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EXECUTIVE SUMMARY 

The 1979 Summary of Water Qual i ty  Report (305b r epor t )  states t h a t  only 
26.2 miles of t h e  88.1 miles  of surveyed r i v e r s  and streams i n  t h e  Sudbury, 
Assabet, and Concord r i v e r  bas ins  meet o r  exceed designated Class  B 
Massachusetts water q u a l i t y  s tandards.  

Improved e f f l u e n t  q u a l i t y  from the  municipal wastewater treatment p l a n t s  
a t  Westborough/Shrewsbury, Marlborough Westerly,  Hudson, Maynard, Concord, 
and B i l l e r i c a  w i l l  be necessary t o  meet in-stream Class B s tandards.  

The updated municipal wasteload a l l o c a t i o n s  t o  b e  incorporated i n t o  Nat ional  
P o l l u t a n t  Discharge El iminat ion System (NPDES) permits are a r e s u l t  of an 
i n t e n s i v e  mathematical modeling e f f o r t  t o  p red ic t  required e f f l u e n t  q u a l i t y  
t o  achieve Class  B water  q u a l i t y  s tandards  i n  the  SUASCO basin.  

Non-point sources of p o l l u t i o n  are not  f e l t  t o  be a major problem i n  the  
Sudbury, Assabet, and Concord (SUASCO) bas in .  However, dr inking water 
supp l i e s  must be pro tec ted  from poss ib l e  impacts from road s a l t i n g  and 
uncontrol led septage d isposa l .  

Two sites contaminated by t o x i c  wastes have been documented i n  t h e  SUASCO 
basin:  
and t h e  watershed and streams ad jacent  t o  t h e  Nyanza chemical w a s t e  dump i n  
Ashland. 

Abatement p r o j e c t s  a r e  a c t i v e l y  addressing t h e  major sources  oE po l lu t ion  
i n  t h e  SUASCO basin.  
p l ace  u n t i l  t h e  mid-l980's, however. 

A cont inuat ion of monitoring programs w i l l  be necessary t o  a s ses s  t h e  
e f f e c t s  of abatement p r o j e c t s ,  t o  monitor water  q u a l i t y ,  and t o  provide 
d a t a  f o r  f u t u r e  water q u a l i t y  management planning. 

town water supply wel l s  i n  Acton contaminated by i n d u s t r i a l  so lvents ,  

Most planned s t r u c t u r a l  con t ro l s  w i l l  no t  be i n  
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FOREWORD 

This document i s  p a r t  of the  o v e r a l l  planning process  as requi red  by t h e  
Clean Water A c t  (PL95-217) and the  Federal  Water P o l l u t i o n  Control A c t  
(PL92-500). 
the  Sudbury, Assabet, and Concord (SUASCO) River bas in  p lan  prepared by 
t h e  Massachusetts Div is ion  of Water P o l l u t i o n  Control  (MDWPC). It 
supplements the  208 Areawide Waste Management Plans prepared by t h e  
designated 208 agencies.  
l i m i t a t i o n s  t o  be incorporated i n t o  Nat iona l  P o l l u t a n t  Discharge Elimination 
System permits.  

The s t r a t e g i e s  and recommendations made i n  t h e  208 and 303(e) documents 
a r e  intended t o  provide methods to achieve t h e  goa ls  of PL92-500 and 
PL95-217 a s  set f o r t h  i n  Sect ion 101(a) a s  follows: 

It updates t h e  1975 303(e) water  q u a l i t y  management plan f o r  

It conta ins  updated municipal wasteload e f f l u e n t  

Sec. 101. (a) The ob jec t ive  of t h i s  Act is t o  r e s t o r e  and maintain 
t h e  chemical, phys ica l ,  and b i o l o g i c a l  i n t e g r i t y  of t h e  Nat ion 's  
waters. 
t h a t ,  cons i s t en t  w i th  t h e  provis ions of t h i s  Act-- 

I n  order  t o  achieve t h i s  o b j e c t i v e  it i s  hereby declared 

(1) it  i s  t h e  n a t i o n a l  goa l  t h a t  t h e  d ischarge  of p o l l u t a n t s  

(2) i t  is the n a t i o n a l  goa l  t h a t  wherever a t t a i n a b l e ,  an in te r im 
i n t o  t h e  navigable  waters be  e l imina ted  by 1985; 

goal  of w a t e r  q u a l i t y  which provides  f o r  t h e  p ro tec t ion  and 
propagation of f i s h ,  s h e l l f i s h ,  and w i l d l i f e  and provides f o r  
r e c r e a t i o n  i n  and on the  w a t e r  be  achieved by July 1, 1983; 

t a n t s  i n  t o x i c  amounts be p roh ib i t ed ;  
i t  is t h e  n a t i o n a l  po l icy  t h a t  Federa l  f i n a n c i a l  a s s i s t a n c e  
be provided t o  cons t ruc t  pub l i c ly  owned waste treatment works; 
i t  i s  the n a t i o n a l  po l icy  t h a t  areawide waste treatment manage- 
ment planning processes be developed and implemented t o  assure  
adequate con t ro l  of sources of p o l l u t a n t s  i n  each s t a t e ;  and 
i t  is t h e  n a t i o n a l  pol icy that  a major research  and demonstra- 
t i o n  e f f o r t  b e  made t o  develop technology necessary t o  e l i m -  
i n a t e  t h e  discharge of p o l l u t a n t s  i n t o  t h e  navigable waters ,  
waters  of t h e  contiguous zone, and t h e  oceans. 

(3) i t  is t h e  na t iona l  po l icy  t h a t  t h e  d ischarge  of t o x i c  pol lu-  

( 4 )  

(5) 

(6) 
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SUASCO BASIN DESCRIPTION 

Located i n  eas t - cen t r a l  Massachusetts, t h e  SUASCO River Basin i s  comprised 
of t h e  Assabet and Sudbury Rivers which flow toge ther  t o  form t h e  Concord 
River. The t h r e e  rivers represent  q u i t e  a c o n s t r a s t  i n  waterbodies,  each 
having i t s  own unique phys ica l  c h a r a c t e r i s t i c s  and i t s  own water q u a l i t y  
problems. 
Commonwealth, and Figure  2 shows t h e  ind iv idua l  communities which comprise 
t h e  SUASCO River Basin. 

Figure 1 shows t h e  loca t ion  of t h e  SUASCO River Basin i n  t h e  

T h e  Assabet River Basin 

The Assabet River has  i t s  beginning i n  t h e  Town of Westborough and flows 
nor theas t  through t h e  urban cen te r s  of Northborough, Hudson, Maynard, and 
Concord. Between these  urbanized cen te r s  are s t r e t c h e s  of r u r a l  and 
undeveloped watersheds. The r i v e r  is charac te r ized  by t h e  following 
repea t ing  sequence: a sewage treatment p l a n t  e f f l u e n t  discharging i n t o  t h e  
headwaters of an impoundment. The impoundments are h ighly  eutrophic  w i t h  
l a rge  amounts of a q u a t i c  growth, e s p e c i a l l y  a l g a l  blooms during c e r t a i n  
per iods of t h e  s u m e r .  The river i s  thir ty-one m i l e s  long and has a drainage 
area of 1 7 5  square  m i l e s .  

The Sudbury River Basin 

The Sudbury River a l s o  has  i t s  beginning i n  t h e  Town of Westborough, 
flowing from Cedar Swamp Pond eastward t o  Framingham, then no r th  through t h e  
towns of Sudbury, Wayland, Lincoln,  and i n t o  t h e  Town of Concord. The 
Sudbury River i s  charac te r ized  by t h r e e  d i s t i n c t  phys ica l  s ec t ions .  
of Framingham, t h e  river is a narrow, r a p i d l y  flowing stream dot ted  with a 
few s m a l l  impoundments. 
t h e  f i r s t  i s  p a r t  of t h e  Metropolitan D i s t r i c t  Commission water  supply,  and 
t h e  second is created by t h e  Colonna Dam i n  Saxonville.  
unique sec t ion  of t h e  r i v e r  is t h a t  which flows through t h e  na t iona l  w i l d l i f e  
refuge meadowlands i n  t h e  towns of Sudbury, Wayland, Lincoln,  and Concord. 
Through t h i s  la t ter  area ( r i v e r  d i s t ance  of 12  miles) ,  t h e  r i v e r ' s  e leva t ion  
changes only one foo t  and t h e  r i v e r  is ak in  t o  an elongated lake.  
Sudbury River i s  4 1  m i l e s  long with a dra inage  a r e a  of 169  square m i l e s ,  29 
of which d r a i n  t o  t h e  MDC r e se rvo i r s .  

The Hop Brook sub-basin i s  i n  the  Sudbury basin.  This  major t r i b u t a r y  t o  
t h e  Sudbury River is a highly eutrophic  system of stream and impoundments. 

Upstream 

I n  Framingham, t h e  r i v e r  has  two l a r g e  impoundments: 

The t h i r d  and 

The 

The Concord RiGer Basin 

The confluence of the Assabet and Sudbury Rivers  i n  t h e  town of Concord 
marks t h e  beginning of t h e  Concord River. 
from Concord through t h e  towns of C a r l i s l e ,  Bedford, B i l l e r i c a ,  and t h e  
c i t y  of Lowell where i t  flows i n t o  t h e  Merrimack River. The Concord River 
r e t a i n s  the slow-moving c h a r a c t e r i s t i c  ofHthe Sudbury River.  The por t ions  
of t h e  Concord River i n  B i l l e r i c a  and Lowell a r e  sub jec t  t o  t h e  impacts of 
urban l i f e .  

The Concord River flows nor th  

The Concord River i s  15.8 m i l e s  long and d r a i n s  27 square miles .  
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I n  t o t a l ,  the SUASCO bas in  d r a i n s  318 square miles  and c o n s i s t s  of 88.1 
miles  of major r i v e r s .  
wastewater d i scharges ,  form the  drainage network. These small  streams have 
not  been included i n  pas t  water qua l i t y  surveys.  
t h e i r  c l a s s i f i c a t i o n  a s  given i n  t h e  1978 Water Qual i ty  Standards9 f o r  
Massachusetts. 

Numerous small s t reams,  not  sub jec t  t o  point  

They a r e  assumed t o  meet 

, 
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FIGURE 2 
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EXISTING WATER QUALITY 

WATER QUALITY SURVEYS AND ANALYSIS 

The Sudbury, Assabet, and Concord (SUASCO) r i v e r s  and some of t h e i r  t r ibu-  
t a r i e s  were last sampled by t h e  Massachusetts Divis ion of Water Po l lu t ion  
Control  (MDWPC) during t h e  summer of 1979. Two pub l i ca t ions  conta in  t h e  
r e s u l t s  of t h e  surveys: 
Data1, and The Assabet River - 1979 Water Qual i ty  Data.2 

Previous surveys w e r e  conducted i n  the  SUASCO Basin during 1969, 1973, and 
1974 by t h e  MDWPC. 
c a t ions  l i s t e d  i n  the bibl iography as number 3 ,  4 ,  and 5 ,  respec t ive ly .  

Narra t ive  analyses  of t h e  1973 Sudbury and Concord d a t a 6  and of the  1974 
Assabet data7 were published i n  1975 by t h e  MDWPC. 
have been produced from t h e  1979 data .  

A consol idated assessment of SUASCO water q u a l i t y  can be  found i n  t h e  1979 
305(b) repor t8  published by the  MIJWPC as requi red  by PL92-500 and PL95-217 
(Section 305(b)). 
r a t e d  i n  t h e  1979 305(b) repor t .  Appendix A of t h i s  r e p o r t  conta ins  t h e  
sec t ion  of t h e  1979 305(b) r epor t  pe r t a in ing  t o  t h e  SUASCO Basin. 

WATER QUALITY STANDARDS AND VIOLATIONS 

Water q u a l i t y  standards' f o r  t h e  Commonwealth of Massachusetts were l a s t  
promulgated i n  1978 and a r e  cu r ren t ly  under review. 
r e p o r t  conta ins  excerp ts  from t h e  1978 Massachusetts Water Qual i ty  Standards. 
The SUASCO c l a s s i f i c a t i o n  designat ions are presented i n  Table 1. 
shows the  SUASCO c l a s s i f i c a t i o n s .  

The 305(b) r epor t  (p .8)  s t a t e s  t h a t  of t h e  88.1 m i l e s  of r i v e r  surveyed i n  
the  SUASCO bas in  (Sudbury, Assabet, and Concord r i v e r s ,  and Hop Brook) 
26.2 m i l e s  p resent ly  meet o r  exceed t h e  Class B s tandards .  
river segments f a i l  t o  meet Class  B s tandards  because one o r  more water 
q u a l i t y  s tandards a r e  v io l a t ed .  Based on t h e  1978 water q u a l i t y  s tandards 
and the  1979 survey d a t a ,  Table 2 shows these  segments which a r e  i n  v io la -  
t i o n  of Class  B s tandards  and t h e  s p e c i f i c  s tandards  v io l a t ed .  

WATER QUALITY INDEX 

The Technical Serv ices  Branch of t h e  MIJWC has  adopted a modified vers ion  
of t h e  Nat ional  S a n i t a t i o n  Foundation's water  q u a l i t y  index.lO,ll 
index gives  an o v e r a l l  assessment of water  q u a l i t y  a t  se l ec t ed  s t a t i o n s  
based on r a t i n g  curves f o r  s e l ec t ed  water  q u a l i t y  parameters. 
of t h e  index f o r  independent surveys can he lp  t o  d i s t i n g u i s h  t rends i n  
o v e r a l l  water qua l i t y .  However, t h e  index r e s u l t s  must be  in t e rp re t ed  i n  
l i g h t  of c e r t a i n  inf luenc ing  condi t ions:  , t i m e  of year ,  stream flow, ante- 
cedent condi t ions,  etc. 
i s  presented in Appendix D along with a key t o  r e l a t i v e  va lues .  

The Concord and Sudbury Rivers  - 1979 Water Q u a l i t y  

Results from these  surveys can be found i n  MDWPC publi-  

No s i m i l a r  analyses  

Survey r e s u l t s  from t h e  1979 SUASCO surveys are incorpo- 

Appendix B of th is  

Figure 3 

The remaining 

The 

The r e s u l t s  

. 
The water q u a l i t y  index f o r  t h e  SUASCO 1979 Survey 
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TABLE 1 

SUASCO RIVER BASlN CLASSIFICATION 

BOUNDARY MILE POINTS CLASSIFICATION DESIGNATED USES OTHER RESTRICTIONS 

Sudbury River 
Source t o  o u t l e t  of Saxonvi l le  Pond 

Outlet  Saxonvi l le  Pond t o  Wash 
Brook confluence 

Wash Brook confluence t o  Assabet 
River confluence 

Hop Brook 
Source t o  Sudbury River confluence 

Concord River 
Confluence of Assabet and Sud,bury 
Rivers t o  Merrimack River 

Assabet River 
Source t o  Westborough WWTP 

Westborough WWTP t o  o u t l e t  t o  . 
Boons Pond 

Out l e t  of Boons Pond t o  confluence 
wi th  Sudbury River 

White Pond to i t s  o u t l e t  i n  Stow and 
those  t r i b u t a r i e s  t h e r e t o  

Gates Pond t o  the i n t a k e  i n  Ber l in  
and those  t r i b u t a r i e s  t he re to  

13.4-16.4 
I 

16.4-11 .O 

11.0-0.0 

9.7-0.0 

15.2-0.0 

31.8-30.4 

30.4-12.4 

12.4-0.0 

-- 

-- 

B 

B 

B 

B 

B 

B 

B 

B 

A 

A 

Cold Water Fishery (Sn)* Regulation 4.3** 
Recreation (P&S)*** 
Aquatic L i f e  
Recreation (P&S) 

Aquatic L i f e  
Recreation (P&S) 

Regulation 4.3 

Warm Water Fishery 
Recreation (P&S) 

Warm Water Fishery 
Recreation (P&S) 

Aquatic L i f e  
Recreation (P&S) 

Aquatic L i f e  
Recreation (P&S) 

W a r m  Water Fishery 
Recreation (P&S) 

Regulation 4 . 3  

Public Water Supply MGL, Ch. Ill**** 

Public Water Supply MGL, Ch. 111 



TABLE 1 (CONTINUED) 

BOUNDARY MILE POINTS CLASSIFICATION DESIGNATED USES OTHER RESTRICTIONS 

Fesgate Brook from its source to _- A Public Water Supply MGL, Ch. 111 
Gates Pond, Berlin 

Milham Brook Reservoir to its outlet I -- 
in Marlborough and those tributaries 
thereto 

Williams Lake to its outlet in Marl- -- 
borough and those tributaries thereto 

Cold Harbor Brook Reservoir in -- 
Shrewsbury and those tributaries 
thereto 

k Sandra Pond to its outlet in Westborough -- 
and those tributaries thereto 

\ Sudbury Reservoir in Westborough, 
Marlborough, Southborough, Framingham 
and those tributaries thereto 

-- 

Magog Pond to its outlet in Acton _- 
and tributaries thereto 

Other 
Surface waters of the Sudbury, Assabet and -- 
Concord River Drainage areas unless 
otherwise denoted above 

MGL, Ch. 111 A Public Water Supply 

A Public Water Supply MGL, Ch. 111 

A Public Water Supply MGL, Ch. 111 

A Public Water Supply MGL, Ch. 111 

A Public Water Supply MGL, Ch. 111 

A Public Water Supply MGL, Ch. 111 

-_ B Regulation 4 . 3  

*Sn = seasonal 
**See antidegradation provisions (Sec. 4 )  of 1978 Massachusetts Water Quality Standards, Appendix B. 
***P&S = Primary and Secondary contact recreation - see p. 2 of 1978 Massachusetts Water Quality Standards, Appendix B 
****Massachusetts General Laws, Ch. 111 



FIGURE 3 
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TABLE 2 

WATER QUALITY STANDARDS SEGMENT VIOLATIONS 

(Based on 1979 MDWPC Surveys (1,Z)) 

ASSABET RIVER 

Segment 

O u t l e t  f l o w  augmentation pond to 
Westborough W P  

Westborough WWTP t o  Shrewsbury WWTP 

Shrewsbury WTCP t o  Rt.20 dam, Northborough 

Rt.20 dam, Northborough to Marlborough 
West WWTP 

Marlborough West WWTP t o  Hudson WWTP 

Hudson WWTP t o  Boons Pond o u t l e t  

Boons Pond o u t l e t  t o  Maynard WWTP 

Maynard WWTP to Concord M C I  WWTP 

Concord MCI  WWTP t o  Sudbury R ive r  - 

V i o l a t i o n s *  

DO, FEC, P 

DO, FEC, P ,  NH3 

DO, FEC, P, NH3 

DO, FEC, P, NH3 

DO, FEC, P 

DO, FEC, P 

FEC, P 

DO, FEC, P 

DO, FEC, P 

XDO = Dissolved  Oxygen 
FEC = Feca l  Coliform 
P = T o t a l  Phosphorus (>0.5 mg/l) 
NH3 = Anunonia (>1.0 mg/l )  
PH = pH 
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TABLE 2 (CONTINUED) 

SUDBURY AND CONCORD RIVERS 

Segment 

1 Headwaters Sudbury R i v e r ,  Westborough, t o  
S a x o n v i l l e  Pond o u t l e t ,  Framingham 

3 Wash Brook conf luence  t o  Assabet River  
conf luence ,  Concord 

6 Concord R ive r  from B i l l e r i c a  WWTP t o  
Merrimack River 

V i o l a t i o n s  

2 S a x o n v i l l e  Pond o u t l e t  t o  Wash Brook confluence,  FEC 
Wayland 

DO, FEC 

4 Hop Brook DO, PH, P 

5 Concord R ive r  from conf luence  of Sudbury and FEC 
Assabet  Rivers t o  B i l l e r i c a  WWTP 

FEC 

17 



WASTEWATER DISCHARGES 

Municipal and i n d u s t r i a l  wastewater d i scharges  c o n s t i t u t e  t h e  main source 
of po l lu t an t s  i n t o  t h e  SUASCO's rivers and streams. 
discharges a r e  t h e  source of most of t h e  organic  loading. 
discharges con t r ibu te  both organic  loadings and heavy meta ls .  
l ists  the  s i g n i f i c a n t  point  discharges i n  t h e  SUASCO basin.  

Each of these  discharges is covered by a Nat iona l  P o l l u t a n t  Discharge 
Elimination System (NPDES) permit which is i ssued  j o i n t l y  by t h e  Common- 
weal th  of Massachusetts and t h e  United S t a t e s  Environmental P ro tec t ion  
Agency (USEPA), as mandated by Sect ions 101b, 4 0 2 ,  and 404 of t h e  Clean 
Water Act of 1977 (PL95-217). 
allowable concent ra t ions  of s p e c i f i c  c o n s t i t u e n t s  allowed t o  be discharged. 

These loadings have been developed based on t h e  e f f e c t  they w i l l  have on 
water q u a l i t y  (see: Model and Wasteload Al loca t ions  Sect ion) .  Also con- 
ta ined  i n  the  permits a r e  implementation schedules  f o r  t h e  planning and 
cons t ruc t ion  of f a c i l i t i e s  necessary t o  obta in  t h e  level of water q u a l i t y  
spec i f i ed  f o r  a rece iv ing  stream i n  t h e  Massachusetts Water Q u a l i t y  Stan- 
dards .9 

The o r i g i n a l  round of NPDES permits were issued i n  1973-75. Many of t h e  
implementation schedules contained i n  them have not  been met due t o  adminis- 
t r a t i v e  changes i n  the planning process requirements and t o  extended nego- 
t i a t i o n s  by a l l  the  p a r t i e s  involved i n  t h e  f a c i l i t y  planning process.  Most 
of t h e  o r i g i n a l  permits  have a l s o  expired although d ischargers  have been 
allowed t o  continue their  discharges a t  f i r s t - round l e v e l s  if they have 
f i l e d  f o r  a new permit. The new permits w i l l  o f t e n  r e f l e c t  an implementa- 
t i o n  schedule f o r  f a c i l i t y  cons t ruc t ion  which i s  based on t h e  l a t e s t  MDWPC 
waste  load a l loca t ion .  
upgradings of present  ones w i l l  not  b e  complete u n t i l  the  mid 1980's. 

T h e  new permits  w i l l  a l s o  inc lude  requirements € o r  t h e  development and 
implementation of an i n d u s t r i a l  pre-treatment program f o r  i n d u s t r i a l  d i s -  
chargers  t o  t h e  municipal co l l ec t ion  system. The i n s t i t u t i o n  of pre- 
t reatment  programs w i l l  provide municipal opera tors  b e t t e r  c o n t r o l  over 
t h e  operat ions of t h e i r  WTPs and t h e  q u a l i t y  and consis tency of t h e  e f f luen t .  

Table 4 presen t s  cu r ren t  permit condi t ions  f o r  t h e  e i g h t  municipal SUASCO 
discharges.  Addit ional  information on implementation schedules i s  included, 
where necessary,  i n  t h e  r e spec t ive  d iscuss ions  of t h e  ind iv idua l  discharges 
which fol lows below and i n  t h e  Abatement Programs s e c t i o n  of t h i s  repor t .  
F igure  4 l o c a t e s  t h e  discharges l i s t e d  i n  Table 3. 

Presented below a r e  s h o r t  desc r ip t ions  of t h e  e i g h t  major municipal WWTPS. 

Westborough WTP - Located on t h e  headwaters of t h e  Assabet River,  th i s  
secondary extended a e r a t i o n  p l an t  with i n t e r m i t t e n t s a n d  f i l t r a t i o n  is being 
upgraded t o  an advanced secondary p l an t  t o  provide t h e  high q u a l i t y  e f f l u e n t  
needed t o  achieve Class B s tandards i n  t h e  rece iv ing  reach of t h e  Assabet River. 

Eight  major municipal 
Other smaller 

Table 3 

The permit condi t ions  spec i fy  p l an t  flows and 

In  most cases ,  cons t ruc t ion  of new f a c i l i t i e s  or  
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I n f l m / i n f i l t r a t i o n  problems i n  Westborough have r e s u l t e d  i n  ope ra t iona l  
d i f f i c u l t i e s  a t  t h e  present  p lan t .  
i n  e f f e c t  i n  Westborough t h e  pas t  few yea r s  whereby any new t i e - in s  must 
a l l e v i a t e  an amount of 1/1 equal t o  t w i c e  the a n t i c i p a t e d  flow of the 
t ie- in .  

