f  wa te r  q u a l i t y .  Those parame- 
t e r s  eva lua ted  l e s s  than 70 on t h e  s c a l e  have an adverse e f f e c t  on wa te r  
q u a l i t y ,  va lues  below 50 hav ing  a s i g n i f i c a n t  e f f e c t .  The s c a l e  used f o r  
t h e  i n d e x  i t s e l f  may be eva lua ted  as f o l l o w s :  

100-90 - E x c e l l e n t  
70-90 - Good 
50-70 - F a i r  
25-50 - Poor 

<25 - Very Poor 

The index  p r o v i d e s  an " i n s t a n t  a n a l y s i s "  o f  wa te r  q u a l i t y .  However, i t  
must be k e p t  i n  mind t h a t  t h e  index  i s  l i m i t e d  i n  t h a t  i t  does n o t  r e f l e c t  
t h e  presence o f  t o x i c  m a t e r i a l s ,  a e s t h e t i c  q u a l i t i e s  and o t h e r  parameters 
wh ich  may be d e t r i m e n t a l  t o  t h e  i n tended  water  use. As such i t  i s  meant 
o n l y  t o  complement t h e  wa te r  q u a l i t y  a n a l y s i s .  

The Water Q u a l i t y  A n a l y s i s  ( P a r t  C) s e c t i o n  o f  t h i s  s e r i e s  o f  r e p o r t s  p r e -  
sents  a d e t a i l e d  i n t e r p r e t a t i o n  o f  t h e  water  q u a l i t y  data, us ing  t h e  water  
q u a l i t y  index  i n  t h e  e v a l u a t i o n .  
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WATER QUALITY I N O E X  


Designed by  t h e  N a t i o n a l  S a n i t a t i o n  Foundat ion  (NSF) as a means of communi-
c a t i n g  wa te r  q u a l i t y  t r e n d s  t o  t h e  genera l  p u b l i c  i n  a s imple,  non - techn ica l  
manner, t h e  Water Q u a l i t y  I ndex  (WQI) i n c o r p o r a t e s  n i n e  wa te r  q u a l i t y  para-  
meters  i n t o  a s i n g l e  numer ica l  va lue  on a s c a l e  from zero  ( p o o r e s t  q u a l i t y )  
t o  one hundred. To develop t h i s  index ,  a pane l  o f  over 100 government, aca-
demic, and p r i v a t e  wa te r  q u a l i t y  e x p e r t s  p a r t i c i p a t e d  i n  an o p i n i o n  p o l l  wh ich  
asked them t o  rank  a number o f  p h y s i c a l ,  chemical, and m i c r o b i o l o g i c a l  para-  
me te rs  acco rd ing  t o  t h e i r  r e l a t i v e  s i g n i f i c a n c e  i n  t h e  assessment o f  water  
q u a l i t y .  The n i n e  most s i g n i f i c a n t  parameters were then assigned a we igh t  ( W
based on t h e i r  compara t i ve  importance. I n  a d d i t i o n ,  each i n d i v i d u a l  parameter 
was rep resen ted  g r a p h i c a l l y  on a 100 p o i n t  sca le ;  h i g h e r  va lues  i n d i c a t i n g  
b e t t e r  wa te r  q u a l i t y .  These wa te r  q u a l i t y  curves  a r e  used t o  a s s i g n  a q u a l i t y  
sub- index ( q  f o r  each measurement. Thus, each raw d a t a  va lue  i s  assigned a 
q u a l i t y  sub- index (Q ) and a c e r t a i n  w e i g h t  ( W  ). Wi th  these  va lues  t h e  Water 
Q u a l i t y  Index i s  c a l c u l a t e d ,  us ing  t h e  f o l l o w i n g  m u l t i p l i c a t i v e  equat ion :  

n 
W Q I  = q

i = 1  

where W Q I  = Water Q u a l i t y  Index  
q i  = q u a l i t y  i ndex  o f  t h e  i t h  parameter 
W = u n i t  w e i g h t  o f  t h e  i t h  parameter 
n = number o f  parameters 