Thick s o l i d s  depos i t ion ,  with consequent h igh  d isso lved  oxygen demand, 
occurs below the present  o u t f a l l  f o r  up t o  one-half m i l e .  
c a p a b i l i t i e s  a t  t h e  W P  are repor ted ly  overburdened during t h e  win ter  
months. 12 

The implementation schedule set f o r t h  i n  t h e  cu r ren t  NF'DES permit 
( app l i ca t ion  d a t e  October 28, 1976) f o r  t h e  design and upgrading of t h e  
Westborough WWTP has n o t  been t o t a l l y  m e t .  However, t h e  implementation 
process  is cont inuing w i t h  a completed cons t ruc t ion  d a t e  es t imated f o r  
1985-86. 
process.  Composting has  been proposed t o  handle t h e  sludge. 

Westborough and Shrewsbury have entered i n t o  an inter-governmental agreement 
whereby a major por t ion  of Shrewsbury's w a s t e w a t e r  (Shrewsbury i s  a l s o  
serv iced  by sub-surface d i sposa l  and by the Upper Blackstone Water Pollu- 
t i o n  Abatement Distr ic t )  w i l l  b e  t r e a t e d  a t  the upgraded Westborough WWTP. 
Consideration is being given t o  a r e g i o n a l i z a t i o n  plan wi th  Hopkinton, a l so .  

Shrewsbury W P  - The discharge t o  t h e  Assabet River from t h i s  t r i c k l i n g  
f i l t e r  f a c i l i t y  occurs about one-half m i l e  downstream of t h e  Westborough 
WWTP discharge.  
repor ted  a s  problems a t  t h i s  plant.12 
poor and results i n  extreme dissolved oxygen dep le t ion ,  high col i form counts,  
and s o l i d s  depos i t ion  below t h e  discharge.  

Regional izat ion with Westborough i s  proposed ( see  Westborough above). The 
s u b s t i t u t i o n  of one high q u a l i t y  d ischarge  a t  Westborough f o r  t h e  two cur ren t  
discharges (Westborough and Shrewsbury WWTPs) w i l l  r e s u l t  i n  a t ta inment  of 
Class B s tandards  below t h e  discharge.  

Marlborough Westerly WWTP - This a c t i v a t e d  s ludge WWTP has  been t roubled with 
b i o l o g i c a l  upsecs  due t o  i n d u s t r i a l  d i scharges  of metals  and organic  shock 
loadings.12 
advanced secondary t reatment  i n  order  t o  produce a s u i t a b l e  e f f l u e n t  f o r  
d i scharge  t o  t h e  Assabet River. 

F a c i l i t i e s  planning for the Town of Marlborough w i l l  address  needs a t  the 
Westerly W P  including i n d u s t r i a l  pre-dreatment and s ludge management, 
i n f i l t r a t i o n / i n f l o w  throughout t h e  town, and the  impact of Northborough's 
w a s t e w a t e r  on t h e  Westerly WWTP. 

Hudson WWTP - This t r i c k l i n g  f i l t e r  WWTP has  c o n s i s t e n t l y  discharged a 
secondary e f f l u e n t  t o  the Assabet River. 
by the MDWC i n  1975 and 1981 indica ted  thet  an e f f l u e n t  b e t t e r  than  
secondary is requi red  a t  t h e  Hudson WWTP i n  order  t o  meet water q u a l i t y  
s tandards i n  the Assabet River. Consequently, t h e  renewed NPDES permit 
of 1976 included an implementation schedule designed t o  achieve by July 1, 
1982, t h e  level of e f f l u e n t  q u a l i t y  designated by the  MDWF'C. While t h e  
Ju ly  1, 1982 t a r g e t  completion d a t e  w i l l  no t  be m e t ,  f a c i l i t i e s  planning 
is on-going and cons t ruc t ion  should be completed by t h e  mid 1980's. 

A sewer hook-up moratorium has been 

Sludge handling 

The f a c i l i t i e s  plan proposes a bio-oxidation d i t c h  as t h e  p r i n c i p a l  

I n f i l t r a t i o n / i n f l o w  and inadequate s t a f f i n g  have been 
The e f f l u e n t  q u a l i t y  i s  cons i s t en t ly  

The 1981 MDWPC waste load a l l o c a t i o n  s p e c i f i e s  a degree of 

However, water q u a l i t y  modeling 
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Maynard W P  - This  ac t iva t ed  s ludge WWTP has been bese t  wi th  ope ra t iona l  
and design d i f f i c u l t i e s .  Permitted e f f l u e n t  l i m i t s  have been exceeded 
f requent ly  due t o  these  problems. 
f a i l u r e  of i nc ine ra to r s .  1 2  

The p l an t  discharges t o  an impoundment on t h e  Assabet River. 
charge has r e su l t ed  in t h e  accumulation of s o l i d s  causing high dissolved 
oxygen demand and odor condi t ions i n  t h e  impoundment. Coliform b a c t e r i a  
counts o f t en  have been high,  due t o  the d i f f i c u l t y  of e f f e c t i n g  chlor ina-  
t i o n  on e f f l u e n t  w i th  high suspended so l id s .  

F a c i l i t y  planning is on-going t o  c o r r e c t  the ope ra t iona l  and des ign  problems, 
inc luding  s ludge d isposa l .  Extension of t h e  o u t f a l l  t o  t h e  main channel 
of t h e  impoundment should be completed during t h e  f a l l  of 1982. A s  p a r t  
of t h e  o u t f a l l  extension p ro jec t ,  t h e  impoundment w i l l  be dredged of accumu- 
l a t e d  depos i t s . l3  
e f f l u e n t  should alleviate the  dissolved oxygen and odor problems i n  t h e  
impoundment. 

Concord W P  - This  WWTP i s  an old f a c i l i t y  which u t i l i z e s  Imhoff tanks,  
sand f i l t e r s ,  and ch lo r ina t ion  f o r  t reatment .  U n t i l  December 1979, t h e  
o u t f a l l  discharged t o  the Great Meadows Nat iona l  Wi ld l i f e  Refuge which 
borders  t h e  Concord River. A s  a r e s u l t  of a determinat ion by t h e  U.S. 
F i sh  and Wi ld l i f e  Serv ice  t h a t  the  d ischarge  was de t r imenta l  t o  t h e  refuge,  
t h e  o u t f a l l  was re loca ted  to t h e  Concord River d i r e c t l y .  

Ongoing f a c i l i t i e s  planning f o r  Concord w i l l  provide f o r  a secondary WWTP. 
Water q u a l i t y  modeling by t h e  MDWPC i n d i c a t e s  t h a t  a secondary q u a l i t y  
e f f l u e n t  a t  Concord w i l l  not  v i o l a t e  rece iv ing  stream s tandards  i n  t h e  
Concord* River. 

B i l l e r i c a  WWTP - The Letchworth Avenue extended a e r a t i o n  WWTP is reported 
t o  have seve ra l  design de f i c i enc ie s ,  f requent  equipment breakdowns, upse ts  
due t o  i n d u s t r i a l  loadings ,  and hydraul ic  overloads .I2 
ing  d a t a  during t h e  1979 SUASCO survey i n d i c a t e d  less than secondary 
e f f l u e n t  being discharged. 
t hese  problems, - but  an upgraded WWTP w i l l  no t  be on-line u n t i l  the  mid 1980's. 

Marlborough Eas t e r ly  WWTP - This  advanced WWTP incorpora tes  n i t r i f i c a t i o n  
and phosphorus removal i n  producing a high q u a l i t y  e f f luen t .  
water f o r  t h e  WWTP i s  Hop Brook, a perennia l ,  low-flow stream, which i s  
f requent ly  impounded on i t s  way t o  jo in ing  t h e  Sudbury River i n  Wayland. 

The MDWPC14 and the  United S t a t e s  Geological Survey15 a r e  inves t iga t ing  t h e  
dynamics of the Hop Brook system i n  order  t o  provide a l t e r n a t i v e  so lu t ions  
f o r  t h e  eu t rophica t ion  problem which e x i s t s  i n  t h e  brook and i t s  impound- 
ments. 

Sludge d i sposa l  i s  inadequate  due t o  

This  d i s -  

The r e loca t ion  of t h e  o u t f a l l  together  with an improved 

Compliance monitor- 

F a c i l i t i e s  planning w i l l  provide s o l u t i o n s  t o  

The rece iv ing  
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TABLE 3 

SIGNIFICANT WASTEWATER DISCHARGES 

SUASCO RIVER BASIN 

PROJECTED TREATMENT NO. RECEIVING WATER EXISTING TREATMENT 

1 Marlborough East WWTP, Marlborough Hager Pond AdvancedIPhosphorus AdvancedIPhosphorus removal 
(Hop Brook) removal 6 i d e n t i f i c a t i o n  removal and d e n i t r i f i c a t i o n  

2 Raytheon Co., Wayland Sudbury River BPT* BPT 

3 Concord WWTP, Concord Concord River Secondary Secondary 

4 Middlesex School, Concord Spencer Brook Advanced Advanced 

5 B i l l e r i c a  House of Correct ion,  Concord River Secondary 

6 B i l l e r i c a  WWTP, B i l l e r i c a  Concord River Secondary 
7 Raytheon Co., Lowell Concord River BP T 

B i l l e r i c a  
Secondary 

Secondary 

BPT 

8 Westborough WWTP, Westborough Assabet River Secondary (with sand Advanced Secondary 
h, f i l t e r s )  . -  
w 

9 Shrewsbury WWTP, Northborough Assabet River Secondary Discontinued ( r eg iona l i zed  
wi th  Westborough) 

10 Marlborough West WWTP, Marlborough Assabet River Secondary Advanced Secondary 
1 1  Hudson WWTP, Hudson 

12 D i g i t a l ,  Maynard 

13 Maynard WWP, Maynard 

14 Concord M C I ,  Concord 

Assabet River Secondary 

Assabet River BPT 

Assabet River Secondary 

Assabet River Advanced 

Advanced Secondary 

BPT 

Secondary w i t h  r e loca ted  o u t f a l l  

Advanced 

* B e s t  p r a c t i c a b l e  treatment 



SUASCO RIVER BASIN 
LOCATION OF DISCHARGES 
SEE KEY ON PAGE 21 

HBP LOCATION 

Sudbury Rlvsr 

N o r t h  

0 1 2 3 4 5  

M I L E S  

FIGURE 4 
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TABLE 4 

MUNICIPAL NPDES DISCHARGE PERMITS 

EXPIRATION FLOW BOD-5 TSS OTHER 
FACILITY NPDES NO. DATE (MGD) (mg/l) (mg/l) OTHER REQUIREMENTS 

B i l l e r i c a  MA0101711 Nov. 30, 1982 1.6 30.0 30.0 __ To develop a pre t rea tment  pro- 
gram & 111 a n a l y s i s  

Concord MA0100668 June 1, 1977 1.0 30.0 30.0 -- Seasonal l i m i t s  f o r  
(d ra f t ed  new p e r m i t  pub- May 15 - Oct. 31 
l i c  no t i ce ,  not  issued)  

Hudson MA0101788 J u l y  1, 1982 2.0 30.0 30.0 -_ After  7/1/82, requi red  t o  d i s -  
charge e f f l u e n t  q u a l i t y  as given 
i n  1981 303(e) p l an  

Marlborough-East MA0100498 Dec. 1, 1979 5.5 7.0 15.0 NH =0.5 Year-round l i m i t s  
( reappl ied  & publ ic  Requested seasonal  n u t r i e n t  l i m i t s  
hear ing;  not  re i ssued)  Phos.=0.75 

Marlborough-West MA0100480 June 1, 1977 2.0 30.0 30.0 __ 

Maynard MAOlOlOOl JuIy  1, 1977 1.29 30.0 30.0 _ _  F i l e  f o r  Step 1 by 
\ (new p e r m i t  d ra f t ed  5/1/78 

W (new permit not  issued)  

but  not issued)  

Shrewsbury MA0101249 J u l y  1, 1982 1.75 50.0 30.0 -_ By 5/1/78 f o r  d i s t r i c t  w/West -  
borough; by 11/1/78 apply €o r  
cons t ruc t ion  g r a n t  

By 4/1/78, vo te  f o r  d i s t r i c t  
wi th  Shrewsbury t o  upgrade & 
expand capac i ty .  

Westborough MA0100412 J u l y  1, 1982 1.1 15.0 15.0 _- Seasonal l i m i t s  May 1 - Sept .  30. 



COMBINED SEWER AND STORMWATER DISCHARGES 

During per iods of r a i n f a l l  o r  melting snow, stream water  q u a l i t y  degrada- 
t j o n  can occur from combined sewer overflows and s tomwate r  discharges.  
Combined sewers a r e  s t r u c t u r e s  of var ious forms which t r anspor t  both 
wastewaters and overland drainage,  and which, during per iods  of high 
flows due e spec ia l ly  t o  overland runoff ,  discharge a mixture of waste- 
water and drainage t o  streams. Addi t iona l ly ,  dry weather combined d is -  
charges are poss ib l e  i n  t h e  event of f a u l t y  maintenance of con t ro l  
s t r u c t u r e s .  
c i p i t a t i o n  runoff from sources such a s  s t r e e t s ,  open a r e a s ,  and roof 
drainage. 
street l i t t e r ,  automobile exhaust depos i t s  and o i l  and grease ,  f e r t i l -  
i z e r s  and o the r  chemicals,  sand and s i l ts ,  salts ,  dry-flow sewer 

depos i t iona l  material, and anything e l s e  t h a t  t h e  storm f lushes  i n t o  
the  c o l l e c t i o n  system. Combined sewer discharges w i l l  conta in  those 
cons t i t uen t s  found i n  s tomwate r  discharges along wi th  raw sewage and, 
poss ib ly ,  i n d u s t r i a l  wastes.  

Abatement, con t ro l ,  and treatment of combined sewer and stormwater d i s -  
charges can be a complex and expensive t a sk  i n  t h e  use  of e x i s t i n g  col-  
l e c t i o n  systems. For tuna te ly ,  the  SUASCO Basin has only one combined 
sewer system and i t  has  now been s t r u c t u r a l l y  con t ro l l ed  and subjec t  t o  
treatment ( see  paragraph below). Stormwater d i scharges ,  however, a r e  
found i n  a l l  towns i n  t h e  SUASCO Basin. None of these discharges a r e  
cu r ren t ly  sub jec t  t o  any con t ro l s  o r  treatment which a r e  designed t o  
ameliorate  t h e i r  e f f e c t  on stream water q u a l i t y .  

U n t i l  r ecen t ly ,  t h e r e  ex i s t ed  i n  Lowell a number of combined sewer over- 
flows to both t h e  Concord and Merrimack rivers. S t r u c t u r a l  con t ro l s  were 
implemented i n  1980 which now rou te  t h e  combined wastewater t o  t h e  new Duck 
Is land  WWTP. Since no o ther  combined sewers a r e  found i n  t h e  SUASCO, there  
i s  no longer a combined sewer overflow problem i n  t h e  basin.  

An inventory of stormwater discharges t o  the  SUASCO Basi 
1977 f o r  the  Metropolitan Area Planning Council (MAPC)Jg Through t h i s  i n -  
ventory i t  was found  that  those SUASCO towns i n  the W C  a rea  general ly  
cleaned t h e i r  ca tch  bas ins  on a year ly  b a s i s .  The 208 agencies  f o r  the  
remaining SUASCO towns, the  Central  Massachusetts Regional Planning Com- 
mission (CMRPC) and t h e  Northern Middlesex Area Commission (NMAC), found 
through t h e i r  surveys t h a t  stormwater con t ro l s  were l i m i t e d  t o  catch 
bas in  cleaning and street sweeping. 17,18 

Stormwater discharges r e s u l t  from t h e  c o l l e c t i o n  of pre-  

Stormwater discharges w i l l  conta in  such cons t i t uen t s  a s  

w a s  undertaken i n  

The MDWPC does not  have any extensive q u a n t i t a t i v e  da t a  on stormwater d i s -  
charge cons t i t uen t s  o r  on t h e i r  e f f e c t  on t h e  s t reams i n  che SUASCO Basin. 
The inves t iga t ion  of stormwater discharges and t h e i r  e f f e c t s  is n o t  a 
p r i o r i t y  i t e m  f o r  t h e  MDWPC i n  the  SUASCO bas in .  
MDWPC is not  c u r r e n t l y  planning an a c t i v e  program t o  con t ro l  and treat 

s t r a t e g i e s  f o r  e x i s t i n g  co l l ec t ion  a reas  as ou t l ined  i n  t h e  208 plans17718919 
covering the towns i n  t h e  SUASCO Basin is recommended t o  a l l e v i a t e  degrada- 
t i o n  from these  i n t e r m i t t e n t  discharges.  This  plan a l s o  recommends t h a t  new 
development of a reas  consider  the  implementation of those  s t r u c t u r a l  and non- 
s t r u c t u r a l  s t r a t e g i e s  advocated by the  208 agencies  which w i l l  provide cos t -  
e f f e c t i v e  con t ro l  of stormwater discharge p o l l u t a n t s  t o  t h e  streams of the  
SUASCO Basin. 

Nonetheless,  while  t h e  

- stormwater through s t r u c t u r a l  means, cons idera t ion  of non-s t ruc tura l  con t ro l  

2L  



MODEL AND WASTE LOAD ALLOCATIONS 

During 1980-1981 t h e  MDWPC updated t h e  municipal wastewater treatment p l an t  
waste load a l l o c a t i o n s  f o r  t h e  SUASCO Basin. Previous load a l l o c a t i o n s  
were a r r ived  a t  using the b a s i c  Streeter-Phelps  equat ion and were incorpo- 
r a t e d  i n t o  t h e  MJNPC SUASCO 1975 Water Oual i ty  Xanagement Plan.2o 
recent  1980-1981 load a l l o c a t i o n s  were der ived,  when poss ib l e ,  from t h e  
use  of t h e  MDWPC's STREAM (see  glossary)  model, a soph i s t i ca t ed  ve r s ion  of 
Streeter-Phelps  which inc ludes  v a r i a b l e s  (benthic  oxygen demand, runoff 
inputs ,  photosynthesis ,  t r i b u t a r i e s )  not  considered by the b a s i c  S t r ee t e r -  
Phelps equation. 

Water q u a l i t y  d a t a  from the  1979 surveys of t h e  Assabet, Sudbury, and Concord 
r i v e r s  along w i t h  subsequently co l l ec t ed  hydraul ic  d a t a  w e r e  used t o  a t tempt  
t o  c a l i b r a t e  and v e r i f y  models of t h e  r e spec t ive  r i v e r s  with respec t  t o  d i s -  
solved oxygen and carbonaceous and nitrogenous biochemical oxygen demand. I f  
a ca l ib ra t ed  and v e r i f i e d  model could be  cons t ruc ted ,  then a s imulat ion model 
based on the 7-day, 10-year low flow f o r  the r e s p e c t i v e  r i v e r  would be  used 
t o  eva lua te  t reatment  a l t e r n a t i v e s  f o r  the municipal WWTP discharges.  Because 
of concern about t h e  v a l i d i t y  of modeling t h e  n u t r i e n t s  phosphorus and n i t rogen ,  
addressing n u t r i e n t  load a l l o c a t i o n s  has been postponed. However, 201 
faci l i t ies  p lans  w i l l  consider  n u t r i e n t  removal i f  f u r t h e r  i nves t iga t ions  
v e r i f y  the  need. For those cases where, because of complex hydraul ic  
behavior of t h e  r i v e r ,  t h e  model w a s  unable t o  s imula te  t h e  survey da ta ,  
secondary treatment has  been proposed. 

The municipal waste load a l l o c a t i o n s  f o r  t h e  SUASCO Basin are presented i n  
Table  5. A b r i e f  d i scuss ion  of the ind iv idua l  load a l l o c a t i o n s  and t h e  type 
of a n a l y s i s  used i n  i t s  development follows: 

Westborough-Shrewsburv 

The two towns have entered i n t o  an inter-municipal agreement whereby West- 
borough w i l l  own and opera te  t h e  WWTP and Shrewsbury w i l l  have i ts  waste- 
water  t r ea t ed  under a u se r ' s  s e rv i ces  charge arrangement. 

The s t r i n g e n t  Toad a l l o c a t i o n  r e s u l t s  from t h e  W P  being located near  the  
headwaters of t h e  Assabet River where t h e  flow from t h e  WWTP i s  genera l ly  
much g r e a t e r  than t h e  flow of t h e  r i v e r  a t  t h e  poin t  of mixing. 

The STREAM 7 A  ( see  glossary)  model w a s  used t o  develop t h e  Westborough- 
Shrewsbury load a l l o c a t i o n  based on t h e  1979  Assabet River surveys by t h e  
MDWC . 
A proposal by t h e  201 f a c i l i t i e s  planning consul tan t  f o r  Hopkinton has  been 
made t o  treat wastewater from Hopkinton a t  t h e  Westborough plant .  
i s  allowed, adjustments i n  design w i l l  have t o  be made t o  accommodate the  
increased flow. 

Westborough is p resen t ly  consider ing t h e  p r i v a t e  development of a l a r g e  
i n d u s t r i a l / r e c r e a t i o n a l  park. 
years .  
properly disposed of .  
not  consider  the  park. 

The 

If t h i s  

, 

Development t i m e  has been est imated a t  ten 
The wastewater volume generated by t h e  development w i l l  have t o  be 

The present  201 f a c i l i t i e s  p lan  f o r  Westborough does 
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Marlborough West 

Designed a s  a convent ional  secondary p l a n t  (30 mg/l BOD5 i n  e f f l u e n t ) ,  flows 
cons i s t en t ly  less than design flow have allowed t h e  p l a n t  t o  maintain a 
b e t t e r  than secondary e f f luen t .  However, t h e  W P  has been subjected t o  
f requent  upse ts  because of shock loadings from a number of l o c a l  i ndus t r i e s .  
The development of a pre-treatment program f o r  i n d u s t r i e s  discharging t o  
t h i s  WWTP has  been incorporated i n t o  i t s  proposed renewed NPDES permit. 

The 1981 modeling e f f o r t  by the  MDWPC i n d i c a t e s  t h a t  a t  t h e  design flow 
of 2 MGD an advanced secondary e f f l u e n t  w i l l  be required t o  maintain stream 

I s t andards  i n  t h e  Assabet River a t  the 7-day, 10-year low flow. The on-going 
f a c i l i t i e s  planning s tudy  f o r  Marlborough w i l l  be  a b l e  t o  use t h i s  waste 
load a l l o c a t i o n  a s  a b a s i s  t o  upgrade t h e  Marlborough West W P .  
removal i s  not  being required a t  t h i s  time. 

Hudson 

The load a l l o c a t i o n  f o r  t h e  Hudson W P  w a s  developed us ing  the STREAM 78 
( see  glossary)  model. The updated a l l o c a t i o n  ca l l s  f o r  a degree of advanced 
secondary treatment w i th  post-aerat ion.  
requi red  a t  t h i s  t i m e ,  bu t  t h e  town has been n o t i f i e d  t h a t  i t  may be i n  t h e  
f u t u r e  (Appendix C) . 
Maynard 

The 1975 MDWPC SUASCO Vater Q u a l i t y  Management Plan had o r i g i n a l l y  c a l l e d  
f o r  advanced secondary treatment a t  Maynard. 
w a s  unable t o  conclusively j u s t i f y  a degree of treatment beyond secondary 
with post-aeration. The Divis ion of Waterways i s  undertaking a p ro jec t  
(es t imated completion i n  the  f a l l  of 1982) t o  r e l o c a t e  t h e  o u t f a l l  v i a  a 
d i f f u s e r  t o  t h e  m a i n  channel of t h e  Assabet River in order  t o  a l l e v i a t e  
s o l i d s  depos i t ion  problems assoc ia ted  with t h e  cu r ren t  discharge.  
t h e  WWTP discharges near  the  bank of an impoundment of t h e  Assabet River. 
Dissolved oxygen, odor,and sediment accumulation problems have developed 
over the  years .  The extension of the  o u t f a l l  from t h e  bank t o  t h e  main 
channel of t h e  impoundment, p lus  t h e  improved e f f l u e n t  from t h e  upgraded 
WTP, should a l l e v i a t e  t h e  aforementioned problems. The MDWPC has requested 
t h a t  a monitoring requirement be included i n  t h e  Maynard WWTP NPDES permit 
making t h e  town respons ib le  f o r  monitoring water q u a l i t y  below t h e  re loca ted  
o u t f a l l .  

Concord 

The 1975 MDWPC SUASCO Vater Oual i ty  llanagement Plan had o r i g i n a l l y  c a l l e d  
f o r  advanced secondary treatment a t  Concord. The r ecen t  modeling e f f o r t  
w a s  unable t o  conclusively j u s t i f y  a degree of treatment beyond secondary 
with post-aeration. F a c i l i t y  planning w i l l  be based on t h i s  requirement. 

Nut r ien t  

Nut r ien t  removal i s  not being 

The recent  modeling e f f o r t  

Current ly ,  

B i l l e r i c a  , 

The 1975 MDWPC SUASCO Water q u a l i t y  ktanagement Flan had o r i g i n a l l y  c a l l e d  
f o r  advanced secondary treatment a t  B i l l e r i c a .  
w a s  unable t o  j u s t i f y  conclusively a degree of t reatment  beyond secondary 

The r ecen t  modeling e f f o r t  
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with post-aeration. F a c i l i t y  planning w i l l  be based on t h i s  requirement. 

Marlborough E a s t  

The Marlborough East WWTP is present ly  t h e  only municipal d i scharger  i n  
t h e  SUASCO Basin with n u t r i e n t  con t ro l  w r i t t e n  i n t o  i t s  permit. 
has a good record of meeting both i t s  n u t r i e n t  l i m i t s  and its s t r i n g e n t  
BOD limit. No modeling w a s  conducted f o r  this  load a l loca t ion .  The Town 
of Marlborough has r e c e n t l y  requested seasonal  l i m i t s  f o r  BOD, NH3, and P 
f o r  t h i s  W P .  

The p l an t  

' Nutr ien t  Control 

T h e  1975 MDWPC SUASCO Management Flan proposed phosphorus and n i t rogen  
con t ro l  f o r  a l l  WWTPs i n  the  SUASCO Basin. A t  t h i s  t i m e ,  however, because 
of t h e  l ack  of a t echn ica l ly  defens ib le  n u t r i e n t  model, t h e r e  i s  no re- 
quirement f o r  n u t r i e n t  e f f l u e n t  l i m i t a t i o n s  except a t  the Marlborough 
Eas t e r ly  plant .  However, because observat ions and water  q u a l i t y  d a t a  
provide evidence of eu t rophica t ion  i n  t h e  Sudbury, Assabet, and Concord 
rivers, MDWPC has n o t i f i e d  a l l  t h e  above towns (Appendix C) t h a t  the 
p o s s i b i l i t y  of f u t u r e  n u t r i e n t  con t ro l  exists and t h a t  any f a c i l i t i e s  
planning undertaken should consider t h e  p o s s i b i l i t y  of add i t ion  of n u t r i e n t  
cont ro l .  

Seasonal E f f luen t  Limi ta t ions  

General phys ica l ,  b i o l o g i c a l ,  and hydrological  condi t ions  t h a t  e x i s t  during 
extended per iods of low in-stream temperature and reduced dura t ion  and 
i n t e n s i t y  of sun l igh t ,  i.e., through t h e  f a l l  u n t i l  t h e  sp r ing ,  a r e  very 
favorable  i n  maintaining a cons i s t en t ly  high d isso lved  oxygen concentra- 
t i o n  in-stream. 
d ischargers  t o  inc rease  t h e  BOD5 of t h e i r  d i scharges  up t o  l i m i t s  def ined 
as secondary (30  mg BODg/liter) f o r  t h e  period of October 15 through 
March 31. 

As  t h e  Westborough-Shrewsbury, Marlborough Westerly, Marlborough Eas t e r ly ,  
and Hudson WWTPs are, or will be,  requi red  t o  d ischarge  a b e t t e r  than  
secondary e f f l e e n t ,  they would a l l  be e l i g i b l e  t o  apply f o r  a seasonal  
e f f l u e n t  l imi t a t ion .  Because of the  l o w  d i l u t i o n a l  capac i ty  of t h e  Assabet 
River, i t  i s  recornended t h a t  a seasonal  survey be  conducted by the MDWPC 
t o  a s c e r t a i n  t h a t  a seasonal  discharger  does not  cause water q u a l i t y  v io la -  
t i ons .  

I n  t h e  case  of the  Marlborough Eas t e r ly  WWTP, a reques t  f o r  seasonal  l i m i t s  
f o r  phosphorus and ammonia would have t o  be  considered i n  l i g h t  of t h e  
eutrophic  condi t ion of Hop Brook and i t s  impoundments. The MDWPC has 
produced one s tudy of t h e  Hop Brook Basin14 and the  USGS is cu r ren t ly  
reviewing in-house its study15 of Hop Brook undertaken i n  cooperat ion with 
t h e  MDWPC. The conclusions from these  s t u d i e s  should be considered i n  
deciding whether t o  g r a n t  a seasonal  nutrZent  l imi t a t ion .  

Therefore,  the  MDWPC w i l l ,  i f  circumstances allow, permit 
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- Chlorinat ion and Al t e rna t ive  Dis infec tan ts  

The u s e  of ch lo r ine  f o r  d i s in fec t ion  has  come under s c r u t i n y  because of 
i ts  t o x i c i t y  t o  aquat ic  organisms and i t s  reac t ion  with compounds i n  t h e  
e f f l u e n t  forming t o x i c  o r  even very small amounts of carcinogenic  ch lo r i -  
nated compounds. The Technical Services  Branch of t h e  MDWPC has under- 
taken a d i s i n f e c t i o n  study.*I The MDWPC is c u r r e n t l y  formulat ing a tox ic  
substances monitoring s t r a t e g y  which w i l l  address  ch lo r ina t ion  e f f e c t s .  

Because Billerica uses  t h e  Concord River a s  a water  supply source,  t h e  
e f f e c t s  of ch lo r ina t ion  a s  a d i s in fec t ion  method a t  upstream WFPrps should 
be i nves t iga t ed  i f  t o x i c  o r  carcinogenic  ch lo r ina t ed  compounds are found 
i n  s i g n i f i c a n t  q u a n t i t i e s  a t  t h e  B i l l e r i c a  water supply in take .  

If l e v e l s  of ch lo r ina t ed  hydrocarbons de t r imen ta l  t o  aqua t i c  l i f e  and/or 
t o  dr inking water q u a l i t y  a r e  found, an assessment should be made of t h e  
s i g n i f i c a n t  sources .  
and adopted f o r  any s i g n i f i c a n t  sources .  

, 

Al te rna t ive  d i s in fec t ion  methods should be evaluated 
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TABLE 5 

SUASCO RIVER BASIN 

MUNICIPAL EFFLUENT LIMITATIONS* 
(Limits are in mg/l unless otherwise specified and given for monthly average) 

FLOW SUSPENDED AMMONIA EFFLUENT 
WWTP (MGD) BOD=, SOLIDS NITROGEN DISSOLVED OXYGEN 

Westborough** 7.68 10 10 1.0 6 .0  

Marlborough Westerly** 2.0 15 15 3.0 2 . 0  

Hudson** 2 . 6  15 15 3.0 6.0 

Maynard 1.45*** 30 30 -- 6.0 

Concord 1.20*** 30 30 -- 6.0 

Billerica 4.8*** 30 30 -- 6.0 

Marlborough Easterly""xx5.5 7 15 0.5 - >80% 
saturation 

*All permits include settleable solids @ 0.1 ml/l (weekly average), total 
coliform @ 1000/100 ml (monthly average), and fecal coliform (3 400/100 ml 
(monthly average) 

**These limits will be required between April 1 through October 15. From 
October 16 through March 31  a lesser degree of treatment, probably the 
equivalent of secondary, will be allowed. See Appendix C. 

***Design flow obtained from facilities plan. 

****Permit includes phosphate as phosphorus (Po4-P) at 0.75 mg/l. 

, 
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ABATEMENT PROGRAMS 

The following is a synopsis  of cur ren t  abatement p r o j e c t s  i n  the  SUASCO Basin. 
A d i scuss ion  of abatement ac t ions  t h a t  are genera l ly  app l i cab le  t o  any town 
as a prevent ive measure follows t h e  town-by-tom discuss ions .  

Acton 

Acton cu r ren t ly  has a 201 f a c i l i t i e s  plan under review. 
wastewater t reatment  scheme i n  t h e  plan is t h e  continued dependence of on-lot 
s e p t i c  systems wi th  septage treatment by means of a lagoon. 
accord with t h e  208 p lan  recommendation. 
town apply f o r  cons t ruc t ion  g ran t  funding t o  r e h a b i l i t a t e  p r i v a t e  s e p t i c  
systems under a maintenance program to  be developed by t h e  town and approved 
a t  t h e  State/EPA level. 

In 1978 t h e  town closed two dr inking supply w e l l s  (Assabet #l and #2)  because 
of i n d u s t r i a l  contamination by a ch lor ina ted  hydrocarbon. Current ly  a NPDES 
permit is under review which w i l l  al low t h e  pumping of t hese  w e l l s ,  wi th  
discharge t o  t h e  Assabet River, t o  attempt t o  f l u s h  out  t h e  contaminants. 
Continued groundwater monitoring i n  t h e  v i c i n i t y  of t h e  contaminated w e l l s  
i s  recomended. 

Ashland 

Ashland is served by t h e  Metropolitan D i s t r i c t  Commission and by subsurface 
systems. Since 1974 the town has  extended i t s  sewerage capac i ty  and has 
provided sewerage systems f o r  some of t h e  subsurface d i sposa l  problem areas. 

No p r o j e c t s  a r e  cu r ren t ly  i n  progress  although t h e  town i s  consider ing 
applying f o r  funds f o r  f u r t h e r  sewer expansion. 

The Nyanza chemical waste  dump s i t e  i n  Ashland i s  being a c t i v e l y  inves t iga t ed  
by DEQE and DHW. 
1 1 4  in te r im top p r i o r i t y  hazardous waste s i t e s .  Clean-up of t h e  s i t e  is an t i -  
c ipa ted  once methods a r e  decided upon. For more information,  s e e  t h e  Toxic 
Po l lu t an t s  s ec t ion  of t h i s  r epor t .  

Berlin 

Ber l in  i s  served e n t i r e l y  by subsurface sewage d i sposa l  systems f o r  waste 
d i sposa l  and by p r i v a t e  w e l l s  fo r  water' supply. No app l i ca t ions  f o r  g ran t s  
have been made t o  s tudy a l t e r n a t i v e  waste t reatment  methods. However, the  
CMRPC 208 plan recommends che i n i t i a t i o n  i n  1983 of a f a c i l i t i e s  plan to asses s  
municipal sewerage needs i f  s e p t i c  system r e h a b i l i t a t i o n  is i n s u f f i c i e n t  t o  
a l l e v i a t e  t h e  s e p t i c  system f a i l u r e s  t h a t  have been occurring. 

- 
The recommended 

, 
This  is i n  

The 201 p lan  recommends t h a t  t h e  

The s i t e  has  been included i n  t h e  r ecen t  USEPA list of 

The town has  no abatement p r o j e c t s  under eons idera t ion .  
ce s s  of making arrangements €or  septage d i sposa l  a t  t h e  Hudson WWTP. 

B i l l e r i c a  

B i l l e r i c a  is served by a 1.6 MGD secondary W P .  

It is i n  the pro- 

The r ecen t  MDWF'C review of 
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load a l l o c a t i o n s  i n  t h e  SUASCO Basin has recommended t h e  continuance of 
secondary treatment a t  B i l l e r i c a  with t h e  inc lus ion  of post-aeration. 
ent l i m i t s  as recommended by the MDWC can b e  found i n  the sec t ion  ,on 

Efflu- 

Wastewater Discharges.” I t  

B i l l e r i c a  i s  c u r r e n t l y  i n  the  cons t ruc t ion  grant  Step I1 app l i ca t ion  process.  
The p ro jec t  i s  concerned with t h e  WWTP upgrading, inflow and i n f i l t r a t i o n ,  
and i n t e r c e p t o r  sewers. The Step 11 app l i ca t ion  is scheduled t o  be  submitted 
t o  t h e  MDWPC and EPA during t h e  summer of 1981. 

Boxborough 

A t  p re sen t ,  Boxborough i s  adequately served by i t s  subsurface d i sposa l  
systems. No a c t i v e  abatement p ro jec t s  are on-going. 

Septage d i sposa l  i n  Boxborough is  handled through p r i v a t e  con t r ac to r s  w i t h  
t h e  town having l i t t l e  con t ro l  over d i sposa l  sites. It is recommended t h a t  
a regula ted  system of d i sposa l  be  es tab l i shed .  

C a r l i s l e  

Carlisle i s  served by ind iv idua l  on-lot  subsurface d i sposa l  systems. The 
town has  adopted a t i c k e t i n g  system by which sep tage  hau le r s ,  l i censed  by 
t h e  town, dispose of t h e i r  septage a t  t h e  Greater  Lawrence Sani ta ry  D i s t r i c t  
f a c i l i t y .  

Concord 

Concord cu r ren t ly  opera tes  a wastewater t reatment  f a c i l i t y  composed of 
Imhoff tanks with sand f i l t e r s  f o r  e f f l u e n t  pol ishing.  
p lan  i s ’ addres s ing  the upgrading t o  a secondary treatment f a c i l i t y ,  t h e  
extension of sewerage in the  town, t h e  i n f l o w / i n f i l t r a t i o n  problem, and 
septage-handling s t r a t e g i e s .  The MDNPC is requi r ing  secondary treatment 
with post-aerat ion f o r  t h e  Concord f a c i l i t y .  

In December 1979, the Concord o u t f a l l  was r e loca ted  s o  that  i t  discharged 
d i r e c t l y  t o  t h e  Concord River r a t h e r  than t o  t h e  wetlands ad jacent  t o  t h e  
r i v e r .  

No abatement p ro jec t s  are foreseen. 

A 201 f a c i l i t i e s  

- 

Framingham 

Framingham i s  served by t h e  MLIC and by subsurface d isposa l .  
of t h e  MDC Framingham Extension Sewer and t h e  Farm Pond In t e rcep to r  are 
being considered. 
review stage.  

The completion of t h e  Farm Pond P r o j e c t  w i l l  prevent t h e  occasionalman- 
ho le  surcharges which have r e s u l t e d  i n  sewage/stormwater impacting t h e  

The extensions 

The Framingham Extension Sewer Plan i s  i n  t h e  f i n a l  

Sudbury River. 22 
, 

Hopkinton 

P resen t ly ,  Hopkinton is served by ind iv idua l  on-lot subsurface d isposa l .  
A 201 f a c i l i t i e s  p l an  i s  studying alternative waste d i sposa l  schemes. 
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Regional iza t ion  with e i t h e r  Milford (Charles  River Basin) o r  Westborough- 
Shrewsbury and t h e  extension of t h e  MDC i n t o  Hopkinton a r e  being considered 
f o r  t h e  problem areas. 

Reliance on subsurface d i sposa l  i n  ou t ly ing  areas w i l l  continue.  The town 
should develop a septage  d i sposa l  program as it has no authorized d i sposa l  
sites. Septage d i sposa l  is a t  t h e  d i s c r e t i o n  of t h e  p r i v a t e  pump-out se rv ices .  

Hudson 

Hudson is served p resen t ly  by a secondary WWTP discharging t o  the  Assabet 
River. 
is needed t o  achieve C l a s s  B s tandards.  
under review. 
f o r  t h e  Town of Stow i s  included i n  t h e  f a c i l i t i e s  plan. 

1 The MDWPC has determined t h a t  advanced secondary treatment a t  Hudson 
A 201 f a c i l i t i e s  p lan  is cu r ren t ly  

Septage handling Extension of t h e  sewerage area is considered. 

Lincoln 

The town is serv iced  almost e n t i r e l y  by subsurface d i sposa l  systems. 
Arrangements are being made with t h e  Greater  Lawrence Sani ta ry  D i s t r i c t  t o  
receive the town's septage.  
w a s  no t  successfu l .  
sep tage  haulers .  

A s m a l l  package p l an t  wi th  ground d i sposa l  serves an apartment complex. 
recent Board of Health in spec t ion  showed no operat ing problems a t  the plant .  
The town has  no expec ta t ion  of sewering i n  t h e  foreseeable  fu tu re .  

L i t t l e  ton 

L i t t l e t o n  i s  serv iced  by subsurface d isposa l .  
wi th  Ayer (Nashua River Basin) t o  handle t h e  town's septage.  No a c t i v e  
p r o j e c t s  are on-going. 

Because t h e  town is loca ted  near  major t r anspor t a t ion  routes ,  populat ion 
growth may be s i g n i f i c a n t .  An assessment of t h e  need f o r  sewerage may be 
i n  order .  
MDWPC 1975 "Merrimack River Water Qual i ty  Management Plan."33 

Marlborough 

The Town of Marlborough i s  served by two W P s .  The c e n t r a l  and eas t e rn  
s e c t i o n s  a r e  served by t h e  Marlborough-Easterly WWTP, an advanced t r e a t -  
ment f a c i l i t y  providing n i t r i f i c a t i o n  (conversion of ammonia t o  n i t r a t e )  
and phosphorus removal. Unfortunately,  t h e  p l a n t ' s  e f f l u e n t  is discharged 
t o  Hop Brook, a pe renn ia l  low flow stream, which forms t h e  source f o r  a 
series of eutrophied impoundments. An unpublished long-term monitoring 
s tudy  by t h e  MDWPC14 showed l i t t l e  evidence of a r e v e r s a l  of t h e  eutrophi-  
c a t i o n  t rend.  The USGS, under a MDWPC research  and demonstration p ro jec t ,  
has  undertaken a s tudy t o  i n v e s t i g a t e  poss ib l e  so lu t ions  t o  t h e  eutrophi- 
ca t ion  problem along Hop Brook and i t s  impoundments. 15 

The western sec t ion  of Marlborough, and p a r t s  of Northborough, are served 
by t h e  secondary Marlborough-Westerly p l an t ,  

A p r i o r  arrangement with t h e  MDC i n  Framingham 
The town is planning t o  i n s t i t u t e  b e t t e r  con t ro l s  over 

A 

Arrangements a r e  being made 

Addit ional  information concerning L i t t l e t o n  may be found i n  t h e  

The town has  been n o t i f i e d  
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(Appendix C) by t h e  MDWPC t h a t  advanced secondary treatment w i l l  be  required 
i n  order  t o  meet Class B s tandards  i n  t h e  Assabet River below t h e  discharge.  

Marlborough has engaged a consul tan t  who r e c e n t l y  f i l e d  a n o t i c e  of intent  
f o r  app l i ca t ion  f o r  funds f o r  a Step 1 f a c i l i t i e s  plan.  The plan w i l l  
eva lua te  wastewater management needs a t  t h e  Westerly p l a n t ,  a s  we l l  as 
s ludge management, i n d u s t r i a l  pretreatment  and i n f i l t r a t i o n / i n f l o w  f o r  the  
whole town. 

Nutrient removal a t  t h e  Westerly p l an t  is not  being required by the  MDWPC 
a t  t h i s  time, but  provis ions f o r  i t s  incorpora t ion  i n  t h e  treatment process 
should be  addressed i n  t h e  f a c i l i t i e s  plan.  

Northborough's impact on t h e  Westerly plant  w i l l  a l s o  be  included. 

1 

Maynard 

Maynard has  had ope ra t iona l  problems with i ts  a c t i v a t e d  s ludge WWTP. 
WWTP discharges t o  an impoundment of t h e  Assabet River. 
f a c i l i t i e s  planning s tudy  is addressing these  problems. 
1980-1981 review of e f f l u e n t  l i m i t s  on t h e  SUASCO, is requ i r ing  secondary 
treatment.  
have been dropped. 
t h e  W P  discharge  t o  t h e  main channel of an Assabet River impoundment. In 
add i t ion ,  the i m  oundment w i l l  be  dredged wi th  t h e  s p o i l s  being contained 
along t h e  banks.? Construct ion w i l l  begin as soon as t h e  necessary permits  
a r e  obtained. 

The 
An on-going 201 
The MDWPC, i n  i t s  

Earlier requirements f o r  advanced treatment and n u t r i e n t  removal 
The Divis ion of Waterways is funding a p ro jec t  t o  move 

Natick 

Heavily populated a r e a s  of Natick are served by t h e  MDC. Outlying a r e a s  
r e l y  on, subsurface sewage d isposa l .  A consul tan t  has r ecen t ly  completed 
the f i n a l  d r a f t  201 f a c i l i t i e s  p lan  addressing sewerage needs i n  the town. 
The plan recommends both extension of i n t e r c e p t o r s  and t h e  continued r e l i a n c e  
on sub-surface d i sposa l  where f e a s i b l e .  
watershed is i n  t h e  Charles River Basin. Addit ional  information concerning 
Nat ick w i l l  be found i n  t h e  1975 MDWF'C "Charles River Water Qual i ty  Management 
Report."23 

Northborough 

The Town of Northborough i s  served by ind iv idua l  on-lot subsurface d i sposa l  
and by t h e  Marlborough-Westerly W P .  An i n t e r c e p t o r  extension p r o j e c t  was 
r e c e n t l y  completed. 
p ro j ec t  i n  Northborough. 

Shrewsbury 

Shrewsbury i s  served by both t h e  Upper Blackstone Water Po l lu t ion  Abatement 
District  (UBWPAD) and t h e  Shrewsbury WWTP. The UBWPAD discharges t o  t h e  
Blackstone River. The Shrewsbury WWTP d ischarges  a low q u a l i t y  e f f l u e n t  t o  
t h e  Assabet River approximately one-half 6 i le  below the Westborough WWTP 
discharge.  
below standards during t h e  summer months. 

Shrewsbury has  entered i n t o  an intergovernmental  agreement with Westborough 

A s i g n i f i c a n t  p a r t  of t h e  Natick 

The cons t ruc t ion  of l a t e r a l  sewers i s  t h e  only on-going 

Water q u a l i t y  condi t ions below t h e  Shrewsbury discharge a r e  
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to j o i n t l y  f inance  t h e  upgrading of t h e  Westborough WWTP t o  an advanced 
secondary p l a n t ,  and t o  send i t s  wastewater, less t h e  po r t ion  t r e a t e d  a t  
UBWPAD, to t h e  upgraded plant .  The 201 f a c i l i t i e s  plan f o r  t h e  Westborough- 
Shrewsbury W P  is under review, 
by t h e  mid 1980's.  

Construct ion i s  e s t i m a t e d  t o  be  completed 

Southborough 

Southborough is served exc lus ive ly  by on-lot subsurface d isposa l .  The 201 
f a c i l i t i e s  plan f o r  t h e  Framingham Extension Sewer  addresses  s e p t i c  system 
f a i l u r e  i n  Southborough and allows f o r  t h e  inc lus ion  of wastewater from 
Southborough i f  a dec i s ion  t o  sewer t h e  town is made. An assessment of 
sewerage needs is recommended f o r  Southborough i n  l i g h t  of pro jec ted  
populat ion growth and development pressures  along Route 9. 

stow 

Stow r e l i e s  e n t i r e l y  on subsurface d isposa l .  An agreement with Hudson 
provides f o r  septage d isposa l .  The 1974 MDWPC water  q u a l i t y  management 
p lan  pro jec ted  no need f o r  a sewerage system because of moderate growth 
p ro jec t ions  and adequate zoning protect ion.  
accurate .  

' 

- 

This p ro jec t ion  s t i l l  appears 

Sudbury 

Plans and s p e c i f i c a t i o n s  f o r  reg iona l  sep tage  treatment w i t h  Wayland are 
c u r r e n t l y  under review. Construction should begin by t h e  f a l l  of 1981. A s  
Sudbury c u r r e n t l y  r e l i e s  e n t i r e l y  on subsurface d i sposa l ,  t h e  sep tage  d isposa l  
s i t e  should provide adequate treatment f o r  domestic wastes. 

I n  t h e  event a sewerage needs study shows t h e  n e c e s s i t y  f o r  a sewerage system 
f o r  e i t h e r  Sudbury and/or Wayland, no d ischarge  t o  t h e  Sudbury River is 
recommended because of e x i s t i n g  d isso lved  oxygen problems caused by n a t u r a l  
condi t ions and because increased n u t r i e n t  loading would lead  t o  acce le ra t ed  
eu t rophica t ion .  