The Techn ica l  Se rv i ces  Branch o f  t h e  D i v i s i o n  o f  Water P o l l u t i o n  C o n t r o l  (DWPC) 
has developed m o d i f i c a t i o n s  o f  t h e  W Q I  which can be a p p l i e d  t o  t h e  r i v e r s  and 
streams o f  Massachusetts.  The e q u a t i o n  g i v e n  above i s  u t i l i z e d ;  however, some 
changes have been made i n  t h e  i n p u t  parameters as w e l l  as t h e  ass igned we igh ts  
( W  ) .  F i r s t ,  wa te r  t empera tu re  d e v i a t i o n  was e l i m i n a t e d ,  amnonia-ni t rogen was 
added, and t o t a l  phosphorus was s u b s t i t u t e d  f o r  phosphate. I n  a d d i t i o n ,  t u r -
b i d i t y  i s  expressed i n  nephe lomet r i c  t u r b i d i t y  units (NTU) r a t h e r  than Jackson 
t u r b i d i t y  u n i t s  (JTU) and t h e  wa te r  q u a l i t y  s c a l e  (Q ) f o r  f e c a l  c o l i f o r m s  was 
a d j u s t e d  t o  r e f l e c t  t h e  wa te r  q u a l i t y  s tandards  o f  t h e  D i v i s i o n  more c l o s e l y .  
The m o d i f i c a t i o n  f o r  f e c a l  c o l i f o r m s  was n e c e s s i t a t e d  by  t h e  f a c t  t h a t  t h i s  
parameter  c a r r i e d  t o o  much we igh t  i n  t h e  c a l c u l a t i o n  o f  t h e  W Q I .  The c u r v e  
does, however, remain w i t h i n  t h e  95 p e r c e n t  con f idence  l i m i t s  o r i g i n a l l y  es- 
t a b l i s h e d  by NSF fo r  t h i s  parameter.  

The second m o d i f i c a t i o n  i n v o l v e d  t h e  ass igned we igh ts  ( W  ) o f  each parameter.  
Due t o  t h e  l a c k  o f  d a t a  f o r  t u r b i d i t y  and/or t o t a l  s o l i d s  i n  most o f  t h e  d a t a  
c o l l e c t e d  p r i o r  t o  1977, a l l  n i n e  parameters had t o  be assigned new we igh ts .  
A l l  n i n e  parameters used i n  t h e  OWPC m o d i f i e d  i n d i c e s  and t h e i r  u n i t  we igh ts  
a r e  p resen ted  i n  t h e  f o l l o w i n g  t a b l e .  
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W 

w/o T u r b i d i t y

Parameter Expressed As: A L L  w/o Turbidity & Total Sol ids  

Dissolved oxygen Percent Saturation 0.17 0.18 0.20 

Fecal Coliform Number per 100 m l  0.16 0.17 0.18 

PH Standard Units 0.11 0.12 0.13 

BOD mg/l 0.11 0.12 0.13 

Ni trate-Ni trogen mg/l as NO - N  0.10 0.11 0.12 

Amnoni a-Ni trogen mg/l as N H  - N  0.10 0.11 0.12 

Total Phosphorus mg/l as P 0.10 0.11 0.12 

Turbidi ty  NTU 0.08 0.00 0.00 

Total Solids mg/l 0.07 0.08 0.00 

w = 1.00 1.00 1.00 

I n  order t o  apply the WQI t o  the r e s u l t s  o f  the  1980 Blackstone River Surveys, 
water qua l i t y  data  were averaged over the sampling periods as follows: aver-
age weekly ( th ree  days) water temperatures and dissolved oxygen data  were 
used t o  ca l cu la t e  an average percent sa tura t ion  value. For the remaining 
parameters, data from the two chemical sampling dates  were averaged t o  y i e ld  
a s i n g l e  value fo r  each parameter a t  each sampling location. The Blackstone 
October 1980 survey, on the other hand, consisted of one 24-hour survey.
Grab samples were co l lec ted  every four hours and cornposited t o  obtain a s ing le  
sample fo r  each s t a t ion  and, therefore ,  data  from these surveys were i n p u t
d i r e c t l y  f o r  the WQl. 

After  ca lcu la t ing  the index, water qua l i t y  was evaluated according t o  the 
following general scheme: 

WQI RANGE WATER QUALITY 

90-100 Excellent 
70-90 Good 
50-70 Fair 
25-50 Poor 

0-25 Very Poor 



The t a b l e s  on t h e  f o l l o w i n g  pages p r e s e n t  t h e  r e s u l t s  o f  t h e  W Q I  analyses 
per fo rmed on MDWPC wa te r  q u a l i t y  d a t a  f r o m  t h e  1980 i n t e n s i v e  surveys. 