Way land 

See Sudbury. Wayland r e l i e s  e n t i r e l y  on subsur face  d isposa l .  

Westborough 

The 201 f a c i l i t i e s  p l an  f o r  t h e  Westborough-Shrewsbury W P  i s  c u r r e n t l y  
under review. The implementation of the  p l an ' s  recommendations, expected 
t o  be  completed by 1985, w i l l  r e s u l t  i n  the upgrading of the p resen t  W P  
t o  a multi-channel ox ida t ion  process  which w i l l  m e e t  t h e  e f f l u e n t  l i m i t s  
required by t h e  MDWPC t o  maintain Class B s tandards  i n  the upper Assabet 
River. 
i n f i l t r a t i o n ,  extension of sewerage areas, sep tage  management, and s ludge  
management. ,- 

- 

The Westborough f a c i l i t i e s  p l an  a l s o  addresses  such i s s u e s  as inf low/ 
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TABLE 6 
SUMMARY OF ABATEMENT PROJECTS 

SUASCO RIVER BASIN 

ESTIMATED 
COMPLETION 

COMMUNITY PROJECT CONSULTANT DATE COMMENTS 

Ac ton F a c i l i t i e s  Plan And e r  son-N i c  hol  s Jan. 1982 Addi t iona l  S tep  1 work needed: geo- 
I hydrology; s e p t i c  t ank  r e h a b i l i t a t i o n  

s tudy 
B i l l e r i c a  F a c i l i t i e s  Plan Fay,Spofford, and J u l .  1981 Step  1 underway 

Expansion of sewerage Thorndike Jan. 1990 

Upgrade WWTP Jan. 1985 
sys tem 

Concord F a c i l i t i e s  Plan Camp, Dresser,  J u l .  1981 Step  1 underway 
Expansion of sewerage & McKee Jan. 1985 

Upgrade WWTP Jan. 1985 

Farm Pond In t e rcep to r  Hayley & Ward under review Extension of sewerage 

system 

0 
Framingham Expansion of MSD* system Anderson-Nichols Jan.  1982 Minor expansion completed and p ro jec t ed  

, F a c i l i t i e s  Plan 

Hopkin ton F a c i l i t i e s  Plan 

Hudson F a c i l i t i e s  Plan 
Upgrade WWTP 

Marlborough F a c i l i t i e s  P l a n  

Upgrade WWTP West 

Maynard F a c i l i t i e s  Plan 
Upgrade WWTP 
Presco t t  Impoundment 

Weston & Sampson Dec. 1981 Town i n v e s t i g a t i n g  several alternatives 

Whitman 6 Howard under review Advanced secondary t reatment  proposed 
Jan. 1984 

Metcalf & Eddy Jan.  1983 Step  1 a p p l i c a t i o n  under review; covers 
ci tywide s ludge management; Westerly 

Jan. 1985 WWTP upgrading 

Dufresne-Henry J u l .  1981 Step  2 app l i ca t ion  under review 

Cull inan Engineering Nov. 1981 3-month p r o j e c t  t o  extend WWTP o u t f a l l  
Jan.  1985 

and dredge accumulated s ludge 

*MSD - Metropolitan Sewerage D i s t r i c t  
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TABLE 6 (CONTINUED) 

ESTIMATED 
COMPLETION 

COMMUNITY PROJECT CONSULTANT DATE COMMENTS 

Natick Framingham Extension Sewer Anderson-Nichols Jan. 1982 Minor expansion completed and projected 

Northborough Construction o f  sewerage _ _  
system I 

_ _  Completed 1981 

Shrewsbury Facilities Plan 
Upgrade WWTP 

Fay, Spofford & July 1981 Upgraded facility will be regional with 
Thorndike Jan. 1985 Westborough 

Sudbury & 
Wayland Septage Treatment Facility Roy Weston Assoc. Jun. 1982 Plans under review; construction should 

begin Sept. 1981 

Westborough Facilities Plan SEA Jan. 1981 Facilities plan under review; must 
Upgrade WWTP Jan. 1985 comply with PRM on AWT; will be regional 

with Shrewsbury and possibly Hopkinton. w 
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NON-POINT SOURCES 

The non-point source  p o l l u t a n t  category inc ludes  any of a d i v e r s e  group of 
p o l l u t a n t s  from a number of sources which inc lude  l eacha te  from l a n d f i l l s ,  
salts from road de-icing and sa l t  s to rage ,  lawn f e r t i l i z e r  and a g r i c u l t u r a l  
runoff ,  e ros ion  from cons t ruc t ion  and mining opera t ions ,  and l eacha te  from 
s e p t i c  systems and cesspools .  Quant i f ica t ion  of the impact of non-point 
sources  i s  d i f f i c u l t  because it e n t e r s  a waterbody along i t s  per imeter ,  no t  
a t  t h e  end of a pipe,  and thus  i t  i s  d i f f i c u l t  t o  measure flows and con- 
cen t r a t ions .  

'Nevertheless, non-point sources  can be  s i g n i f i c a n t  and were s ing led  o u t  by 
t h e  Clean Water A c t  (PL95-217) as an element t o  be  inves t iga t ed  by the 
formation of 208 agencies.  
are t h e  Metropol i tan Area Planning Council (MAPC) ,19  t h e  Northern Middlesex 
Area Commission (NMAC) ,la and t h e  Cent ra l  Massachusetts Regional Planning 
Commission (CMRPC).17 See Table 7 f o r  a l i s t  of SUASCO ci t ies  and towns and 
t h e i r  corresponding 208 agencies.  Figure 5 p re sen t s  t h e  coverage of t h e  208 
agencies  i n  t h e  SUASCO Basin. 
the va r ious  sources  of non-point source  p o l l u t i o n  i n  t h e i r  r e s p e c t i v e  a reas ,  
none w a s  a b l e  t o  make a q u a n t i t a t i v e  assessment of non-point sources  because 
of f i n a n c i a l  and manpower cons t r a in t s .  Nevertheless, recommendations dea l ing  
w i t h  e x i s t i n g  and p o t e n t i a l  non-point sources  were made by the t h r e e  agencies  
based on q u a l i t a t i v e  appra i sa l s .  These recommendations are mainly i n  t h e  
form of management p r a c t i c e  cont ro ls ,  improved maintenance of e x i s t i n g  
s t r u c t u r e s ,  and zoning cont ro ls .  

The W C  208 p lan  covers the major i ty  of towns i n  t h e  SUASCO Basin. 
only s i g n i f i c a n t  non-point sources  found i n  t h e  SUASCO Basin, according t o  
t h e  MAPC.. a r e  s a n i t a r y  l a n d f i l l  l eacha te ,  road s a l t  s to rage  and app l i ca t ion ,  
and leachate from f a i l i n g  s e p t i c  systems. The MAPC r e p o r t  (p.4-23, P a r t  1, 
Volume 1) recommends p r i o r i t y  monitoring of l a n d f i l l  s i tes i n  Wayland, 
Ashland, Framingham, Hopkinton, Hudson, Maynard, Stow and Natick. Addi t iona l ly ,  
the c losed  l a n d f i l l  i n  Southborough should be  monitored f o r  i t s  poss ib l e  
w a t e r  q u a l i t y  impact. 

The need f o r  manaxing road salt  i s  ind ica t ed  f o r  t h e  communities of Acton, 
L i t t l e t o n ,  Marlborough and Southborough (MAPC, pp.3-635, 3-697, 3-706, 3-724, 
P a r t  I, Volume 111) because of e x i s t i n g  and p o t e n t i a l  impacts on dr inking  
water suppl ies .  Addi t iona l ly ,  road sal t  management i s  recommended f o r  a l l  
MAPC-SUASCO communities as a preventa t ive  measure. The Department of 
Environmental Q u a l i t y  Engineering (DEQE) i s  inves t iga t ing  road s a l t  use  i n  
Massachusetts. While t h e  MDWPC has  no 
d a t a  t o  suggest  an instream impact on water  q u a l i t y  i n  t h e  SUASCO Basin from 
t h e  p r a c t i c e  of road salt  s to rage  and spreading,  concern over t h e  excessive 
in t roduc t ion  of road s a l t  t o  t h e  groundwater and t o  su r face  w a t e r  supp l i e s  
i s  warranted. The c o r r e c t  funct ioning of subsur face  sewage d i sposa l  systems 
i s  necessary t o  p r o t e c t  water q u a l i t y  and the pub l i c  hea l th .  
recommends t h e  implementation of l o c a l  contr_ols, maintenance programs, and 
homeowner educat ion i n  maintaining properly opera t ing  sub-surface d i sposa l  
systems. 
d i sposa l  of t h i s  p o t e n t i a l  h e a l t h  and water q u a l i t y  hazard. 

Two o t h e r  208 agencies ,  Northern Middlesex Area Commission (NMAC) and 
Central Massachusetts Regional Planning Commission (CMRPC), cover t h e  

The three 208 agencies  covering the SUASCO Basin 

While a l l  t h r e e  208 agencies  have inves t iga t ed  

The 

Thei r  r e p o r t  has been re leased .  

The MAPC 

Management of sep tage  is a l s o  requi red  t o  prevent  uncontrol led 
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remaining SUASCO communities. 
and their recommendations are similar to MAPC's and can be found in their 
respective reports. 1 7  918 

Point source discharges--mainly from municipal WWTPs--still are the dominant 
source of pollutants into the three major SUASCO rivers and Hop Brook at 
this time. 
maintenance of the basin's W P s ,  a better estimation of the effects of 
non-point sources can be made. Until the point sources are adequately 
controlled, however, the recommendations contained in the M A P C ,  NMAC, 
and CMRPC 208 reports should be followed as a preventative water quality 
protection measure. Once point source control is adequately instituted, 
the MDWF'C should assess the degree of water quality achieved and decide 
whether further benefits can be reasonably obtained by addressing more 
fully the non-point sources. 

Their assessments of non-point sources 

With future upgradings (mid 1980's)- and improved operation and 

, 
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TABLE 7 

COMMUNITIES AND 208 AGENCY 

SUASCO RIVER BASIN 

BASIN PLAN 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

. .. 

MUNICIPALITY 

A c  ton 

A s h l a n d  

' B e r l i n  

B i l l e r i c a  

B o x b o r o u g h  

C a r l i s l e  

C o n c o r d  

F r a m i n g h a m  

H o p k i n t o n  

H u d s o n  

Lincoln 

L i t t l e t o n  

Marlborough 

Maynard 

N a t i c k  

N o r t h b o r o u g h  

Shrewsbury 

Southborough 

s t o w  

Sudbury 

Wayland 

Westborough 

- 
SUASCO 

SUASCO' 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 

SUASCO 
, 

208 AGENCY 

MAPC 

MAPC 

CMRPC 

NMAC 

* 
* 

MAPC 

MAPC 

MAPC 

MAPC 

MAPC 

MAPC 

MAPC 

MAPC 

W C  

CMRP c 

CMRPC 

MAPC 

MAPC 

MAPC 

MAPC 

CMRPC 

* N o n - d e s i g n a t e d  m u n i c i p a l i t y  
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208 AGENCIES 

FIGURE 5 
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TOXIC POLLUTANTS 

Concern about contamination of groundwater and streams by toxic chemicals 
has necessitated the development of plans to detect and control sources 
of toxic chemicals. In addition, there is the need to assess the impact 
of toxic chemicals on the biological and physical quality of ground and 
surface waters. 

The EPA has identified 129 chemical compounds as being priority pollutants 
and has proposed water quality criteria (qualitative or quantitative estimates 
of the concentration in ambient waters which, when not exceeded, will ensure 
a water quality sufficient to protect a specified water use ) for all of 
them. The EPA is currently endeavoring to establish effluent guidelines 
for 2 1  industrial categories and for publicly-owned treatment works. The 
end product of this process will be the development and issuance by the 
Massachusetts Division of Water Pollution Control of National Pollutant 
Discharge Elimination System (NPDES) permits which will address toxic 
chemicals as well as conventional pollutants. 

Because of the multiplicity of compounds to be tested for, the develop- 
ment of techniques only recently to detect many of the compounds in trace 
quantities, and the past lack of emphasis in controlling these toxics, 
the MDWF'C has only limited data on the concentrations of these compounds 
in the waters of Massachusetts. In the SUASCO Basin, analyses for a 
number of heavy metals have been made on selected wastewater discharges. 
No wastewaters have been analyzed for specific organic chemicals which 
appear on the EPA priority toxics list. 
analyses €or certain industries and WWTPs can be found in the various 
water quality data (Part A) and wastewater discharge data (Part B) publi- 
cations of the MDWPC. No extensive in-stream data on the EPA priority 
pollutant chemicals is available from the M D W C  for SUASCO waters. 

Data on heavy metal wastewater 

The MDWPC is initiating a bioassay program to screen effluents. 
program plan has been formulated, but not fully implemented. It will 
involve sites in the SUASCO Basin. Sites will be selected on the basis 
of probable contamination (discharges and instream stations below efflu- 
ents containing industrial wastes) and in areas where no probable con- 
tamination exists in order to indicate background and conditions. A 
bioassay laboratory is being constructed under a three-year research 
and demonstration program at the University of Massachusetts, Amherst, 
to assist in this part of the toxics program. 

Because municipalities operating WWTPs will eventually be covered by the 
toxics section of a NPDES permit, it will be necessary to control the 
types of industrial wastes accepted at the municipal WWTP. Consequently, 
it is recommended that these municipalities consider the establishment of 
programs to screen industrial contributors for the designated priority 
pollutants and to require appropriate pre-treatment as necessary. 
type of inventory program will be part ofJhe overall pre-treatment pro- 
gram to be required by the USEPA/MDWPC in forthcoming NPDES permits. 

The 

This 
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The recent  formation and s t a f f i n g  of DEQE's Divis ion of Hazardous Waste 
(DHW) w i l l  provide managerial  and regula tory  c o n t r o l  over t h e  s to rage  and 
d i sposa l  of hazardous wastes including those on EPA's p r i o r i t y  po l lu t an t  
l ist.  The success  of t h i s  program, which w i l l  r e q u i r e  the  cooperation of 
l o c a l  o f f i c i a l s  and c i t i z e n s ,  w i l l  reduce o r  e l imina te  t h e  p o s s i b i l i t y  of 
t o x i c  contamination of ground and su r face  waters .  It  i s  recommended t h a t  
f u l l  cooperat ion of town o f f i c i a l s  with the  DHW be e s t ab l i shed  inasmuch a s  
the  a rea  of t ox ic  contamination r ep resen t s  a case  where a l i t t l e  prevention 
i s  a l o t  less c o s t l y  than remedial  a c t i o n  and c lean  up. 

A r ecen t  DHW r e p o r t ,  Management f o r  S i t e  Inves t iga t ions :  The Preliminary 
S i t e  A s ~ e s s m e n t , ~ ~  lists the  known hazardous waste d i sposa l  sites, both 
legal and i l l e g a l ,  i n  t h e  state. 
SUASCO Basin. I n  Acton, two town water supply w e l l s  (Assabet #1 and #Z) 
have been closed because of contamination by ch lor ina ted  hydrocarbons from 
a l o c a l  indus t ry .  Whether nearby su r face  waters, e s p e c i a l l y  t h e  Assabet 
River ,  a r e  contaminated is n o t  known. 
w i l l  permit t h e  pumping of t h e  we l l s  wi th  d ischarge  t o  t h e  Assabet River. 
The MDWPC proposes, i n  t h e  d r a f t  p e r m i t ,  t o  monitor t h e  e f f e c t s  of t h e  
discharge.  

I n  Ashland, heavy metal and organic  contamination of t h e  Sudbury River 
and nearby groundwater from sources  on the Nyanza chemical waste dump s i t e  
has been documented by t h e  MDWPC and DEQE. 
t h e  Ashland s i t e  as one of t h e  in te r im 114  top-pr ior i ty  waste dumps t o  be 
cleaned up. Mercury l e v e l s  i n  f i s h  f l e s h  have been found t o  exceed US FDA 
recommended l eve l s .  Sediments i n  t h e  upstream r e s e r v o i r s  and i n  t h e  upper 
Sudbury River have r e l a t i v e l y  high concent ra t ions  of t o x i c  heavy metals .  
More information can be  found i n  the  DEQE/DHW prel iminary s i t e  assessment 
repor t .25  
inves t iga t ed  by a consul tan t .  
water supply w i l l  r e q u i r e  a thorough and d e f i n i t i v e  inves t iga t ion .  

Two such sites a r e  designated i n  t h e  

A NPDES permit i s  under review which 

The USEPA has  r ecen t ly  named 

Al t e rna t ives  f o r  c lean  up of t h e  s i t e  a r e  cu r ren t ly  being 
Po tenc ia l  use of t h e  Sudbury River as a 
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FUTURE MONITORING PROGRAMS 

A continuing water quality monitoring effort is needed to: 

1. assess the results of abatement projects; 
2. identify water quality problems and sources of pollution; 
3.  provide data for special studies, i.e., toxics, non-point sources, 

etc., when needed; and 
4 .  provide anhistorical record of water quality. 

The monitoring program by the Commonwealth consists of the following elements: 

1. Intensive water quality surveys 

2 .  Lake monitoring 

3. Biological monitoring 

4 .  Compliance monitoring 

5. Groundwater monitoring 

6.  National Water Quality Surveillance Sampling Network 

7. Water Quality Monitoring Network 

8. Special studies 

All of these programs are essential to effective management and the safe- 
guarding of the Commonwealth's waters. 
the role each element will play in SUASCO water quality management in the 
future. 

The following is a projection of 

Intensive Water Quality Surveys 

This type of survey is conducted to assess the general water quality 
condition of a-river and to provide data for modeling and planning 
purposes. The last intensive survey in the SUASCO Basin was during the 
summer of 1979. The data from this survey were used to establish the 
latest waste load allocations for the SUASCO WWTPs. Prior to this, in- 
tensive surveys in the SUASCO were conducted by the MDWPC during 1965, 
1969, 1973, and 1974. 

No new basin-wide intensive survey should be necessary until after the 
upgradings of the SUASCO municipal WWTPs. 

Lake Monitoring 

The monitoring of the basin's lakes and ppnds involves three types of 
surveys : 

1 .  Baseline - a one-day survey which collects data on the morphology 
and basic chemical and biological parameters to give a general 
assessment of the lake's condition. 

Intensive - generally a year-long survey during which the lake 2 .  
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might be  sampled 10-15 t i m e s .  
similar t o  t h a t  f o r  t h e  base l ine  survey, bu t  a d d i t i o n a l  d a t a  is 
co l l ec t ed  on t h e  l ake ' s  drainage basin.  

This type of survey c o l l e c t s  d a t a  

3.  Diagnos t i c /Feas ib i l i t y  s tudy - t h e s e  i n t e n s i v e  surveys are funded by 
t h e  Commonwealth i n  conjunct ion w i t h  Sec t ion  314 funds of PL92-500 to 
asses s  t h e  f e a s i b i l i t y  of r e s t o r i n g  lakes  t o  a multiple-use condi t ion 
and have been conducted by t h e  DWPC during the 1979-1981 period. 

Basel ine surveys should continue i n  order  t o  provide background da ta  on t h e  
l akes  and ponds of the SUASCO Basin. 
, t o  be  published a s  i n  t h e  past .  Addi t iona l ly ,  t h e  da t a  should be entered i n t o  
t h e  MDWPCs computerized Ponds and Lakes Information System (PALIS) i n  order  t o  
e s t a b l i s h  a state-wide readi ly-referenced d a t a  base. 

I n t e n s i v e  surveys should cont inue on an as-needed b a s i s .  
b a s i s  f o r  l o c a l  management dec is ions .  
information on t h e  seasonal  changes i n  a l a k e ' s  biology and chemistry. 
of t h e  i n t e n s i v e  surveys w i l l  be continued t o  be published on a lake-by-lake 
bas i s ,  and t h e  d a t a  w i l l  be entered i n t o  PALIS. 

Three SUASCO lakes  were s tud ied  under t h e  314 Clean Lakes Program. The Town 
of B i l l e r i c a ,  t h e  USEPA, and t h e  MLWPC have a l ready  i n i t i a t e d  a r e s t o r a t i o n  
program f o r  Nutting Lake a f t e r  completing a d i a g n o s t i c / f e a s i b i l i t y  study. It 
w i l l  be monitored t o  a s s e s s  t h e  r e s u l t s  of t h e  r e s t o r a t i o n .  Boons Pond and 
For t  Pond w e r e  a l s o  s tud ied .  The r e s u l t s  of t h e s e  s t u d i e s  have been r ecen t ly  
published by the  MDwpC.26327 Limited funding of t h e  3 1 4  program f o r  f i s c a l  
1982 w i l l  probably not  be  s u f f i c i e n t  t o  fund t h e  s t a r t  of Phase I1 r e s t o r a t i o n  
work on Boons Pond o r  F o r t  Pond. Local and state government o r  p r i v a t e  groups 
w i l l  have t o  dec ide  i f  and how t h e  recommendations i n  t h e  d i a g n o s t i c / f e a s i b i l i t y  
s t u d i e s  f o r  t h e s e  two ponds should be  implemented. 

Consideration should be given by t h e  MDWC t o  formally implementing t h e  PALIS 
program f o r  pas t  and f u t u r e  lakes '  data.  The a b i l i t y  afforded by PALIS t o  
r ap id ly  search and r e p o r t  on t h e  ex tens ive  l akes  da t a  base would be a u s e f u l  
a n a l y t i c a l  t o o l ,  as w e l l  as a time-saving a i d  i n  the c o l l a t i o n  and d i s t r i b u t i o n  
of data.  Fur ther  mer i t s  of t h e  PALIS program are discussed i n  Publ ica t ion  No. 
108 of t h e  Water Resources  Research Center a t  t h e  Univers i ty  of Massachusetts/  
Amherst. 28 

Bio logica l  Monitoring 

I n  t h e  Declara t ion  of Goals and Pol icy  Sec t ion  (Sect ion 101(a)2) of PL95-217 
it i s  s t a t e d  "It i s  t h e  na t iona l  goa l  t h a t  wherever a t t a i n a b l e ,  an in t e r im  
goal  of w a t e r  q u a l i t y  which provides  f o r  t h e  p ro tec t ion  and propagation Of 
f i s h ,  s h e l l f i s h ,  and wildl i fe . . .be  achieved by J u l y  1, 1983." In order  f o r  a 
waterbody t o  provide f o r  p ro tec t ion  and propagation of the  above, t h e  support- 
ing b i o l o g i c a l  communities making up t h e  food chain must be  present  and v iab le .  
Bio logica l  monitoring of the f l o r a  and fauna is thus  necessary to determine 
whether t h e  above goa l  is being m e t .  Addi tMnal ly ,  biomonitoring supplements 
phys ica l  chemical da t a  i n  a s ses s ing  order  qua l i t y :  f o r  example, unexpected 
b i o l o g i c a l  d i v e r s i t y  might h igh l igh t  a problem (heavy metals ,  pes t i c ides ,  etc.) 
no t  uncovered by t h e  chemical parameter-limited phys ica l  da ta .  

Data from these  surveys should continue 

They can form t h e  
They a l s o  se rve  t o  provide d e t a i l e d  

Resul t s  
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Biomonitoring i n  t h e  SUASCO by t h e  MDWPC has  been l imi t ed  t o  t h e  da t a  
contained i n  a 1977 MAPC 208 report29 and t o  d a t a  published i n  t h e  base l ine ,  
i n t e n s i v e  and d i a g n o s t i c / f e a s i b i l i t y  l ake  s t u d i e s  by t h e  MDWPC. 
Eutrophicat ion Survey30 surveyed a number of SUASCO impoundments i n  1974 t o  
assess t h e i r  t roph ic  s t a t u s .  

In the p a s t ,  chemical d a t a  has been t h e  main i n d i c a t o r  of water  q u a l i t y .  
p resent  concern about hazardous and t o x i c  wastes,  however, w i l l  j u s t i f y  t h e  
use of b i o l o g i c a l  i n d i c a t o r s  t o  assess water  qua l i t y .  
f o r  the development of bioassay tests. 
t h e  e f f e c t s  of t ox ic  compounds i n  water  bodies  and can be  employed a s  a 

i d e n t i f y  s p e c i f i c  t o x i c  compounds. Addi t iona l ly ,  bioassays ( a l g a l  assays)  
can be u s e f u l  i n  determining whether con t ro l  of n u t r i e n t s  i n  e f f l u e n t  is 
requi red  t o  prevent eu t rophica t ion .  

Biomonitoring i n  t h e  SUASCO should be  considered upon t h e  completion of t h e  
contracted s tud ie s .  Eutrophic impoundments should be s tudied  with r e spec t  t o  
n u t r i e n t  loadings from municipal t reatment  p l an t s .  Bioassay t o x i c i t y  s t u d i e s  
should be conducted f o r  both genera l  background information and i n  t h e  v i c i n i t y  
of known d ischargers  of toxic-containing wastes.  A genera l  b i o l o g i c a l  assess-  
ment of t h e  SUASCO should be  undertaken t o  provide background information. 

The Nat iona l  

The 

The MDWPC has contracted 
Bioassay t e s t s  can be used t o  d e t e c t  

, s c reen ing  t o o l  t o  determine i f  soph i s t i ca t ed  chemical a n a l y s i s  i s  needed t o  

Compliance Monitoring 

Monitoring of waste d ischarges  i s  requi red  by PL95-217 t o  a s su re  compliance 
with t h e  terms of t h e  d ischarge  permits  and t o  provide loading d a t a  f o r  use 
i n  computer modeling. 
percent  of t h e  minor d ischarges  each year  has been discont inued i n  favor  of 
monitoring se l ec t ed  discharges.  Discharges t o  be monitored w i l l  be se lec ted  
a t  t h e  re'quest of a r eg iona l  MDWF'C o f f i c e ,  new treatment  p l a n t s  a f t e r  t h e  
s ta r t -up  phase, a l l  t reatment  f a c i l i t i e s  i n  a bas in  during an i n t e n s i v e  bas in  
survey, and a l l  t reatment  f a c i l i t i e s  on a spo t  check b a s i s .  

Compliance monitoring i n  t h e  SUASCO w i l l  n o t  be i n t e n s i v e  u n t i l  a f t e r  t h e  
pro jec ted  upgradings a t  t h e  va r ious  municipal p l a n t s  are completed. 
of p l a n t s  sub jec t  t o  monitoring can be found on page 2 1  of t h i s  repor t .  

Groundwater Monitoring 

The Massachusetts Department of Environmental Qual i ty  Engineering is i n  t h e  
process  of formulating a groundwater program, 
c l a s s i f y  groundwater and e s t a b l i s h  r u l e s  and r egu la t ions  to pro tec t  ground- 
waters  i n  cooperation wi th  l o c a l  governmeht. 
groundwater program i s  cu r ren t ly  under review. 

Ins tances  of groundwater contamination have a l ready  been documented i n  t h e  
SUASCO Basin and have r e s u l t e d  i n  t h e  c losure  of water supply w e l l s  i n  Acton. 
Groundwater contamination and w e l l  c lo su res  have a l s o  occurred i n  o the r  p a r t s  
of Massachusetts,  
and lengthy process ,  and because a q u i f e r s  e x i s t  without  regard t o  p o l i t i c a l  
boundaries,  i t  i s  necessary that s t a t e ,  l o c a l ,  and p r i v a t e  o f f i c i a l s  cooperate 
t o  formulate  a s t rong  and enforceable  grounwater pol icy.  

The pas t  p r a c t i c e  of monitoring every major and twenty 

A l i s t  

- 

The program w i l l ,  a t  t h e  least, 

The r o l e  of t h e  MDWPC i n  t h e  

Because the  r e h a b i l i t a t i m  of a groundwater i s  a c o s t l y  
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National  Water Qual i ty  Surve i l lance  Sampling Network (NWQSSN) 

This program w a s  s e t  up i n  Massachusetts i n  t h e  summer of 1974 t o  assess the  
impact of po l lu t ion  abatement p r o j e c t s  on s e l e c t e d  streams. 
c u r r e n t l y  under review and a dec is ion  on whether t o  cont inue i t  w i l l  be made 
by mid-1982. 

There are no NWQSSN s t a t i o n s  i n  the SUASCO Basin. 
serves as a source of dr inking water, cons idera t ion  i s  being given t o  us ing  
t h e  Sudbury as a dr inking  supply source,  and s i g n i f i c a n t  abatement p ro jec t s  
a r e  planned f o r  t h e  SUASCO, cons idera t ion  should be  given by the  MDWPC t o  

, e s t a b l i s h i n g  NWQSSN s t a t i o n s  a t  s e l ec t ed  po in t s  i f  t h e  program is continued 
p a s t  1982. 

Water Q u a l i t y  Monitoring Network 

The program is 

Because the Concord River 

This  network c o n s i s t s  of n ine  t e l eme t r i c  monitors operated j o i n t l y  by t h e  
MDWPC and t h e  United S t a t e s  Geological Survey. 
continuous records  of dissolved oxygen, temperature,  pH, and s p e c i f i c  
conductance. 
Data f o r  Massachusetts and Rhode I s l and  (formerly included d a t a  from New 
Hampshire and Vermont). 

No monitor is maintained i n  t h e  SUASCO Basin. Except i n  t h e  case of a 
long-term s p e c i a l  s tudy,  t h e  need f o r  a continuous monitor i s  not  necessary.  

The monitors provide 

The d a t a  are published annual ly  by t h e  USGS i n  Water Resources 

Spec ia l  Studies  

A s p e c i a l  s tudy usua l ly  involves  a long-term e f f o r t  t o  ob ta in  da t a  on a 
p a r t i c u l a r l y  complex s i t u a t i o n .  For i n s t ance ,  during t h e  l a t t e r  1970's, a 
phosphorus monitoring program was run t o  determine t h e  e f f e c t  of t h e  
Marlborough Eas t e r ly  e f f l u e n t  on t h e  s e r i e s  of impoundments along Hop Brook. 
Also,  s t u d i e s  on t h e  biokinet ics3 '  and on n i t r i f i c a t i ~ n ~ ~  in t h e  Assabet 
River w a s  conducted by Northeastern Univers i ty  under con t r ac t  t o  t h e  MDWC. 

Present ly ,  only one s p e c i a l  study--an i n v e s t i g a t i o n  of t h e  flow augmenta- 
t i o n  pond i n  Westborough i s  being conducted by t h e  MDWPC. It i s  an t i c ipa t ed ,  
however, t h a t  a number of such s t u d i e s  w i l l  be  undertaken upon t h e  completion 
of some of t h e  abatement p r o j e c t s ,  i . e . ,  phosphorus below Westborough- 
Shrewsbury WWTP and t h e  e f f e c t  of t h e  d i f f u s e r  planned f o r  t h e  Maynard WWTP 
discharge,  among o the r s .  

, 
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PLAN SUMMARY AND RECOMMENDATIONS 

This Water Qual i ty  Management Plan f o r  t h e  SUASCO r i v e r  bas in  updates t h e  
1975 plan. Its primary purpose is t o  present  a s t r a t e g y  f o r  ob ta in ing  t h e  
water  q u a l i t y  goa ls  e s t ab l i shed  by t h e  Clean Water Act (PL95-217), t h e  
Federal  Water P o l l u t i o n  Control Act (PL92-500), and t h e  1978 Massachusetts 
Water Q u a l i t y  Standards.  
as t h e  major veh ic l e  through which these  goa ls  can be  r ea l i zed .  
t h e  major po in t  source discharges t o  t h e  SUASCO bas in  rivers a r e  municipal 
WWTPs, t h e  p lan  focuses  pr imar i ly  on t h e s e  poin t  sources.  

Water q u a l i t y  surveys i n  1979 and subsequent water q u a l i t y  mathematical 
modeling during 1979-80 l e d  t o  t h e  establ ishment  of waste load a l l o c a t i o n s  
f o r  t h e  municipal WWTPs i n  t h e  SUASCO bas in  ( see  Water Qual i ty  Modeling and 
Waste Load Al loca t ion  sec t ion ) .  
s p e c i f i e d  i n  the w a s t e  load a l l o c a t i o n s  should provide f o r  t h e  at ta inment  
of Class  B water q u a l i t y  throughout t h e  bas in ' s  rece iv ing  waters  a s  required 
i n  t h e  1978 Massachusetts Water Qual i ty  Standards.  

Therefore,  i t  is t h e  recommendation of t h i s  p l an  t h a t  t h e  e f f l u e n t  l i m i t a t i o n s  
spec i f i ed  i n  t h i s  p lan  f o r  t h e  r e spec t ive  WWTPs be incorporated i n t o  t h e  
respective governing NPDES permits.  

The town-by-town abatement programs discussed i n  t h i s  plan ind ica t e s  t h a t  
t h e  abatement recommendations made i n  the 1975 p lan  and the re spec t ive  208 
area-wide plans are s t i l l  being implemented and a r e  behind schedule. The 
new round of NPDES permits  should incorpora te  rev ised  implementation schedules.  

The i n s t i t u t i o n  of s t r i n g e n t  basin-wide non-point source con t ro l s  should wai t  
fo r  an'assessment of such sources a f t e r  the major po in t  sources  a r e  adequately 
cont ro l led .  

Toxic waste contamination of su r face  and groundwaters has a l ready  been 
documented i n  the  SUASCO basin.  
designated a p r i o r i t y  hazardous w a s t e  s i t e  by t h e  USEPA. 
sub jec t  of an on-going i n t e n s i v e  s tudy by DEQE. 
the u s e  of surgace waters  downstream of the Nyanza si te,  t h e  necessary 
measures a s  determined by DHW/DEQE/USEPA foy securing o r  c leaning of t h e  s i t e  
must be undertaken. It i s  recommended that  t h e  MDWPC monitor t h e  e f f e c t s  
upon su r face  water q u a l i t y  and aquat ic  b i o t a  during t h e  r e so lu t ion  of t h i s  
problem. 

Monitoring of su r face  water q u a l i t y  dutiing r e s o l u t i o n  of t h e  Acton t o m  we l l  
contamination problem has a l ready  been proposed i n  t h e  d r a f t  NFDES. 
pumping of t h e  two w e l l s  with discharge t o  t h e  Assabet River i s  proposed t o  
remedy the  groundwater contamination. 
t h a t  MDWPC monitor su r face  water q u a l i t y  during t h e  pumping of t h e  wel ls .  

Both of t h e  above si tes should be considered f o r  i nc lus ion  i n  the  MDWC 
bioassay program once i t  is implemented. 

Water q u a l i t y  monitoring i n  the  SUASCO bas in  must be continued t o  a s ses s  t h e  
r e s u l t s  of abatement pro jec ts .  However, as s i g n i f i c a n t  abatement p r o j e c t s  
w i l l  not  be  completed u n t i l  the  m i d  1980's, no i n t e n s i v e  water q u a l i t y  surveys 
w i l l  be needed u n t i l  then. 

This  plan i d e n t i f i e s  source po in t  po l lu t ion  con t ro l  
Because 

Attainment o f  t h e  WWTP discharge l e v e l s  

The Nyanza waste s i t e  inAshlandhas  been 
It i s  a l s o  t h e  

With t h e  MDC inves t iga t ing  

The 

It is the recommendation of th i s  plan 
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GLOSSARY 

Ammonia-Nitrogen - Nitfogen i n  t h e  form of d isso lved  ammonia gas  (MI ) o r  3 ammonium ion  ( N H 4  1. 
c e r t a i n  f i s h  and o t h e r  aquat ic  organisms. 
b a c t e r i a  t o  n i t r i t e  and n i t r a t e  e x e r t s  a biochemical oxygen demand. 
Ammonia is a l s o  a n u t r i e n t  f o r  a lgae  and o t h e r  aqua t i c  p l an t s .  

Concentrations over one o r  two mg/l a r e  tox ic  t o  
N i t r i f i c a t i o n  of ammonia by 

Biochemical Gxyn en Demand (BOD) - The amount of oxygen requi red  by b a c t e r i a  
t o  s t a b i l i z e  organic  matter.  
chemical change is c a r r i e d  out  by b i o l o g i c a l  organisms (bac te r i a ) .  BOD 
cons i s t s  of two p a r t s ,  carbonaceous and nitrogenous.  The carbonaceous 
por t ion  occurs f i r s t ;  compounds of carbon a r e  broken down with the  carbon 
re leased  combining w i t h  oxygen t o  form carbon dioxide.  In the  nitrogenous 
por t ion ,  o rganic  compounds of n i t rogen  a r e  broken down t o  ammonia which 
i n  t u r n  i s  converted t o  hydrogen gas and, success ive ly ,  n i t r i t e  and 
n i t r a t e .  Although t h e  t o t a l  BOD of a w a s t e  may take  30 days o r  more t o  
exe r t  i t s e l f ,  the por t ion  exerted a f t e r  5 days has become t h e  s tandard 
test through r ecu r ren t  usage. 
ranges from 150 t o  300 mg/ l .  
normally have 5 day BOD'S of 2.0 mg/l o r  less. 

Biochemical r e f e r s  t o  t h e  f a c t  t h a t  a 

The 5 day BOD of un t rea ted  sewage normally 
Streams not  sub jec t  t o  po l lu t ion  w i l l  

Coliform Bac te r i a  - Found i n  abundance i n  t h e  i n t e s t i n a l  t r a c t  of warm-blooded 
animals. Although not  harmful themselves, t h e  presence of coliforms o f t en  
i n d i c a t e s  t h a t  pathogenic b a c t e r i a  a r e  a l s o  present .  
de tec ted  by r e l a t i v e l y  simple test procedures,  col i forms a r e  used t o  
i n d i c a t e  t h e  ex ten t  of b a c t e r i a l  po l lu t ion .  Tes t s  a r e  o f t en  conducted 
t o  measure t h e  t o t a l  and f e c a l  coliform. Feca l  col i form make up about 
90 percent of t h e  coliforms i n  f e c a l  mat ter .  Non-fecal coliform may 
o r i g i n a t e  i n  s o i l ,  g ra in ,  o r  decaying vegeta t ion .  Untreated sewage 
conta ins  upwards of 20,000,000 col i forms per 100 m i l l i l i t e r s .  T h e  l e g a l  
maximum €or  swiming areas  is 1000 col i form per  100 m l ,  while f o r  publ ic  
water supp l i e s  i t  i s  100 per 100 m l .  

Since they can be 

Combined Sewers - In many o lder  c i t i e s ,  one system of sewers c a r r i e s  both 
storm water and sewage, hence the  name "combined," 
numerous overflows t o  the nea res t  waterbody. These overflows a r e  
considered point  sources  of po l lu t ion .  

Such sys t ems  have 

Dissolved Oxygen (DO) - The uncombined oxygen i n  water  which i s  a v a i l a b l e  t o  
aquat ic  l i f e ;  DO i s  the re fo re  the  c r i t i c a l  parameter f o r  f i s h  propagation. 
Numerous f a c t o r s  in f luence  DO, inc luding  organic  wastes,  bottom depos i t s ,  
stream hydraul ic  c h a r a c t e r i s t i c s ,  n u t r i e n t s ,  and aquat ic  organisms. Most 
mathematical models s imulate  t h e  impact of t hese  f a c t o r s  on stream DO 
concentrat ions.  Sa tu ra t ion  DO, or t h e  equi l ibr ium concentrat ion,  i s  
pr imar i ly  a func t ion  of temperature. 
a r e  usua l ly  t h e  r e s u l t  of a l g a l  blooms and t h e r e f o r e  i n d i c a t e  an upset  
i n  t h e  ecologica l  balance. 
(minimum allowable f o r  cold watez f i s h e r i e s )  t o  s a t u r a t i o n  values.  
l a t t e r  range from 14.6 mg/l a t  0 

DO values  in excess of s a t u r a t i o n  

Optimum DO va lues  range from 6.0 mg/l 
;he 

C (32'F) t o  6.6 m g / l  a t  40' C (104 F). 

Milligrams per L i t e r  (mg/l) - The met r ic  system is used t o  express  concen- 
t r a t i o n s  i n  w a t e r  chemistry because i t  allows s impler  ca l cu la t ions  than 
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t h e  English System. 
and volume of water  a t  s tandard condi t ions (20 C ) .  A t  t hese  condi t ions,  
one milliliter of water  equals one cubic  centimeter and weighs one gram. 
One mill igram per  l i t e r  i s  the re fo re  e s s e n t i a l l y  equal  t o  one p a r t  per  
mi l l i on  by weight o r  volume. 

The b a s i s  of t h e  me t r i c  s s t e m  i s  t h e  u n i t  weight x 

Models - mathematical desc r ip t ions  which p r e d i c t  t h e  response of a stream t o  
a change i n  loadings t o  t h e  stream. Models can range from simple desk- 
top ca l cu la t ions  t o  complex computerized ones. A good model of a 
phys ica l /b io log ica l  system (e.g., a stream) i s  predica ted  on t h e  under- 
s tanding and es t imat ion  of t h e  most important phys ica l /b io logica l  
parameters which de f ine  t h e  response of t h e  system t o  a change i n  those 
parameters. The models used by t h e  MDWPC, STREAM 7A and STREAM 7B, a r e  
complex, computerized models based on t h e  Streeter-Phelps  equations 
r e l a t i n g  dissolved oxygen concentrat ion t o  BOD u t i l i z a t i o n ,  var ious o ther  
oxygen-demanding r eac t ions ,  and reoxygenation mechanisms. The model's 
equations,  i f  v e r i f i e d  by in t ens ive  stream d a t a ,  are used t o  p red ic t  
stream responses t o  o the r  condi t ions.  Therefore ,  the w a t e r  q u a l i t y  
ana lys t  can u s e  t h e  model t o  develop wasteload a l l o c a t i o n s  f o r  discharges.  

Monitoring Program - The e n t i r e  sampling program requi red  by f e d e r a l  regu- 
The program c o n s i s t s  of seven l a t i o n s  a r e  c a r r i e d  out  by t h e  s t a t e s .  

elements; i n t e n s i v e  water q u a l i t y  surveys,  b i o l o g i c a l  monitoring, auto- 
matic water  q u a l i t y  monitors,  Nat ional  Water Qual i ty  Surve i l lance  
Sampling Network, l a k e  monitoring, compliance (waste discharge)  monitor- 
ing  and groundwater monitoring. 

Non-point Source - Any source  of po l lu t ion  not  def ined above. Sources such 
as urban stormwater runoff ,  which may reach  a waterbody e i t h e r  through 
a pipe o r  d i r e c t l y ,  a r e  included i n  t h i s  category s i n c e  point  source 
con t ro l  technology (cons t ruc t ion  of sewers and treatment p l an t s )  i s  
usua l ly  not  f e a s i b l e  f o r  such sources.  

P e r m i t  Procram - The Nat iona l  Po l lu t an t  Discharge Elimination Sys tem,  whereby 
Each each discharge t o  a waterbody must apply f o r  and r ece ive  a permit. 

permit cons i s t s  of two major pa r t s :  

Ef f luent  Li i i i t a t ions :  
of quant i ty  and q u a l i t y  f o r  t h e  per iod of t h e  permit ( a  maximum of f i v e  
years) .  

Compliance Schedule: A schedule of abatement ac t ions  f o r  the  discharge 
which w i l l  lead t o  a t ta inment  of water q u a l i t y  goals .  

A t  t h e  completion of t h e  compliance schedule,  a new permit w i l l  be issued 
with new e f f l u e n t  l i m i t a t i o n s .  For example, an e x i s t i n g  treatment f a c i l i t y  
which causes v i o l a t i o n s  of w a t e r  q u a l i t y  s tandards  would be required t o  
maintain a t  least the e x i s t i n g  l e v e l  of t reatment  under t h e  e f f l u e n t  
l imi t a t ions  s e c t i o n  of t h e  permit. The compliance schedule would r equ i r e  
t h e  cons t ruc t ion  of add i t iona l  t reatment  t o  meet t h e  s tandards.  A t  t h e  
completion of t h a t  cons t ruc t ion ,  a new permit would be issued with 
e f f l u e n t  l i m i t a t i o n s  necessary t o  maintain s tandards.  

The maximum m o u n t  which may be  discharged i n  terms 

Point  Source - A continuous discharge of p o l l u t a n t s  through a pipe o r  s i m i l a r  
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conduit .  
t r e a t e d  o r  untreated.  

Pr imar i ly  included a r e  sewage and i n d u s t r i a l  wastes, whether 

- Reach - A sec t ion  of waterbody with common water  q u a l i t y  and hydraul ic  
c h a r a c t e r i s t i c s .  This  d iv i s ion  of a watercourse is made f o r  mathematical 
modeling purposes. I n  p r a c t i c a l l y  a l l  cases, a segment c o n s i s t s  of 
s eve ra l  reaches.  

Segment - A sec t ion  of a watercourse with common water  q u a l i t y  c h a r a c t e r i s t i c s  
and use c l a s s i f i c a t i o n .  Watercourses a r e  divided i n t o  segments i n  order  
t o  rank t h e  impact of ind iv idua l  waste discharges.  

STREAM 7A and STREAM 7B - STREAM 7A i s  t h e  complex computer model used by t h e  
MDWPC s i n c e  1975 t o  develop wasteload a l l o c a t i o n s .  STREAM 7B (onl ine  
December 1980) i s  an updated ve r s ion  of STREAM 7A. 
e s s e n t i a l l y  t h e  sameequations. 
s impl i f ied  over those  f o r  STREAM 7A. 
f ea tu re s .  
set of input .  

Both models use 
Input  and output  f o r  STREAM 7B a r e  

STREAM 7B a l s o  has more op t iona l  
Both models produce i d e n t i c a l  numerical  output  f o r  a given 

Tota l  Phosphorus (Tota l  P) - The sum t o t a l  of phosphorus i n  a l l  forms i n  
which i t  may be p re sen t ,  including d isso lved  and p a r t i c u l a t e ,  organic  
and inorganic ,  i n  l i v i n g  cells and, most important ly ,  i n  t h e  form of 
dissolved phosphate ion  (PO4-). Phosphate is a primary n u t r i e n t  f o r  
a lgae  and o the r  aqua t i c  p lan ts .  

7-Day 10-Year Low Flow, o r  more p rec i se ly ,  Annual Minimum 7-Day Mean Flow 
a t  the  10-Year Recurrence I n t e r v a l  - A t  a given s t a t i o n  along a r i v e r ,  
t h e  smal les t  average flow f o r  seven consecut ive days i s  found f o r  each 
year  of record (say N years ) ,  and a l l  N of t h e s e  "annual minimum 7-day 
mean flows" a r e  ranked from l e a s t  ( rank 1)  t o  g r e a t e s t  (rank N). The 
flow of rank M has recur rence  i n t e r v a l  equal  t o  the quot ien t  (N+l)/M. 
Thus, t h a t  flow having rank M equal t o  (N+1)/10 i s  t h e  annual minimum 
7-day mean flow at  t h e  10-year recurrence i n t e r v a l  f o r  t h e  r i v e r  s t a t i o n .  
For example, f o r  39 years  of record,  t h e  7-day 10-year low flow i s  t h a t  
flow having rank M equal t o  (39+1)/10 = 4 ,  e.e., i t  is t h e  fou r th  
smal les t  of t h e  39 annual minimum 7-day mean flows. - 

52 



APPENDIX A 

1979 305B REPORT EXCERPT 

21. SUASCO RIVER BASIN 

(Sudbury-Assabet-Concord) 

ASSABET RIVER 

' 
The Assabet River has  i t s  beginnings i n  t h e  Town of Westborough and flows 
no r theas t e r ly  through t h e  urban cen te r s  of Northborough, Hudson, Maynard, 
and Concord. 
quence: a sewage t reatment  p l an t  e f f l u e n t  discharging i n t o  a s l o w  flowing 
impoundment which i s  highly eu t rophic  wi th  l a r g e  amounts of aqua t i c  growth 
and a l g a l  blooms. 
175 square  m i l e s .  
and r u r a l  i n  most of t h e  out lying a reas  of t h e  basin.  

The upgrading of t h e  f ive  municipal sewage t reatment  p l a n t s  w i l l  s i g n i f i -  
can t ly  improve t h e  water q u a l i t y  of the  Assabet River. 
should be completed wi th in  t h e  next  f i v e  years .  