The W Q I  was designed t o  g i v e  an i n s t a n t  genera l  i n d i c a t i o n  o f  water  q u a l i t y .  
I t s  l i m i t a t i o n s  i n c l u d e  t h e  l a c k  o f  c o n s i d e r a t i o n  o f  such f a c t o r s  as t o x i c  
waste degrada t ion  and a e s t h e t i c  q u a l i t i e s .  Desp i te  these l i m i t a t i o n s ,  t h e  
W Q I  i s  a u s e f u l  t o o l  w i t h  wh ich  t o  supplement t h e  t r a d i t i o n a l  wa te r  q u a l i t y  
a n a l y s i s .  . 
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TABLE A-11-1  
BLACKSTONE R I V E R  1980 SURVEY 

LOCATION OF SAMPLING STATIONS 
STATION 
NUMBER R I V E R  MILE 

BSOl Waite Pond O u t l e t ,  Chapel S t . ,  L e i c e s t e r  59.3 
BS02 Auburn S t . ,  L e i c e s t e r  58.2 
BS03 B r i d g e  below E l f s k i n  Corp., L e i c e s t e r  57.4 
BS04 B r i d g e  on James S t . ,  Worcester 55.9 
BS05 S t o n e v i l l e  Pond O u t l e t ,  Ox fo rd  St . ,  Worcester 55.0 
8506 Sword St . ,  Auburn 53.5 
8507 L e e s v i l l e  Pond O u t l e t ,  Ox fo rd  St . ,  Worcester 52.7 
BS08 B r i d g e  on Webster S t . ,  Worcester 51.3 
BSO9B Above Dam o f f  M i l l b u r y  S t . ,  Worcester 48.9 
BSO9 B r i d g e  on M i l l b u r y  S t . ,  Worcester 47.9 
B S l O  B r i d g e  on McCracken Rd., M i l l b u r y  46.0, 
B S l l  B r i d g e  on R i v e r l i n  St., M i l l b u r y  43.6 
BS12 Above S i n g i n g  Dam, Su t ton  42.2 
BS13A B r i d g e  on P leasan t  S t .  Canal, G r a f t o n  40.6 
BS13 B r i d g e  on 122A, a t  F i s h e r v i l l e  Dam, G r a f t o n  39.7 
8514 B r i d g e  on S u t t o n  S t . ,  N o r t h b r i d g e  36.8 
8515 R i v e r d a l e  St.,  N o r t h b r i d g e  35.0 
BS16 R ice  City Pond O u t l e t ,  H a r t f o r d  Ave., Uxbr idge 31.3 
BS17A Route 16 Br idge,  Uxbr idge 30.0 
8517 Route 122 Br idge,  Uxbr idge 27.9 
BS18 A t  Water Q u a l i t y  M o n i t o r  o f f  Route 122, M i l l v i l l e  23.7 
BS19 Howard St . ,  B lacks tone  21.0 
BS20 S i n g l e t o n  St. ,  Woonsocket, R . I .  20.0 
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Figure A-11-1 LOCATION OF SAMPLING STATIONS 
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TABLE A-11-2 

BLACKSTONE R I V E R  SURVEY 
WATEK QUALITY I N D E X  

June 1980 

R I V E R  
STATION MILE PARAMETER VIOLATED QUALITY R A T I N G  

B S O l  59.3 BOD* 47 85.1 
BS02 58.2 Fec*, P*, TS 25,31,57 63.4 
8503 57.4 FEC*, BOD, P*, NH3*, TS 27,62,47,49,64 60.7 
8504 55.9 FEC* 46 77.5 
8505 55.0 BOD, NH3 69,54 80.6 
BS06 53.5 NH3 64 85.0 
8507 52.7 NH3 56 83.8 
8508 51.3 FEC", NH3 48,57 76.1 
BSO9B 48.9 FEC*, NH3 48,57 75.7 
BS09 47.9 FEC*, BOO*, NH3*, TS 32,45,27,69 59.0 
B S l O  46 .O BOD, P*, NH3**,TS 64,43,12,63 64.1 
B S l l  43.6 Fec, BOD, P*, NH3**, TS 56,67,49,13,65 61.7 
BS12 42.2 BOD, P*, NH3**, TS 56,30,12,69 60.5 
BS13A 40.6 Fec, BOO, P*, NH3**, TS 67,51,47,12,67 61.0 
BS13 39.7 Fec, BOD, NH3** 57,51,13 64.8 
8514 36.8 Fec, BOD, P, NH3** 61,50,53,16 62.2 
8515 35.0 Fec, BOD*, P, NH3** 61,40,53,19 61.0 
8516 31.3 BOD*, P, NH3** 49,60,20 65.6 
BS17A 30.0 BOD*, P, NH3*, TS 39,66,31,69 65.9 
BS17 27.9 Fec, BOD*, NH3* 63,43,35 68.2 
8518 23.7 BOD, NH3* 53,45 73.7 
8519 21.0 BOD, NH3 60,54 79.4 
8520 20.0 Fec, BOD, NH3 65,65,55 79.3 