The river i s  charac te r ized  by t h e  fol lowing repea t ing  se- 

The r iver  i s  31 miles  long and has a drainage a rea  of 
The b a s i n  is urban along most of the Assabet ' s  course 

The improvements 

Water Q u a l i t y  Survevs 

I n  the summer of 1979,  t h e  Divis ion conducted an i n t e n s i v e  water q u a l i t y  
survey of t h e  Assabet River. The previous survey was conducted i n  1974.  
The 1979 survey da ta  i s  published i n  t h e  r e p o r t ,  Assabet River 1979 Water 
Q u a l i t y  Data. The repor t  contains  phys ica l ,  chemical, and b i o l o g i c a l  da t a  
from 26 s t a t i o n s  which were sampled during two weeks of t h e  summer. 
t h e  survey, t h e  major wastewater discharges were sampled as p a r t  of t h e  
state compliance monitoring program. The d a t a  a r e  included i n  t h e  1979 
r epor t .  

During 

- 

Segmentation 

The Assabet River i s  divided i n t o  n ine  segments according t o  wastewater 
discharge loca t ions  and s i g n i f i c a n t  changes i n  stream hydraul ics .  Table 
23.A presents  t h e  segments, t h e  assigned w a t e r  q u a l i t y  c l a s s i f i c a t i o n s  and 
present water q u a l i t y  condi t ions.  

Present  Conditions 

Segment 1* - Out le t  of t h e  f low augmentation pond t o  the Westborough WWTP 
The water q u a l i t y  of t h i s  segment is r e f l e c t e d  by t h e  water q u a l i t y  of t h e  
flow augmentation pond. The excessive a l g a l  counts a t  t h e  segment's one 
s t a t i o n  are a r e s u l t  of washout from the augmentation pond. 
oxygen l e v e l s  a r e  below Class B s tandards during per iods of low flow and 
e leva ted  temperature. 

Dissolved 

Moderate f e c a l  col i form counts have been noted. 
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Phosphorus levels are two t o  t h r e e  times t h e  proposed in-stream l i m i t  of 
0.1 mg P/1. Conditions are not  expected t o  improve unless  water q u a l i t y  
from t h e  augmentation pond improves. 

Segment 2 - Westborough WWTP t o  t h e  Shrewsbury WWTP - Low flow condi t ions 
severely l i m i t  the a s s i m i l a t i v e  capac i ty  of t h i s  segment. Dissolved oxygen, 
f e c a l  col i form b a c t e r i a ,  phosphorus and ammonia-nitrogen l e v e l s  are i n  
excess of designated stream standards.  Scheduled upgrading of the  Westborough 
w"P w i l l  g r e a t l y  a l l e v i a t e  t hese  problems, allowing the segment t o  approach 
Class  B qua l i t y ,  

'Segment 3* - Shrewsbury WWTP t o  t h e  dam a t  Route 20, Northborough - The low 
q u a l i t y  Shrewsbury d ischarge  and r e s u l t i n g  ex tens ive  ben th ic  depos i t s  
con t r ibu te  s i g n i f i c a n t l y  t o  t h e  severe  dissolved oxygen d e f i c i t  i n  t h i s  
segment. 
Planned r eg iona l i za t ion  w i t h  the  Town of Westborough w i l l  e l imina te  t h i s  
discharge and have a marked e f f e c t  on downstream water  qua l i t y .  

Segment 4" - With the r eg iona l i za t ion  of wastewater t reatment  f o r  Westborough 
and Shrewsbury through cons t ruc t ion  of an advanced secondary p l an t ,  w a t e r  
q u a l i t y  i n  t h i s  segment w i l l  be g r e a t l y  enhanced. 
runoff can then be  assessed f o r  t h i s  segment. 

High n u t r i e n t  and coliform b a c t e r i a  l e v e l s  occur i n  t h i s  segment. 

The impact of urban 

Segment 5* - Marlborough West WWTP t o  the  Hudson h"P - This  segment c o n s i s t s  
of a long s t r e t c h  of free-flowing water followed by a l a r g e  impoundment i n  

~ 

Hudson and then another free-€lowing s t r e t c h  up t o  t h e  WWTP. Nut r ien ts  from 
t h e  t h r e e  upstream treatment  p l a n t s  a r e  respons ib le  f o r  t h e  ex tens ive  growth 
of a t tached  and f l o a t i n g  macrophytes i n  t h i s  segment. Moderate f e c a l  coliform 
levels a r e  most l i k e l y  ascr ibed  t o  non-point sources  and urban runoff.  
Dissolved oxygen v i o l a t i o n s  present ly  occurr ing i n  t h i s  segment should be 
abated by upgrading of t h e  upstream WWTPs. 

Segment 6 - Hudson W P  t o  the  o u t l e t  of Boons Pond - Organic and n u t r i e n t  
input  from t h e  WWTP cause eutrophic  condi t ions i n  the  impoundment i n  t h e  
upstream por t ion  of t h e  segment. 
moderate f e c a l  col i form v i o l a t i o n s .  With t h e  upgrading of t h e  Hudson WWTP, 
t h e  water  q u a l i t y  w i l l  approach Class B. 

Segment 7 - Out le t  of Boons Pond t o  t h e  Maynard WWTP - Moderate l e v e l s  of 
f e c a l  col i form and phosphorus a r e  found i n  t h i s  segment which more c lose ly  
approaches Class  B q u a l i t y  than any o ther  segment i n  t h e  e n t i r e  Assabet 
River. 

Segment 8 - Maynard WWTP t o  Concord MCI  'GjwTP - Organic, n u t r i e n t  and b a c t e r i a  
i npu t s  from the Maynard W P  prevent t h i s  segment f r o m  meeting Class  B 
standards.  
segment. 

Segment 9 - Concord M C I  WWTP t o  Sudbury River - Upstream discharges  and urban 
runoff cause water q u a l i t y  v i o l a t i o n s  i n  this segment. 
of dissolved oxygen, f e c a l  col i form and phosphorus a r e  problems which w i l l  be 
modified by upgrading the upstream discharges.  

Dissolved oxygen deple t ion  occurs a s  do 

- 

Future upgrading of t h e  W P  w i l l  improve t h e  water  q u a l i t y  of t h i s  

Moderate v i o l a t i o n s  

*Updated from 1979 305b Report 
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CONCORD AND SUDBURY RIVER BASINS 

Located i n  e a s t - c e n t r a l  Massachusetts,  t h e  Concord and Sudbury River 
Basins, along w i t h  t h e  Assabet River  Basin, form the SUASCO River Basin. 
The r i v e r  sys t ems  represent  q u i t e  a c o n t r a s t ,  each having i t s  own unique 
phys ica l  c h a r a c t e r i s t i c s  and its own water q u a l i t y  problems. 

The Sudbury River a l s o  has its beginning i n  t h e  Town of  Westborough, 
flowing from Cedar Swamp Bond eastward t o  Framingham, then nor th  through the  
towns of Sudbury, Wayland, Lincoln,  and i n t o  t h e  Town of Concord. 
Sudbury River is charac te r ized  by t h r e e  d i s t i n c t  phys i ca l  s ec t ions .  
s t ream of Framingham t h e  r i v e r  is a narrow, rapidly-flowing stream dot ted  
wi th  a few s m a l l  impoundments. In Framingham, the r i v e r  has  two l a r g e  
impoundments: t h e  f i r s t  is p a r t  of t h e  Metropol i tan D i s t r i c t  Comiss ion  
water supply,  and t h e  second is crea ted  by t h e  Colonna Dam i n  Saxonvi l le .  
The t h i r d  and unique s e c t i o n  of t h e  river is that which flows through t h e  
Great  Meadows Nat ional  Wi ld l i f e  Refuge meadowlands i n  the towns of Sudbuv,  
Wayland, Lincoln,  and Concord. 
mi l e s ) ,  t h e  r i v e r ' s  e l eva t ion  changes only one f o o t  and t h e  r i v e r  is akin 
t o  an elongated lake .  

The Sudbury River i s  41 miles long wi th  a drainage a r e a  of 160 square 
m i l e s ,  29 of which d ra in  t o  t h e  MDC r e se rvo i r s .  This  a rea  is rap id ly  
being urbanized wi th  tremendous populat ion growth rates i n  many of t h e  
towns wi th in  t h e  bas in .  

The Concord River flows no r th  through t h e  towns of Concord, Carlisle, 
Bedford, Billerica,  and t h e  City of Lowell where i t  flows i n t o  t h e  Merri- 
mack River.  
t h e  Sudbury River as i t  flows no r th  through t h e  Great Meadows Wi ld l i f e  
Refuge Area. From t h e  Talbot Dam i n  B i l l e r i c a ,  t h e  river is an urban 
r i v e r ,  r ece iv ing  i n d u s t r i a l  and municipal  d i scharges  and Taw sewage d i s -  
charges  from t h e  sewers and cana ls  in t h e  Ci ty  of Lowell. 

The Concord River i s  15.8 m i l e s  long and Yuns 
bined t o t a l  ( inc luding  t h e  Assabet and Sudbury r i v e r s )  of 406 square 
miles .  The Concord River  Basin has two main urban c e n t e r s  i n  t h e  Lowdl  
and Concord a reas ,  and some r u r a l  areas such as those  s t i l l  found in  
C a r l i s l e .  
example, t h e  "shot heard round t h e  world" w a s  f i r e d  a t  t h e  North Bridge 
i n  Concord. 
Emerson, and Whitman, res ided  i n  t h e  a rea .  

The 
Up- 

Through t h i s  area (river d i s t ance  of 1 2  

The Concord River r e t a i n s  the slow-moving c h a r a c t e r i s t i c  of 

62 square  m i l e s ,  f o r  a COm- 

The Concord a rea  is steeped i n  h i s t o r y  and c u l t u r e .  For 

The t ranscendenta l  l i t e r a k y  geniuses ,  such as Thoreau, 

Water Qual i ty  Surveys 

I n  t h e  summer of 1979, t h e  Divis ion of Water P o l l u t i o n  Control  conducted 
an i n t e n s i v e  water q u a l i t y  survey of t h e  Concord and Sudbury rivers. 
During t h e  weeks of June 11-14 and August 13-16, samples were co l l ec t ed  
every four  hours f o r  a continuous 72-hour per iod.  Nine l o c a t i o n s  on t h e  
Concord R i v e r ,  f i f t e e n  on t h e  Sudbury River ,  six on Hop Brook, and one on 
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t h e  Assabet River were sampled each week. Samples were analyzed f o r  
dissolved oxygen, temperature,  chemical parameters ,  col i form b a c t e r i a  
and chlorophyl l  a levels. The r e s u l t s  of t h i s  survey are published by 
t h e  Division i n  The r e p o r t  en t i t l ed ,The  Concord and Sudbury River Basins 
1979 Water Qual i ty  Data. 
major wastewater d i scharges  i n  t h e  bas ins  and in-stream flow measurements. 
The survey w a s  p a r t  of t h e  Div i s ion ' s  on-going monitoring program which 
included surveys i n  1973 and 1977. 

Also included i n  t h e  survey w a s  sampling of the  

Segmentation 

The r i v e r s  a r e  divided i n t o  segments according t o  major changes i n  stream 
hydraul ics  o r  s i g n i f i c a n t  changes i n  water q u a l i t y .  
t r i b u t a r y  t o  t h e  Sudbury River ,  is included as a segment. 
p resents  a desc r ip t ion  of  t h e  segments, t h e  present  water q u a l i t y  condi- 
t i o n  and t h e  assigned water  q u a l i t y  c l a s s i f i c a t i o n .  

Hop Brook, a major 
Table 23.B 

Present  Conditions 

Segment 1 - Sudbury River from t h e  headwaters i n  Westborough t o  t h e  
o u t l e t  of Saxonvi l le  Pond, Framingham - The most recent  survey inves t iga-  
t i o n s  showed t h a t  t h i s  segment meets Class B water  q u a l i t y .  

Segment 2 - Sudbury River from t h e  o u t l e t  of Saxonvi l le  Pond, Framing- 
ham t o  confluence wi th  Wash Brook, Wayland - This  segment had low d i s -  
solved oxygen l e v e l s  due t o  n a t u r a l  i n p a c t s  of  wetlands. Moderate col i form 
b a c t e r i a  i i v e l s  w e r e  found. 
c r i t e r i a  and thus ,  t h e  present  q u a l i t y  i s  conserva t ive ly  considered t o  
be Class C.  

This  segment does not  exac t ly  meet Class B 

Segment 3 - Sudbury River from t h e  confluence wi th  Wash Brook, Wayland 
t o  t h e  confluence wi th  t h e  Assabet River - This  segment w a s  found t o  have 
moderate d isso lved  oxygen v i o l a t i o n s  due t o  a l g a e  and moderate col i form 
bac te r i a  v i o l a t i o n s .  
f i c a t i o n .  

Segment 4 - Hop Brook from t h e  Marlborough Eas t  WWTP e f f l u e n t  t o  t h e  con- 
f luence  wi th  t h e  Sudbury River - The w a s t e w a t e r  treatment f a c i l i t y  
provides t e r t i a r y  t reatment  including n i t r i f i c a t i o n  and phosphorus 
removal. Due t o  i t s  unfor tuna te  l o c a t i o n  a t  the headwaters of  Hop Brook, 
t h e  e f f l u e n t  con t r ibu te s  t o  eu t rophic  cond i t ions  downstream. The upper 
por t ion  of Hop Brook i s  a series of millponds which experience severe  
a l g a l  blooms during t h e  summer. 
brook flows r ap id ly ,  car ry ing  l a r g e  populat ions of a lgae  and moderate 
levels of phosphorus. 
b a c t e r i a  v i o l a t i o n s  were found and moderate d isso lved  oxygen dep le t ions  
r e su l t ed  from wetland influence. 
B c l a s s i f i c a t i o n .  

The segment does n o t  m e e t  i t s  assigned B classi- 
- 

Following t h i s  series of ponds, t h e  

In th i s  sec t ion  of the brook, moderate col i form 

This segment does not  meet its assigned 
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Segment 5 - Concord River from t h e  confluence of t h e  Sudbury and. 
Assabet rivers t o  t h e  B i l l e r i c a  W P  e f f l u e n t  - This  segment has very 
minor col i form b a c t e r i a  problems. 
B c l a s s i f i c a t i o n .  

The segment i s  l i s t e d  a s  meeting i t s  

Segment 6 - Concord River from the B i l l e r i c a  h%TP e f f l u e n t  t o  Merrimack 
- This segment has had severe col i form b a c t e r i a  problems due t o  

combined sewer overflows i n  t h e  City of Lowell. 
s i n c e  t h e  co r rec t ion  of t h e  combined sewer problem i n  Lowell. 
d i d  not meet i t s  assigned c l a s s i f i c a t i o n  a s  of the  1979 MDWPC survey. 

No surveys have been done 
The segment 
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LAKES AND PONDS 

Within the SuAsCo River Basin there are 121 lakes and ponds which cover 
6,888 acres. Twenty-three surveys, three intensives completed, one in 
progress, and nineteen baselines have been conducted in the basin. 

Inventory 

SuAsCo River Basin 

Concord & Sudbury Assabet 

Number of lakes and ponds ........................ 63 58 

Surface area of lakes and ponds (acres) .......... 4,485 2,403 

Number of lakes and ponds greater than 10 acres.. 41 34 
Surface area of lakes and ponds greater than 
10 acres ....................................... 4,373 2,273 

Number of officially recognized Great Ponds...... 6 6 

Surface area of officially recognized Great Ponds 
(acres) ........................................ 442 353 

Intensive Surveys: 

- Name Location 

Nutting Lake Billerica 

Year Surveyed 

1974-1975 
Waushakum Pond Ashland/Framingham 1975-1976 

Lake Cochituate Na t ic k/Way land IFramingham 1976-1977- 
1978-1979-1980 

1979-1980 

Fort Pond - HudsonIStow 1979-1980 

Classification: 

Boons Pond Hudson/ Stow 

Name - 
Severity Stratifiedl * 

Drainage Points Unstratified Location 

Flow Augmentation Pd.Westborough Assabet 14 S 

Lake Cochituate Framinghaml Sudbury 12 s 

Boons Pond HudsonlS tow As,sabet 11 S 

Lake Cochituate Natick Sudbury 10 S 

(North,Middle & - IJaylandjNatick 
Carling Basin) 

(South Basin) 

Fort Pond Littleton Assabet 10 S 

*Key on Pages A-14 and A-15 
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Key t o  Tables 

Sever i tv  of Problem 

3 

2 Moderate - Occasional s tandards  v i o l a t i o n s  OK o t h e r  effects 

1 
0 None - No n o t i c e a b l e  e f f e c t s  

X I n s u f f i c i e n t  information f o r  assessments 

Major - Repeated s tandards  v i o l a t i o n s  o r  o t h e r  s eve re  e f f e c t s  

I 

Minor - Some e f f e c t s  but uses not gene ra l ly  impaired 

Source of Problem 

A - Agricu l ture  

C - Construct ion 

CS - Combined sewer overflow 

G - Groundwater 

H - Hydrologic Modif icat ion 

I - I n d u s t r i a l  d i scharge  

M - Non-,coal mining 

MU - Municipal d i scharge  

N - Natural  causes 

0 - On-site wastewater treatment 

R - Residual 

S - S i l v i c u l t u r e  

T - Other ( spec i fy)  

U - Urban runoff 

? - Source unknown 

Improvement 

Degradation 

No change 

Trend unknown 

Apparent Trends 

t 
4 

D 
3 
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314 LAKE CLASSIFICATION SYSTEM 

The Division of Water Pollution Control has developed a lake classifica- 
tion system as an aid to setting priorities for the Lake Restoration Pro- 
gram (Section 314 of PL92-500. as amendedlin Massachusetts. 
generally applied only to those lakes for which the Division has collected 
water quality data. Although a host of physical, chemical, and biological 
parameters are measured during the normal lake survey, only six critical 

The 
six parameters are: hypolimnetic dissolved oxygen, secchi disc reading, 
phytoplankton count, total ammonia- and nitrate-nitrogen, total phosphorus, 
and aquatic macrophyton. 
priority listing is updated annually. 
lake data is mid- to late summer, or during peak biological production. 
Unfortunately, this cannot always be achieved; thus spring or autumnal data 
have to be used. in the lake classification system. 

The limits used for awarding severity points for the six parameters have 
been based on several considerations and information sources. These include 
lake classifications of other states, the natural range of parameters in 
Massachusetts, limnological texts, and accepted indices of eutrophication 
reported in the literature. 
as follows: 

This system is 

I parameters are employed in the lake classification priority system. 

The most recent survey data are used and the 
The optimum season for collecting 

The severity point system has been formulated 

PARAMETER 

Hypolimnetic 
Dissolved Oxygen 

CONCENTRATION OR 
DEGREE OF SEVERITY - 

>5.0 mg/l 
c5.0-3.0 mg/l 
<3.0-1.0 mgll 
<1.0 mgll 
- 

Transparency >15 feet 
(Secchi Disc Reading) <15-10 feet 

<4 feet* ' 

- <lo-4 feet 

Phytoplankton 

POINTS 

0 
1 
2 
3 

0 
1 
2 
3 

0-500 ASU or natural unitshl 0 
>500-1000 ASU or natural unitslml 1 
>1000-1500 ASU or natural unitslml 2 
>1500 ASU or summer "blooms" 3 

Epilimnetic NH + NO -N - 0-0.15 mgjl 
>0.15-0.3 mgll 
>0.3-0.5 mg/l 
>0.5 mg/l 

3 3 0 
1 
2 
3 

*Four feet is the minimum allowable transparency at bathing beaches, 
as stated in Article VI1 of the State Sanitary Code. 
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PARAMETER 

Epil imnet ic  To ta l  
Phosphorus 

Aquatic Vegetation 

CONCENTRATION OR 
DEGREE OF SEVERITY 

0-.01 mg/l 
>0.01-0.05 mg/l 
>0.05-0.10 mg/l 
>0.10 mg/l 

Sparse 
Medium 
Dense 
Very dense 

POINTS 

0 
1 
2 
3 

0 
1 
2 
3 

I t  is expected that  ch lorophyl l  a d a t a  will soon augment o r  r e p l a c e  the phyto- 
plankton d a t a  as they become p a r t  of t h e  r o u t i n e  l a k e  survey. 
po in t s  may be i n t e r p r e t e d  a s  follows: 

The severity 

0 No problem. Considered t o  be r e p r e s e n t a t i v e  of clean water 
qua l i t y .  

1 = S l i g h t  problem; bo rde r l ine  case  considered t o  be p o t e n t i a l l y  
degrading. 

2 E Def in i t e  problem. Considered unacceptable  f o r  l a k e  water 
qua l i t y .  

3 = Severe problem, undoubtedly causing degradat ion of t h e  l a k e ' s  
water q u a l i t y  o r  some r e c r e a t i o n a l  uses.  

Lakes, popds, and r e s e r v o i r s  a r e  f i r s t  divided i n t o  two major ca tegor ies :  

1) Those which s t r a t i f y  during t h e  summer 

2)  

Next, s e v e r i t y  p o i n t s  a r e  ass igned to each of the above c r i t i c a l  parameters. 
On t h e  b a s i s  of t h e  s e v e r i t y  point  system, a p r i o r i t y  l i s t i n g  can be main- 
ta ined.  
be used for a t roph ic  level  c l a s s i f i c a t i o n  system. 
b l e  18 s e v e r i t y  po in t s ,  t h e  t roph ic  l e v e l  index would be as follows: 

Those which do not  s t r a t i f y  during t h e  summer 

This l i s t i n g .  i n  conjunction wi th  o t h e r  a v a i l a b l e  d a t a ,  can then 
On t h e  b a s i s  of a possi-  

0 - 6 o l igo t roph ic  

6 - 1 2  mesotrophic 

12 - 18 eut rophic  

The overlap of s e v e r i t y  po in t s  is i n t e n t i o n a l  and meant t o  underscore t h e  
system's f l e x i b i l i t y .  The genera l  range of s e v e r i t y  p o i n t s  is considered 
more important than  t h e  abso lu te  t o t a l  f o r  a given lake.  

, 
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APPENDIX B 

Commonwealth of Massachusetts 

Water Resources Commission 

Division of Water Pollution Control 

WATER QUALITY STANDARDS 

PART I GENERAL PROVISIONS 

Regulation 1.1 Title. These regulations shall be known as the 
"Massachusetts Water Quality Standards." 

Regulation 1.2 organization of Standards. The Massachusetts Wacer 
Quality Standards are comprised of five units: General Provisions (Part I), 
Application of Standards (Part Z), Water Quality Criteria (Part 31, Anti- 
degradation Provisions (Part 4), and Basin Classifications and Maps (Part 5 ) .  

Regulation 1.3 Authority. The Massachusetts Water Quality Standards 
are adopted by the Division pursuant to the provisions of M.G.L. c.21, 927 
and other enabling acts relating thereto. 

Regulation 1.4 Purpose. The Massachusetts Act charges the Division 
with the duty and responsibility to enhance the quality and value of the 
water resources of the Commonwealth and directs the Division to take all 
action necessary o r  appropriare to secure to the Commonwealth the benefits 
of the FeHeral Act. The objective of the Federal Act is the restoration 
and maintenance of the chemical, physical and biological integrity of the 
Nation's waters. 
by 1983, the achievement of water quality which provides for the protection 
and propagation of fish, shellfish and wildlife and provides for recreation 
in and on the water wherever attainable. To achieve the foregoing require- 
ments, the Division has adopted the Massachusetts Water Quality Standards 
which designate the uses for which the various waters of the Commonwealth 
shall be enhanced, maintained and protected; which prescribe the water 
quality criteria required to sustain the designated uses; and which contain 
regulations necessary to achieve the designated uses and maintain existing 
water quality including, where appropriate, the prohibition of discharges. 

As a goal towards this objective, the Federal Act requires, 

Regulation 1.5 Definitions. A s  used in these standards, the following 
words have the following meanings: 

Artifical conditions - Those conditions resulting from human alter- 
ation of the chemical, physical or biological integrity of waters. 

Beneficial use - Any use not impairhethe most sensitive use 
designated in the classification tables contained in Part 5; 
except that in no case shall the assimilation or  transport of 
pollutants be deemed a beneficial use. 
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Cold water fishery - Waters whose quality is capable of sustain- 
ing a year-round population of cold water trout (salmonidae). 

Division - The Massachusetts Division of Water Pollution Control, 
as established by General Laws c.21, 526. 

Discharge - Any addition of any pollutant to the waters of the 
Comnwealth. 

- EPA - The United States Environmental Protection Agency. 
Federal Act - The Federal Water Pollution Control Act, as amended, 
33 U.S.C. 991251, et seq. 

Massachusetts Act - The Massachusetts Clean Waters Act, as 
amended, General Laws, C.21, 5526-53, inclusive. 

Pollutant - Any element or property of sewage, agricultural, in- 
dustrial or commercial waste, runoff, leachate, heated effluent, 
or other matter, in whatever form and whether originating at a 
point or major non-point source, which is or may be discharged, 
drained or otherwise introduced into any sewerage system, 
treatment works or waters of the Commonwealth. 

Primary contact recreation - Any recreation or other water use, 
such as swimming and water skiing, in which there is prolonged 
and intimate contact with the water sufficient to constitute 
a health hazard. 

Seasonal cold water fishery -Waters whose quality is capable 
of sustaining only an extremely limited cold water population 
on a year-round basis, with cold water fish in these streams 
provided largely by stocking. 

Secondary contact recreation -Any recreation or other water use 
in which contact with the water is either incidental or acci- 
dental, such as fishing, boating and limited contact incident 
to shoreline activities. 

Segment - A finite portion of a water body established by the 
Division for the purpose of classification. 

Warm water fishery - Waters whose quality is not capable of 
sustaining a year-round cold water or seasonal cold water 
fishery. 

Waters of the Commonwealth - All waters within the jurisdiction 
of the Cornonwealth, including, without limitation, rivers, 
streams, lakes, ponds, springs, impoundments, estuaries and 
coastal waters, but not including groundwaters. 
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Regulation 1.6 Severability. If any provision of these standards 
is held invalid, the remainder of these standards shall not be affected 
thereby. 

Regulation 1.7 Repealer. The "Rules and Regulations for the Estab- 
lishment 
Quality and Value of Water Resources" filed with the Secretary of the, 
Commonwealth on May 2 ,  1974 and the "River Basin Classifications" filed 
with the Secretary of the Cornonwealth on July 21, 1967 are hereby repealed, 
except that all permits, orders, determinations or other actions of the 
Division, based upon such standards and river basin classifications, and 
any court actions seeking to enforce such standards, permits, orders and 
determinations shall remain in full force and effect until modified, amended, 
revoked or reissued by the Division and/or the courts of the Commonwealth, 
as appropriate. 

of Minimum Water Quality Standards and for the Protection of the 

Regulation 1.8 Effective Date. These standards shall become effective 
upon publication by the Secretary of the Commonwealth pursuant to the pro- 
visions of G.L, c.308, § 6 .  

PART 2 APPLICATION OF STANDARDS 

Regulation 2.1 Establishment of Effluent Limitations. In regulating 
discharges of pollutants to waters of the Commonwealth, the Division will 
limit or prohibit such discharges to insure that the water quality stand- 
ards of the receiving waters w i l l  be maintained or attained. The deter- 
mination by the Division of the applicable level of treatment for an indi- 
vidual discharger will be made in the establish-ement of effluent limita- 
tions, tfie Division must consider natural background conditions, protect 
existing downstream uses, and not interfere with the maintenance and attain- 
ment of beneficial uses in downstream waters. Toward this end, the Division 
may provide a reasonable margin of safety to account f o r  any lack of know- 
ledge concerning the relationship between the pollutants being discharged 
and their impact on the quality of the receiving waters. 

Municipal discharges to inland waters and industrial discharges to all 
waters must provide minimum of secondary treatment or its industrial wasre 
equivalent. In coastal and marine waters, municipal dischargers must pro- 
vide a minimum of primary treatment plus disinfection. The above minimum 
treatment requirements will be increased where necessary to satisfy other 
state and federal laws and regulations o r  to achieve the water quality 
assigned in these regulations, whichever is the most stringent. 

A s  used in this section, "secondary treatment" is that process or 
group of processes capable of removing from untreated wastewater, a minimum 
of 85% of the 5-day biochemical oxygen demand and suspended solids, and 
virtually all floating and settleable s o l i d s ,  followed by disinfection. The 
equivalent" treatment for industrial wastemay generally be defined as that 
process or group of processes achieving maximum practicable removal of 
solids, oils, grease, acids, alkalis, toxic materials, bacteria, taste and 

11 
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odor causing materials, c o l o r  and o t h e r  ob jec t ionab le  c o n s t i t u e n t s  contained 
i n  unt rea ted  waste t o  produce an e f f l u e n t  equiva len t  t o  that  obtained from 
secondary treatment of  sewage o r  t h e  e f f l u e n t  from t h e  most e f f i c i e n t  t r e a t -  
ment f a c i l i t i e s  i n  c u r r e n t  u s e  f o r  any s p e c i f i c  category of i n d u s t r i a l  
waste. D i s in fec t ion  of t r e a t e d  e f f l u e n t  may be  discont inued between 
October 15 and Apr i l  1 a t  t h e  d i s c r e t i o n  of  t h e  Divis ion.  A t  t h e  d i s c r e t i o n  
of t h e  Divis ion,  n i t r i f i c a t i o n  and/or phosphorus removal processes  a t  munic- 
i p a l  sewage treatment f a c i l i t i e s  may be seasona l ly  discont inued.  

Regulation 2.2  Mixing Zones. In  applying t h e s e  s tandards ,  t h e  Divi- 

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 of 
t hese  zones s h a l l  provide f o r  t h e  maximum p r o t e c t i o n  of aqua t i c  resources .  
A t  a minimum, mixing zones must: 

, s i o n  may recognize,  where appropr ia te ,  a l i m i t e d  mixing zone o r  zone of 

a )  Meet t h e  cr i ter ia  f o r  a e s t h e t i c s ;  

b) B e  l imi t ed  t o  an a rea  o r  volume t h a t  w i l l  minimize i n t e r -  
fe rence  wi th  t h e  designated uses  o r  e s t ab l i shed  community 
of aqua t i c  l i f e  i n  t h e  segment; 

Allow an appropr i a t e  zone of  passage f o r  migra t ing  f i s h  
and o the r  organisms; and 

c) 

d )  Not r e s u l t  i n  substances accumulating i n  sediments,  aquat- 
i c  l i f e  o r  food chains  t o  exceed known or predic ted  s a f e  
exposure levels f o r  t h e  h e a l t h  of humans o r  a q u a t i c  l i f e .  

Regulation 2 . 3  Hydrologic Conditions.  The Div is ion  w i l l  determine t h e  
most s e v e l e  hydrologic condi t ion  at which w a t e r  q u a l i t y  s t anda rds  must be 
m e t .  In c l a s s i f y i n g  the in land  waters of the Commonwealth and in applying 
these  s tandards  t o  such waters, t h e  cr i t ical  low flow condi t ion  a t  and above 
which these  s tandards  must be m e t  i s  t h e  average minimum consecut ive seven 
day flow t o  be  expected Once i n  t e n  yea r s ,  unless otherwise s t a t e d  by the 
Divis ion i n  these  s tandards .  In a r t i f i c i a l l y  regula ted  waters, t h e  c r i t i -  
cal low flow w i l l  be e s t ab l i shed  by t h e  Div is ion  through agreement wi th  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  flow. The minimum flow 
es t ab l i shed  i n  such agreement w i l l  become t h e  cr i t ical  low flow under t h i s  
s ec t ion  f o r  those  waters  covered by t h e  agreement. 

Regulation 2 . 4  Procedures f o r  Sampling and Analysis.  For t h e  purpose 
of c o l l e c t i n g ,  preserv ing  and analyzing samples i n  connection wi th  these  
water q u a l i t y  s tandards ,  t h e  fou r t een th  e 'dit ion of Standard Methods f o r  the 
Examination of Water and Wastewater published by t h e  American Publ ic  Health 
Associat ion,  o r  Methods f o r  Chemical Analysis  of Water and Wastes published 
by t h e  U . S .  Environmental P ro tec t ion  Agency should be used. Where a method 
is not  given i n  these  pub l i ca t ions ,  t h e  latest  procedures of t h e  American 
Socie ty  f o r  Tes t ing  Materials (ASTM) s h a l l  be used, or any o t h e r  equivalent  
method approved by t h e  Divis ion.  ,' 
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PART 3 MINIMUM WATER QUALITY CRITERIA AND ASSOCIATED USES 

Regulation 3.1 Description of Contents. This part sets forth the 
Classes to be used by the Division in classifying the waters of the Common- 
wealth according to the uses for which the waters shall be enhanced, main- 
tained and protected. For each class, the most sensitive beneficial uses 
are identified and minimum criteria for water quality in the water column 
are established. The minimum criteria in Reg. 3.4 have been developed by 
applying the criteria contained in the EPA publication Quality Criteria 
for Water (EPA-440/9-76-023) to account for local conditions including, but , not  limited to: 

a) The characteristics of the biological community; 

b) Temperature, weather and flow characteristics; and 

c) Synergistic and antagonistic affects of combinations 
of pollutants. 

Regulation 3 . 2  Coordination with Federal Criteria. The Division will 
use the EPA publication entitled guality Criteria for Water, EPA-440/9-76- 
023 as guidance in establishing case-by-case discharge limits for pollutants 
not specifically listed in these standirds but included under the heading 
"Other Constituents" in Regulation 3.4, for identifying bioassay application 
factors and for interpretations of narrative criteria. Where the minimum 
criteria specifically listed by the Division in this part differ from those 
contained in the federal criteria, the provisions of the specifically listed 
criteria in these standards shall apply. 

Regulation 3 . 3  Classes and Designated Uses. The waters of the Common- 
wealth will be assigned to one of the classes listed below. Each class 
is defined by the most sensitive, and therefore governing, uses which it 
is intended to protect. The classes are: 

Classes for Inland Waters 

Class A - Waters-assigned to this class are designated for use as a source 
of public water supply. 

Class B - Waters assigned to this class are designated for the uses of 
protection and propagation of fish, other aquatic life and wildlife; and 
for primary and secondary contact recreation. 

Class C -Waters assigned to this class are designated for the uses Of 
protection and propagation of fish, other aquatic life and wildlife; and 
for secondary contact recreation. 

Classes for Coastal and Marine Waters 
I 

Class SA - Waters assigned to this class are designated for the uses of 
protection and propagation of fish, other aquatic life and wildlife; for 
primary and secondary contact recreation; and for shellfish harvesting 
without depuration in approved areas. 
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Class SB - Waters assigned to this class are designated for the u6es of 
protection and propagation of fish, other aquatic life and wildlife; for 
primary and secondary contact recreation; and for shellfish harvesting 
with depuration (Restricted Shellfish Areas). 

Class SC - Waters assigned to this class are designated for the protection 
and propagation of fish, other aquatic life and wildlife; and for second- 
ary contact recreation. 

Regulation 3 . 4  Minimum Criteria. The following minimum criteria 
are adopted and shall be applicable to all waters of the Commonwealth. 

A. These minimum criteria are applicable to all waters of the Commonwealth, 
unless criteria specified for individual classes are more stringent. 

Parameter 

1. Aesthetics 

2 .  Radioactive Substances 

3.  TaintinLSubstances 

4. Color, Turbidity, Total 
Suspended Solids 

5 .  Oil and Grease 

Criteria 

All waters shall be free from pollu- 
tants in concentrations or combinations 
that: 

a) Settle to form objectionable 
deposits; 

b) Float as debris, scum or other 
matter to form nuisances; 

c) Produce objectionable odor, color, 
taste or turbidity; or 

d)- Result in the dominance of nuisance 
species. 

Shall not exceed the recommended limits 
of the United States Environmental 
Protection Agency's National Drinking 
Water Regulations. 

Shall not be in concentrations or com- 
binations that produce undesirable 
flavors in the edible portions of aqua- 
tic organisms. 

Shall not be in concentrations or combina- 
tions that would exceed the recommended 
limits on the most sensitive receiving 
water use. 

The water surface shall be free from 
floating oils, grease and petrochemicals 
and any concentrations or combinations 
in the water column or sediments that are 
aesthetically objectionable or deleterious 
to the biota are prohibited. For oil and 
grease of petroleum origin, the maximum 
allowable discharge concentration is 15 mg/l. 

. 

B-6 



6 .  Nut r i en t s  S h a l l  no t  exceed t h e  s i t e - s p e c i f i c  
limits necessary t o  con t ro l  acce le ra t ed  
or c u l t u r a l  eu t rophica t ion .  

7. Other Cons t i tuents  Waters s h a l l  be f r e e  from p o l l u t a n t s  
i n  concent ra t ions  o r  combinations t h a t :  
a )  Exceed t h e  recommended limits on 

t h e  most s e n s i t i v e  rece iv ing  water 
use; 

adverse phys io logica l  o r  behavioral  
responses  i n  humans o r  a q u a t i c  
l i f e ;  o r  

c) Exceed s i t e - s p e c i f i c  s a f e  exposure 
l e v e l s  determined by bioassay us ing  
s e n s i t i v e  r e s iden t  spec ies .  

b) I n j u r e ,  a r e  t o x i c  t o ,  o r  produce 

B.  Inland Waters - t h e  following a d d i t i o n a l  minimum c r i t e r i a  are app l i cab le  
t o  inland water c l a s s i f i c a t i o n s .  

For Class  A waters :  

Parameter 

1. Dissolved Oxygen 

2 .  Temperature 

- 3. pH 

4 .  T o t a l  Coliform Bacter ia  

5 .  Turbid i ty  

6 .  Tota l  Dissolved So l ids  

7 .  Chlorides 

8. S u l f a t e s  

9. N i t r a t e  

Criteria 

S h a l l  be a minimum of 5.0 m g / l  i n  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 s h e r i e s .  

S h a l l  no t  exceed 83°Fo(28.30c) i n  w a r m  
water f i s h e r i e s  o r  68 F (20 c) i n  cold 
f i s h e r i e s  nor  s h a l l  t h e  rise r e s u i t i n g  
f r o m o a r t i f i c i a l  o r i g i n  exceed 4.0 F 
(2.2 c ) .  

0 

As n a t u r a l l y  occurs.  

S h a l l  no t  exceed a log mean f o r  a s e t  
of samples of 50 per  100 m l  dur ing any 
monthly sampling per iod .  

None o t h e r  than of n a t u r a l  o r ig in .  

S h a l l  not  exceed 500 mg/l. 

S h a l l  no t  exceed 250 mg/l. 

S h a l l  n o t  exceed 250 m g / l .  

S h a l l  no t  exceed 10 mg/l a s  n i t rogen .  

, 
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For Class B waters: 

Parameter 

1. Dissolved Oxygen 

2. Temperature 

3. pH 

Criteria 

S h a l l  be  a min imum of 5.0 mg/l i n  warm 
water fisheries and a minimum of 6.0 
mg/l i n  cold water f i s h e r i e s .  

S h a l l  no t  exceed 83'Fo(28.3;c) i n  warm 
water f i s h e r i e s  o r  68 F (20 c) i n  cold 
water f i s h e r i e s ,  nor  shall t h e  rise 
r e s u l t i n g  f r o m a r t i f i c i a l o r i g i n  exceed 
4.0°F (2 .2 '~) .  

S h a l l  be i n  t h e  range of 6.5-8.0 s t an -  
dard units and n o t  more than  0.2 units 
ou t s ide  of t h e  n a t u r a l l y  occurr ing 
range. 

4. Fecal Coliform Bacteria S h a l l  n o t  exceed a log  m e a n  f o r  a set 
of samples of 200 pe r  100 m l ,  no r  s h a l l  
more than 10% of t h e  t o t a l  samples 
exceed 400 per  100 ml during any monthly 
sampling per iod,  except as provided i n  
Regulation 2.1. 

For Class C waters: 

Parameter 

1. Dissolved Gxygen 

2. Temperature 
-~ 

3. pH 

C r i t e r i a  

S h a l l  be a minimum of 5.0 mg/l i n  w a r m  
water f i sher ies  and a minimum of 6.0 mg/l 
i n  cold water f i s h e r i e s .  

S h a l l  n o t  exceed 83'F (28.3:~) i n  warm 
water f i s h e r i e s  o r  68'F (20 c) i n  cold 
watek f i s h e r i e s ,  no r  s h a l l  t h e  rise 
r e s g l t i n g  from a r t i f i c i a l  o r i g i n  exceed 
4.0 F (2.2 '~).  

S h a l l  be i n  t h e  range of 6.5-9.0 s tandard 
units and not  more than 0.2 u n i t s  ou t s ide  
of t h e  n a t u r a l l y  occurr ing range. 

4. Feca l  Coliform Bacteria S h a l l  no t  exceed a log  mean f o r  a s e r  of 
samples of 1000 pe r  100 ml, nor s h a l l  more 
than 10% of t h e  total samples exceed 
2,500 per  100 ml during any monthly 
samplf6g per iod,  except as provided i n  
Regulation 2.1. 
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C. Coastal and Marine Waters - the following additional minimum criteria are 
applicable t o  coastal and marine waters. 

For Class SA waters: 

Parameter Criteria 

1. Dissolved Oxygen Shall be a minimum of 6.0 mg/l. 

2 .  Temperature 

3.  pH 

None except where the increase will not 
exceed the recouanended limits on the most 
sensitive water use. 

Shall be in the range of 6.5-8.5 standard 
units and not more than 0.2 units outside 
of the naturally occurring range. 

4 .  Total Coliform Bacteria Shall not exceed a median value of 70 MPN 
per 100 ml and not more than 10% of the 
samples shall exceed 230 MPN per 100 ml 
in any monthly sampling period. 

For Class SB waters: 

Parameter 

1. Dissolved Oxygen 

2. Temperature 

3.  pH 

-~ 

4 .  Total Coliform Bacteria 

For Class SC wacers: 

Parameter 

1. Dissolved Oxygen 

2.  Temperature 

Cri - 
Shall be a minimum of 6.0 m g / l .  

None except where the increase will not 
exceed the recomended limits on the most 
sensitive water use. 

Shall be in the range of 6.5-8.5 and not 
more than 0.2 units outside of the nat- 
urally occurring range. 

Shall not exceed a median value of 700 
MPN per 100 ml and not more than 20% of 
the samples shall exceed 1000 MPN per 
100 m l  during any monthly sampling period, 
except as provided in Regulation 2 . 1 .  

Criteria 

Shall be a minimum of 6.0 mgll. 

None except where the increase w i l l  not  
exceed the recommended limits on the 
most sensitive water use, 
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3 .  pH S h a l l  be i n  t h e  range of  6.5-8.5 stan- 
dard units and not  more than 0.2 units 
o u t s i d e  t h e  n a t u r a l l y  occurr ing  range. 

4. Fecal Coliform Bacteria Sha l l  no t  exceed a log  mean f o r  a set 
of samples of 1000 MPN p e r  100 m l ,  nor  
s h a l l  more than 10% of t h e  t o t a l  samples 
exceed 2500 MPN per  100 m l  dur ing a n y  
monthly sampling per iod,  except a s  pro- 
vided i n  Regulation 2 . 1 .  

PART 4 ANTIDEGR4DATION PROVISIONS 

Regulation 4 . 1  Pro tec t ion  of Exis t ing  Uses. In a l l  cases ,  from and 
a f t e r  t h e  d a t e  these  r egu la t ions  become e f f e c t i v e ,  t h e  q u a l i t y  of t h e  waters 
of t h e  Commonwealth s h a l l  be maintained and pro tec ted  t o  s u s t a i n  e x i s t i n g  
b e n e f i c i a l  uses .  

Regulation 4.2 Pro tec t ion  of High Qual i ty  Waters. From and after t h e  
t h e  d a t e  these  r e g u l a t i o n s  become e f f e c t i v e ,  waters designated by t h e  Divi- 
s i o n  i n  Regulation 5 . 5  whose q u a l i t y  is o r  becomes c o n s i s t e n t l y  higher  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 maintained 
a t  t h a t  higher l e v e l  of q u a l i t y  unless  l i m i t e d  degradacion i s  author ized  by 
the  Division. 
var iance  from t h i s  r egu la t ion  a s  provided i n  Sec t ion  4 .6 .  

Limited degradat ion may be allowed by t h e  Divis ion as a 

Regulation 4 . 3  Pro tec t ion  of Low Flow Waters. Ce r t a in  waters w i l l  be 
designated by t h e  Div is ion  in-  Regulation 5.5 of these  s tandards  f o r  pro- 
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 i s -  
charges.  
a r e  prohib i ted  un le s s  a va r i ance  i s  granted by t h e  Division a s  provided i n  
Regulation 4.6. 

New o r  increased  discharges of p o l l u t a n t s  t o  waters  s o  designated 

Regulation 4.4 Nat iona l  Resource Waters. Waters which c o n s t f t u t e  an 
outs tanding n a t i o n a l  resource a s  determined by t h e i r  outs tanding recrea-  
t i o n a l ,  eco log ica l  and/or  a e s t h e t i c  va lues  s h a l l  be preserved. These 
waters  s h a l l  be  des igna ted  f o r  preserva t ion  by t h e  Divis ion i n  Regulation 
5.5 of t hese  s tandards.  Waters so designated may not  be degraded and a r e  
not  sub jec t  t o  a va r i ance  procedure. New d ischarges  of p o l l u t a n t s  t o  such 
waters a r e  prohib i ted .  Exis t ing  discharges s h a l l  be el iminated unless  t h e  
d ischarger  is a b l e  t o  demonstrate t h a t :  

a )  A l t e rna t ive  means of d i sposa l  are not  reasonably a v a i l a b l e  
o r  f e a s i b l e ;  and 

The d ischarge  w i l l  no t  a f f e c t  t h e  q u a l i t y  of t h e  water as 
a n a t i o n a l  resource.  

b) 

, 
Regulation 4.5 Contro l  of Eutrophicat ion.  The d ischarge  of n u t r i e n t s ,  

p r imar i ly  phosphorus o r  n i t rogen ,  t o  waters  of t h e  Commonwealth w i l l  be 
l imi t ed  o r  prohib i ted  by t h e  Division as necessary  t o  prevent  excessive 
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eut rophica t ion  of such waters. 
charges of n u t r i e n t s  i n t o  l akes  and ponds, o r  t r i b u t a r i e s  t he re to .  E x i s t -  
i ng  d ischarges  conta in ing  n u t r i e n t s  which encourage eu t rophica t ion  o r  
growth of weeds o r  a l g a e  s h a l l  be t r ea t ed .  A c t i v i t i e s  which may r e s u l t  i n  
non-point discharges of n u t r i e n t s  s h a l l  be conducted in  accordance wi th  
t h e  b e s t  management p r a c t i c e s  reasonably determined by t h e  Divis ion t o  be 
necessary t o  preclude o r  minimize such d ischarges  of n u t r i e n t s .  

There s h a l l  be no new o r  increased  d i s -  

Regulation 4.6 Variances. A var iance  t o  au tho r i ze  a d ischarge  i n  
water designated f o r  p ro tec t ion  under r egu la t ion  4.2 may be allowed by t h e  
Divis ion where t h e  a p p l i c a n t  demonstrates t h a t :  

1) The proposed degradat ion w i l l  no t  r e s u l t  i n  water q u a l i t y  
less than s p e c i f i e d  f o r  t h e  c l a s s ;  and 

2)  The adverse economic and s o c i a l  impacts s p e c i f i c a l l y  re- 
s u l t i n g  from imposi t ion of con t ro l s  more s t r i n g e n t  than 
secondary treatment t o  maintain t h e  h igher  water q u a l i t y  
are 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 are not  warranted by a comparison of 
t h e  economic, s o c i a l  and o the r  b e n e f i t s  t o  t h e  pub l i c  
r e s u l t i n g  from maintenance of t h e  h igher  q u a l i t y  w a t e r .  

I n  add i t ion  t o  t h e  above, t h e  app l i can t  f o r  a va r i ance  t o  au tho r i ze  
a d i scharge  i n t o  waters designated f o r  p ro tec t ion  under Regulation 4.3 
must demonstrate t h a t :  

3) Alternative means of d i sposa l  a r e  n o t  reasonably a v a i l a b l e  
o r  f e a s i b l e .  