* Q u a l i t y  ra t ing  f a l l s  below 50 
** Q u a l i t y  ra t ing  f a l l s  below 25 
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TABLE A-11-2 ( C O N T I N U E D )  
BLACKSTONE R I V E R  SURVEY 

WATER QUALITY I N D E X  
August 1980 

R I V E R  . 
STATION MILE- PARAMETER VIOLATED QUALI TY RAT1NG W Q I-

B S O l  59.3 BOD 57 83.1 
8502 58.2 Fec**, P*, TS* 24,35,38 61.5 
8503 57.4 Fec*, BOD*, P*, TURE, TS, DO* 50,30,41,68, 54,27 51.7 
BS04 55.9 Fec**, TS 19,69 66.6 
BS05 55.0 P 50 81.0 
8506 53.5 DO** 15 65.0 
BS07 52.7 BOD 67 85.7 
Bsoa 51.3 Fec** 21 69.2 
BSO9B 48.9 Fec* 27 69.1 
BSO9 47.9 Fec**, BOD*, P, DO* 2,46,62,28 35.0 
B S l O  46.0 BOD, NO3, P*, NH3**, DO 58,69,42,24,59 62.2 
B S 1 1  43.6 Fec*, BOD, P*, NH3**, TS 32,65,45,25,69 56.7 
8512 42.2 Fec*, BOO, P*, NH3**, DO 48,6 1,43,25,6 5 58.0 
6S13A 40.6 Fec*, BOD, P*, NH3* 45,62,44,31 62.6 
BS13 39.7 Fec, BOO, P*, NH3* 54,69,47,41 68.2 
BS14 36.8 BOO, P* 62,46 71.6 
BS15 35.0 Fec, BOD, P*, NH3 54,63,46,6 3 69.2 
BS16 31.3 Fec*, P*, NH3, DO 28,46,66,64 60.9 
BS17A 30.0 P* 48 74.6 
BS17 27.9 Fec, P 63,65 78.1 
BS18 23.7 P 68 79.9 
6S19 21.0 62.5 8 

BS20 20.0 Fec 65 83.3 
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TABLE A-11-2 (CONTINUED)  

BLACKSTONE R I V E R  SURVEY 
WATER QUALITY I N D E X  

October 1980 

R I V E R  

- PARAMETER VIOLATED QUALITY RATING -STATION M I  LE W Q I  

BS08 51.3 Fec**, BOD, NH3 20,60,54 64.2 
BS09B 48.9 Fec*, BOD, NH3*, TS 26,52,46,67 63.9 
BS09 47.9 Fec**, BOO**, P*, NH3*, TS**, DO 18,9,49,31,20,63 39.8 
B S l O  46.0 BOD*, P*, NH3**, TS, DO 46,34,8,54,67 54.5 
B S l l  43.6 Fec, BOD, P*, NH3**, TS 69,50,39,10,65 59.0 
8512 42.2 BOD*, P*, NH3**, TS 47,38,10,65 58.9 
BS13A 40.6 Fec, 800, P*, NH3**, TS 68,50,39,11,65 58.0 
BS13 39.7 Fec, BOO*, P*, NH3**, TS 52,49,40,13,67 58.1 
8514 36.8 Fec, BOD, P*, NH3**, TS 62,54,41,14,69 59.8 
BS15 35.0 BOD, P*, NH3**, TS 55,43,16,69 61.6 
BS16 31.3 BOD, P*, NH3**, DO 67,48,23,63 64.2 
BS17H 30.0 BOD, P*, NH3** 57,46,22 64.0 

8517 27.9 BOD, P, NH3* 62,58,33 70.5 
BS18 23.7 BOD, P, NH3* 62,65,47 75.6 
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