In  any proceeding where such var iance  is a t  i s sue ,  the Divis ion  s h a l l  c i r -  
c u l a t e  a pub l i c  n o t i c e  i n  accordance with t h e  procedures set f o r  i n  G.L. 
c30A, §3. Said n o t i c e  s h a l l  s t a t e  t h a t  a va r i ance  i s  under cons idera t ion  
by t h e  Div is ion ,  and i n d i c a t e  t h e  Di rec to r ' s  t e n t a t i v e  determinat ion 
r e l a t i v e  the re to .  To t h e  extent f e a s i b l e ,  the variance proceeding s h a l l  
be conducted a s  p a r t  of any pending d ischarge  p e r m i t  proceedings pursuant 
t o  G.L. c .21,  543. In any var iance  procedure, t h e  burden of  proof r e l a -  
t ive  t o  j u s t i f y i n g  t h e  va r i ance  s h a l l  be on t h e  pa r ty  reques t ing  t h e  
var iance.  Any variance granted pursuant t o  t h i s  r egu la t ion  s h a l l  not  
extend beyond t h e  e x p i r a t i o n  d a t e  of t h e  permit.  

PART 5 BASIN CLASSIFICATIONS AND MAPS 

Regulation 5.1 Descr iu t ion  of Contents. T h i s  p a r t  sets f o r t h  t h e  
procedures and gu ide l ines  t h e  Division must fo l low i n  c l a s s i f y i n g  t h e  waters 
of t h e  Cornonwealth, and t h e  c l a s s i f i c a t i o n s  themselves. The procedural  
rules fo r  c l a s s i f y i n g  are contained i n  Regulat ions 5.2 through 5.4. Regu- 
l a t i o n  5.5 conta ins  maps and t abu la t ions  i d e n t i f y i n g  t h e  assignment by t h e  
Divis ion of each segment t o  one of t h e  c l a s s e s  set f o r t h  i n  P a r t  3.3 of 
these Standards,  the des igna t ion  of uses and a s soc ia t ed  c r i t e r i a  f o r  t h a t  
segment and t h e  imposi t ion of s p e c i a l  l i m i t a t i o n s  i n  r egu la t ions  4 .2 ,  4.3, 
and 4.4 t o  t h a t  segment. 
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Regulation 5.2 Designat ion of  Uses. I n  determining 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 iv i s ion  must f u l f i l l  i t s  stat- 
ucory mandate as set f o r t h  in Regulat ion 1 . 4  of  t h e s e  s tandards .  Wherever 
a t t a i n a b l e ,  t h e  Div i s ion  s h a l l  des igna te  the n a t i o n a l  goa l  u ses  of pro- 
t ec t ion  and propagat ion of  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 ec rea t ion  in  and on t h e  waters i n  c l a s s i f y i n g  t h e  waters of t h e  Commonwealth. 
I n  determining whether t h e  n a t i o n a l  goa l  u s e s  are a t t a i n a b l e  f o r  a given 
water,  the  Divis ion has  considered l i m i t a t i o n s  imposed by n a t u r a l  cond i t ions ,  
i r r e v e r s i b l e  a r t i f i c i a l  cond i t ions  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  tech- 
no log ica l  t reatment  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  circumstances. \ 

Regulation 5.3 Other  Applicable  Standards.  Waters c l a s s i f i e d . b y  t h e  
Division i n  t h i s  p a r t  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  pursuant t o  
f ede ra l  o r  Massachuset ts  s ta tu tes  and r e g u l a t i o n s .  Where such a d d i t i o n a l  re- 
s t r i c t i o n s  are known, t h e y  a r e  noted i n  t h e  c l a s s i f i c a t i o n s  i n  t h i s  p a r t .  
Where these  r e s t r i c t i o n s  impose requirements  more s t r i n g e n t  than  requi red  
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  water s u p p l i e s ,  such r e s t r i c t i o n s  s h a l l  be considered and appl ied  
by t h e  Divis ion i n  c l a s s i f y i n g  t h e  waters t o  t h e  extent au thor ized  i n  t h e  
Massachusetts A c t .  

Regulation 5.4 F i s h e r i e s  Designat ions.  For in l and  waters  c e r t a i n  specif-  
c r i t e r i a  become a p p l i c a b l e  on t h e  b a s i s  of  t h e i r  des igna t ion  as a p a r t i e -  i c  

d a r  type of f i s h e r y .  Therefore ,  in land  segments are des igna ted  a s  cold 
WaKer, seasonal  co ld  water o r  warm water  f i s h e r i e s .  I n  seasona l  cold water  
f i s h e r i e s ,  c r i t e r i a  f o r  co ld  water  f i s h e r i e s  apply during the per iod  of 
September 15 through June 30 annual ly ,  and cri teria f o r  warm water  f i s h e r i e s  
apply at  ,all o t h e r  t i m e s .  

Where t h e  Div is ion  determines t h a t  n a t u r a l  cond i t ions  prevent  t h e  
at ta inment  of water q u a l i t y  capable  of suppor t ing  a warm water f i s h e r y ,  a 
use designat ion of a q u a t i c  l i f e  has  been made. 
i n  Regulation 5.5, the c r i t e r i a  f o r  a warm water  f i s h e r y  apply f o r  a l l  con- 
s t i t u e n t s  except t hose  a f f e c t e d  by t h e  n a t u r a l  cond i t ion ,  which 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  s p e c i e s  as determined by 
t h e  Director  i n  c o n s u l t a t i o n  wi th  t h e  Massachuset ts  Divis ion of F i s h e r i e s  
and G a m e .  

I n  each segment so des igna ted  

Regulation 5 . 5  C l a s s i f i c a t i o n s .  For t h e  purpose of applying t h e  Massa- 
chuse t t s  Water Qua l i ty  S tandards ,  t h e  w a t e r s  of the Commonwealth a r e  hereby 
c l a s s i f i e d  a s  shown i n  t h e  following t a b l e s  which are a p a r t  of  t h e s e  regula-  
t i o n s .  Columns 1 and 2 o f  t h e  t a b l e s  d e s c r i b e s  t h e  segment. Column. 3 iden- 
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  of t h e  segment. Column 4 i d e n t i f i e s  
t h e  use o r  uses  f o r  which t h e  segment is des igna ted ;  (P&S) means primary 
and secondary con tac t  r e c r e a t i o n ,  (Sn) means seasona l  f i s h e r y ,  ( 0 )  m e a n s  
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  appl icable  p r o v i s i o n s  of P a r t  4 and Regula t ion  5.3. 
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APPENDTX C 

LETTERS TO TOWNS/CITIES CONCERNING EFE'LUENT LIMITATIONS TO BE USED IN 
FACILITIES PLANNING 



. .  
. . .  . ~ ~ . ,  . . ~ .  . . ... ,..... . , .. 

Docember E, 5980 

Kenneth J. GowderIy, Chobraan Re: Billerits 
3oard of Sewer C O ~ ? P ~ S S ~ O Z ~ Q Y S  Far P l i t y  Blannlng Study 
is3 ‘&s:on Road ?d&S-;;PC 6 5 7  
Billoricr. Wassachusetts 01882 

Dcrr Hr. Powcbtly: 

ducrad an extensive a n a l y s i s  o f  t h e  proront end proposed w n s t o -  
rator d i t c h a r p o ~  t o  tho Assabeo and Cmxord  Riv3~s. 3 3 s  eral- 
uetion included bosh econoaic and anv1romonoal Concerns. 

A l t h o u ~ h  Advanced Secoadury Treatment (AST) had originally 
baen prapoood by t h t s  Division f m  tho BiJlsrdca lbste*etar Treat- 
reont Plan t ,  this recent study fa i led  t o  produce C Q ~ C P U S ~ W  cvfdeaca 
that rdvancod level$ of Zroament oroldld be z ~ e s e s a a ~ y  Pn order t o  
naislrsln the  prescrgbed water qumlity stmBIJards rashin tho Assabat 
and Concord R i v u n .  The ec~nesics Parolvcd fc proriding AST doas 
not IRLTTanf a rasrgfn of ISshf8tY eo conpensaea Sar t h e  3 e c k  oi hew- 
ledge concerning the  r e l r t i o n s h l p  between tha  p o l a ~ t o n c ~  baing Cis- 
charged and t h e i r  inpact  en she pacolv%ng m t o i ? t  %n nhls particular 
case. 

omcndod for t h e  BiHSerica Wa3terac.er Trentaene Pleat. Effluent 
limits n?iish should be used in ~ h c  oagobng f o c l P i z y  planning s t u d y  
are es  f4llOWS: 

Ef f1 Lien t Cha rilc torlst k s  

Tho Division of Water P o l h t i o n  Control bsa racently coa- 

Theraioro, rbcondaay Ore% ent with post-taos~t90n be being ~ ‘ P s -  

DS3tharga Limdtetiono 
Monthly Wsekly j Harfs’-fn 
Av e rags Averags Dsy 

Iiocbenicsl Oxatnon Demand. 
s-dry .  2 O X  4 s  mc/L SO MGJL 

Total Suspended S o l i d s  IS HC/L 50 MG/C 
Set t leable  Sollds 0.1 WLIL 0.5 ML/Z 
Focal Coliform Bsctahia 
Total Colif3rm Escteria 
Dlssolvcd Oxygen 
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Xtnneth S. Powdsrly, C h i l a o n  
December 1. ID80 
Page 2 

I '  

Yah7 truly yDurs. 

lhoaar C. Mcbhon 
Uisictor 
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Stevan 9 .  S h e i f f o r ,  Town Wamgsr 
c / o  Eoard of Sefecemenr 
*own Zioust 
Concord, Mbssachusstta 01742  
-. 
Dear Mr. S b u l f f e r :  

Thc Division of Mater Pollution Conorol ha5 rocmt ly  COD- 
ducted sa a x t e n r i v e  analysis of t h a  present aid p r o p o n d  u s s t o -  
m f e r  discharges-to t h e  Asssbct  aad COaCQrd RSaors. This cval- 
w t i o n  Bncldded both ocoaosis oad ea.rPrenaentaP concc'sbs. 

.BTthoargh Advanced Secondary TrcrPntnt (MY) had originally 
been prapoeod by this Divisfcz %or the Concord Xastetlater Treat-  
aotn Plane, this FBCODLP: study failed to Broduca conclusive evid- 
enre that  advanced lavelo of treatment u3d be nscossery in order 
t o  s a i n t r i a  the prescribed water q u a l i t y  arrndordo wi th in  tho 
Assaboa and C O D C Q ~ ~  R~VBPS. Z t e  economics involvd Is p r o v l d h g  
AS? d w s  not warrant a anrgin of safety t o  conponsmtm €0.5 t h o  
lack o f  knowlope concerning rho r o l s t i o n o b i p  boewsen the p o l l t i t -  

t h i s  particular case. 

Thorofors, secondary tseaesirenr w i t h  posZ-eer5t~oa 8s b d n p  
rscoumonded for t h e  Concord Waspewator Treatment Plant. Efdfusnt 
l l s i t 6  which should be sssd ir zkc ongofins f e c i i i t y  plannin% sLudy 
aro AP) folloro: 

P R t 5  b C h S  d i ~ f u r p d  SrPd t h e i r  bigact Qn t h Q  reC&iPrPng *?L'SefP 

- 

EOfBuent CFinracteriorac Dlachoxge & h i e a t i o n s  
.*srt!lly Weekly Hariaua 
Avm-rq.3 Avaaorage Doy 

Biocherieal Oxygen D e i i a ~ d .  
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Steven E. She i f far ,  Town Manager 
C/Q frostd of 6elccman 
Dkconbar l a  1980 
Page 2 

Tho control of nutrianar sntarfng the Aseobek rad Concord 
Rirors appears desirable. Houayer, the beasfits o f  phssphorus 
removal are questionable and thsrefote i t  i o  net b e h g  required 
a t  t h i s  time. As techniques for evalurtizig ths .des irrbi lPty  of 
reacwinp phosphorus are i q t o v t d .  tho situatfsn h tbe  Assabet 
and Concord Rivers will be reviewed. 
phoruo removal rill be required in the  futuro should be addressed 
w l t k i n  thu f a s i l i t y  plan. 

please do not kcsitate t o  tontatt thlo abficrr. 

The poaslbfiitr tht  phom- 

I f  YOU have alar gueStiOnS QI c o ~ e n t s  cQcCaXlinp Shi3 P l a t t B Z ,  

n o a a s  c. kMrbcPn 
D i r C s f Q P '  

TCV/rtEP/ds 

C C :  Esvironnantal ~ P O ~ C C ~ ~ O A  Agency, Municipal Facdl ities Branch, 
JFX %r;llding,  Eoston, Ma 02205  
Ca~cp, Dresser a d  WeKec, ? h a  Center Pl5ao. Bostcm, Ma 62105 

bcc: Russ Isaac, Water Quality 

, 

, 
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Honorable Joseph A. Farreckin, Mayor 
e byember 28, 1980 

Page 2 

the s i tuat ion in the Asorbat R f 7 0 t  will bo rariswed. the pos- 
sibility that phosphorus removal will be required in the  futuro 
should tberafore bc taken i n t o  oCCQKRt i n  the boc f l i ty  dusigr?. 

%a t r u s t  this info.wation ai11 RIIOW the City t o  proceed 
vfth the preparation of a Step 1 ( F a c i l i t y  Planning Study) Grrnnt. 
Once t h i s  Facility Planning Stud7 is to poino of QinsIPxtng design 
flows, t h e  Division s h o u l d  Be n o t i f i e d  so that  ehose cfflratat 
lhf ts  can be aodificd i f  necessary. 

please do not  b a s i t a t s  t o  coneact t h i s  off ice .  

t: 

If yOU hove any qUaStioRS Or CQm63XltS CQPlCsrQblg th io  W k t Q T ,  

Thomas e. mwabon 
Ddrsctor 

T M / W / d S  

cc: Emironmental Municipal Fecilities Sranch, JFX B u i l d i n g ,  
Eoston, Ma 02203 
Netcnlf  and Eddy, Inc . ,  50 StasiFord St., Eostton. Eln 02114 

S c c :  Russ Isazc, Water Quality 

c-7 I 
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John Tobin, Clminiion 
3oveater 28,  1980 
P8ge 2 

In eddltion t o  meeting the above riaits the B i e i l i t y  plan c- should evaluate the possibility of relocating the e f f luont  Fipe 
such that the dircharge P5 below the HIph Streot impoundment. 

fl;o ccntrol of nutrlents ortering tha As8ab.et and Coccoad 
Rivers appoars dcsir5bk. However. the betedit6 of phosphorus 
remval  azo question8blo oed thertfore it Is Cot being required 
st t h i s  t ine .  As techniques for cval-wting t h e  desirabilfep of 
r6mQViag pbosphorur ate i R p r O V d ,  tho situation in t h o  Assabet 
and Concord Rivets will bc reviewad. Thc p s s i b i l i t y  that pkos- 
phorua removal u311 be required bo the  futuro should be addressed 
within the f a c i l i t y  plan. 

please  do r a t  hesitatpr t o  contact tlils oflicc. 
I f  y w  b v o  any guostioas 0r cozimmos concernlng th t s  =attar, 

Very truly p u t s ,  

TCt:/?:bi’/ds 

cc: , hvironncntal  Protecrion A ~ O H I C Y ~  ? f m i c i p e l  €aciXities Eranch, 
JFK Buildin;; ,  Boston. Pa 02269 
Dufrenso - licnrg, 119 Hain Scree%, Cencord, Ha 0 1 7 4 2  

bcc: Russ Isaac ,  Water Quality 

, 
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The Division ob Eater Pollution Coxtrol kat conducted an 
extensiva annlyrir O P  tho resent and p~apoi lcd  wastewater dis- 
charges for the lfcstborrrupE - Shravsbury area. n e  result3 of 
t h i s  study i n d i c a t e  t h e  need for a lave1 of treatzent between 
advanced sacondsxy [AST) and advuced testabater freatment [Am) 
at  the proposed facility. In view of the uncertaintien rftbh 
the analysis and rhc sotticlprted Iglprovement ln quality of wa'bet 
relenaed fson t h e  upstream bnpgundzacnt (2ite A-51,  the Division 
is only requiring adrcnced aeemdary tredtmsaz a t  ~ B Q  propos~d 
disch8rga a t  t h i s  t h e .  

mould be as fol lour:  

From April 1 through October 15 o f  each yeor 

The c f f l ~ = a t  l i r a i r a t i o ~ ~ ~  Bssed 0x1 a flaw r a t e  of 6 . 5  UGD 

1 

D jssalved Oxygen 

I 

c-10 



> # i ] f i a n  R. P o r t e r ,  Authorized Reprtsent8t iYa 
bctober t t .  1980 
PaPC 2 

From October 16 through Harth 31 of each y e a r  a lesser 
degree of t r ea tmen t ,  probnbly the equ iva len t  bf secondary  
t r e a t r e n t ,  w u t d  be allowed. 

Should water q u a l i f y  violations ocLur as a result of t h i 5  
d i s c u r g e ,  the cost  ef fect iveness  af a d d i t i o n a l  tPUtaent andl 
o r  i n c r e a s e d  q u l i t y / q u a n t i t y  of Poleases from ispbundment site 
A-5 would bo assessed. 

While c o n t r o l  of n u t r i e n t s  loadingo t o  the Asombat Rives 
appears d e s i r a b l e ,  the f a c t  that tht h 'a t iona l  E u t r o p h i c a t i o n  
Suruey i d e n t i f i e d  nitrogen as tba, l i m i t i n g  nutrient in  seveP.1 
Assabet Rlrcr impoundments makes phospholnns P ~ I W V ~ ~  i n s p p w p r i 8 t e  
a t  this t ine.  As techniques for eT-Alusting the & s i r a b i l i t y  Of 
resoving  phosphorus are isproved, t h e  s i t u a t i o n  I n  :he Assabet 
Z i Y 8 P  will bsi reviewed. Ths possibility thaa phosphorus ramoval 
vilf bo required fn the future should therefore be trken i n t o  
sccous  in the f a c i l i t y  desiga. 

p l e a s e  do not hesitate za c a n t a s t  ~ t .  %irk Pare of t h i s  off ice .  

. ?  
_I . , -  

If you have any qubsrion;-or cagnents  coneernlng thio matter. 

YOUP38 

. . . .  
. . . . .  

. 
. . .  . . .  . - .  . - 

c 

. . . . . . .  
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APPENDIX D 

1979 SU&CO WATER OUALITY INDEX 

The Water Q u a l i t y  Index (WQI) used by t h e  MDWPC a t tempts  t o  present  an es t imate  
of water  qua l i t y  a s  a s i n g l e  number between 0 and 100. 
used t o  generate  t h i s  number: dissolved oxygen (DO), f e c a l  coliforms (FEC), pH 
(PH), BOD5 (BOD), n i t ra te -n i t rogen  (N03), phosphate (P),  ammonia-nitrogen (NH3) ,  
t u r b i d i t y  (T), and t o t a l  s o l i d s  (TS). The W Q I  number assoc ia ted  with a su r face  
water can be descr ibed as follows: 

Nine parameters a r e  

W Q I  Number Descr ipt ion of Water Q u a l i t y  

100-90 
70-89 
50-69 
25-49 

0-24 

Ex c e 11 en t 
Good 
F a i r  
Poor 
Very Poor 

A compilation of t h e  W Q I  f o r  t h e  1979 SUASCO surveys i s  presented below. 
t h e  column Parameter Violated a r e  l i s t e d  those  parameters which r a t e  below 70, 
50 (marked with oneas t e r i sk ) ,  o r  25 (marked w i t h  twoas t e r i sks ) .  Station 
l oca t ions  can be found i n  re ferences  (1) and ( 2 )  of t h e  bibliography. No WQI 
w a s  produced fo r  t h e  1974 da ta  as  t u r b i d i t y  and fecal col i forms were not  
analyzed f o r  t h a t  year.  

Fur ther  information on t h e  MDWPC W Q I  can be  found i n  re ferences  (10) and (11). 

Under 

ASSABET RIVER 1979 W Q I  

S t a t i o n  

AS01 
As02 
AS03 
AS04 
AS05 
AS06 
AS07 
AS08 
AS09 
AS10 
AS 11 
AS12 
AS13 
AS14 
AS15 
AS16 
AS17 
AS18 
AS19 
AS20 

J u n e  Survey 
Parameter Violated 

FEC BOD 
FEC BOD* P* NH3* DO 
FEC BOD* P* M3**  DO 
FEC BOD* P* NH3** DO* 
FEC BOD P* NH3** DO** 
FEC* BOD P NH3* 
F E C  BOD P NH3* DO 
FEC BOD P* NH3* DO 
FEC BOD P NH3 
FEC P NH3 DO 
FEC P NH3 DO 
BOD P NH3 
FEC* P NH3 
FEC P NH3 
FEC P NH3* 
P NH3 DO 
BOD DO 
EEC BOD NH3 
FEC P NH3 
FEC BOD P NH3 

J u n e  
.!!E 
75.7 
61.7 
56.2 
53.6 
48.5 
61.8 
65.7 
66.5 
71.0 
69.4 
70.0 
76.8 
74.9 
79.3 
72.6 
75.6 
79.1 
75.2 
77.1 
76.0 

D-1 

August  
wor 

67.7 
56.4 
4 0 . 0  
4 0 . 4  
4 3 . 5  
47.1 
63.6 
5 9 . 4  
64.9 
60.8 
6 4 . 3  
79.2 
76.4 
75.3 
62.4 
70.0 
8 7 . 4  
75.9 
70.8 
75.2 

August Survey 
Parameter Violated 

BOD* NH3 DO* 
FEC BOD* P* NH3 DO* 
BOD* P* NH3** DO** 
BOD* P* NH3** DO** 
BOD* P* NH3** DO** 
BOD P* NH3** DO** 
FEC P* DO* 
P* NH3* DO* 
P* DO* 
FEC P* DO** 
P DO** 
P DO 
FEC P DO 
P DO* 
P* DO** 
BOD P* DO* 
P 
FEC* P 
FEC BOD* P NH3 
FEC P NH3* 



8 t a t  ion 

As21 
As22 
AS23 
AS24 

I 

S t a  r i  on 

SCOl 
sc02  
SC03 
SC04 
SC05 
SC06 
SC07 
SC08 
SC09 
SClO 
S C l l  
sc12  
SC13 
SC14 
SC15 
SC16 
SC17 
SC18 
SC19 
sc20 
s c 2 1  
sc22  
SC23 
SC24 
sc25 
SC26 
SC27 
SC28 
SC29 
SC30 
SC31 

ASSABET RIVER 1979 WQI (CONTINUED) 

June Survey June August August Survey 
Parameter Violated NQI Parameter Violated 

FEC BOD P NH3 
FEC BOD P NH3 
FEC P NH3 
FEC NH3 

73.0 80.5 P 
77.4 82.7 P 
76.4 81.9 P 
75.8 83.7 P 

SUDBURY AND CONCORD RIVERS 1979 W Q I  

June Survey 
Parameter Violated 

DO** 

FEC 
NH3 

FEC 
FEC 
FEC 
FEC DO 
N03* P NH3* TS* 
BOD NO3 P NH3 TS 
BOD P NH3 DO 

DO 
DO 
DO 
DO 

FEC P 

DO 

FEC 
FEC** 
FEC** BOD NH3 

June 
fJ4L 
67.5 
86.9 
85.9 
86.8 
85.9 
85.6 
84.0 
83.2 
72.7 
65.2 
71.5 
74.6 
84.6 
84.2 
82.8 
80.8 
81.5 
81.5 
81.8 
84.9 
84.5 
79.7 
83.4 
83.7 
83.0 
82.5 

81.4 
82.1 
68.9 
62.7 

81.2! 

August 
WOI 
67.6 
85.9 
84.8 
83.0 
85.3 
86.0 
88.1 
84.0 
69.9 
66.0 
46.1 
77.6 
81.5 
82.1 
73.0 
81.7 
76.7 
73.3 
74.1 
79.8 
79 .1  
82.5 
81.7 
82.3 
82.4 
82.4 
79.9 
80.7 
83.1 
70.8 
65.1 

August Survey 
Parameter Violated 

DO** 

FEC 
NH3 

FEC 
FEC DO* 
FEC NO3 NH3* TS DO 
PH* BOD* NO3 P TS DO** 
BOD* P TS 

BOD DO 
FEC* DO 
DO 
DO* 
FEC DO* 
DO* 
FEC DO 
FEC DO 

FEC 
FEC 

FEC* 
FEC** BOD NH3 
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