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I I N T R O D U C T I O N

A. PURPOSE AND SCOPE

I. Stud y Ob j e c t i v e s

The general o b j e c t i v e  of tie’ C o o r d i n i t i u u ~ Co m m~ t tc e ’\ , s  t l .  f o r —

i n u l a t ion of a bas in  p lan tha t  v. i i i  ser v e  as f l e x i b l e  i.,jitde fo r  t f u

o r d e rl y d e v elo pme r t and  op t i m u m i t , l i ’ . i t i o n  of t h e  wa t e r  and  r e l a t e d

land r e s o u r c e s  of the  b a s in . The b a s i t .  p lan  p l a c e s  e m p h a s i s  on t h o s e

a c t i o n s  foun d n e c e s sa r y  to m e e t  i i at c  r r e s o u r ce s  n e e d s  ta r the l~~80
t i m e  f ram e , and  r e f e r e n ce d  as the E ar l y  A c t i o n  P l a n , ~ nd i d e n t i f ie s

p o te n t i a l  m e a s u r e s to m e e t  n e e d s  ft r o d  the  v a r  1020 . 
V

The C o n ne c t i c u t  R i v e r C o m p r e h e n si v e  Stud y is one of a Sc r l e s

of wate r r e s o u r c e  p l ann ing  s t u d i e s  b e i n g  p e r f o r m e d  fo r  the  en t i r e

n a t i o n  u n d e r  the ove rall  gu idance  and  d i r e c t i o n  of the W a t e r  R e s o u r c e s
C o u n c i l . The b a s i n  p lan , to be u se d  as a gu ide  in d e ve l op m e n t  o~ the

b a s i n ’s n a t u r a l  wate r and r e l a t e d  land r e s o u r c e s , has g i v e n  con sid -

e r a t i o n  to m e e t i n g  p r e s e n t  and f u t u re  r e q u i r e m e n t s  f or  \~at e  r supp l y ,

f lood c o n t r ol , nav i ga t ion , hy d r o e l e c t r i c  po\i e r , r e c r e a t i o n , f i s h  a n d

i~ i l d i i f e , and othe r p u r p o s e s  w h i c h  depend  on or ar e  r e l a t e d  to w a t e r
r e s o u r c es .  These are  commonly referred to as m u l t i p le p u r p o s e s

or u s e s .  G e n e ra l l y ,  m u l t i p l e_ p u r p o se  d e v e l o p m e n t  a ff o r d s  a way to

o p t i m i z e  r e s o u r ce s  of w a t e r and  l and , to m a x i m ir e  b e n e f i ts , t i n t to

conse rve  n a t u r a l  r e s o u r c e s .

C u r re n t  g u i d e l i n e s  in c o m p r eh e n s i v e  i~ate r and  r e l a t e d  land re-
s , u u r ce  p lan f o r m u l a t i o n  pr o v i d e  f o r  c o n s i d e ra t i o n  of m u l t i p le objec-

t i ve s  as n e l l  as m u l t i p le ~~at c r  r e s o u r c e  u s e s .  These  m ult ip le objec-

t i v e s  i i a i e  been  ide n ti f ied is  N a t i on a l  E f f i c i e n cy , Reg iona l  D e v e l o p m e n t
and E n v i r o n m en t a l Q u a l i ty  and a r e  d i s c u s s e d  in de ta i l  in Se c t i on  \V J  ef

t h i s  a p p e n di x .

In a d d i ti o n  to the three p lan f o r m u l a t i o n  o bj e c t i v e s , the t o l l o n —

iiaz policies , princip les , and assumptions termed the basis f r  prcpzi —

r a t i o n  of t h i s  r ep or t :

a . The p lan made  m ax i m u m  u se  of a l l  a v a i l ab l e  d a t a

a n d  p r e v i o u s  St t i i i s  S.

h. The p lan  c on s i d e r e d  i l l  l , c t i e  t i c  ia 1 u ses  at  t i t i ’ land
and it it t  r r e s o u r c e s  of the  ~~ a i i i  1 r e t .

K-i

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
V



-~~~~~~~~ ~~ V V • ~~~~~~~ ~~~~. V V  V -

c .  The recommended plan makes maximum use of
those authorities , responsibilities , and going
programs of existing Federal , State , and local
agenc ies . V

d .  The plan is intended to be a flexible document
capable of being modified and up dated periodicall y
to meet chang ing conditions in future y e a r s .  In
many instances , the plan is conceptual as much as
it is app l icab le .  This means that the end is some-
times more important than the measure that is
ultimatel y employed to meet that end .

2 . Area l  Extent

The basin ’ s stud y area consists of that portion of the Connecti-
cut R i v e r  Basin which is within the United Sta tes .  It contains 11 , 136
square miles and extend s 280 miles from Canada to Long Island
Sound . It includ es land in four States , of whi ch 13 % is in Connecticut ,
Z4~ t in M a s s a c h u s e t t s , 28% in New Hampshire , and 35% in V e r m o n t .
Exclud~ d from this study are 114 square miles in Canada . The main
river separates New Hampshire and Vermont along its wes t  bank
and cuts through the west central sections of Massachusetts and Con-
necticut. From a hydrological standpoint , the Connecticu t River
drains 41% of Vermont , 33% of Massachusetts and New Hampshire ,
and 19’ , of C o n n e c t i c u t .

To f a c i l i t a t e  stud y of such a la r ge  r iver  basin , the s t u dy  a r e a
was d e l inea ted  into six s u b - b a s i n s .  These r e f e r e n c e d  su b d i v i s i o n s
a cr e  to p r o v i d e  control  at the basin level , at the State  ~~~~~ and a t
a sub -  s t a t e  l e v e l  to p e r m i t  g r e a t e r  de ta i l  in areas where desirabl e .

It is r e c o g n i z e d  that  no one areal breakd own of the basin , whether
baaed on economic , physical , social , biological , or political factors

V,yould be completel y satisfactory for all purposes . Floweve  r , the six-
part subdivision , as shown on Plate K-I , proved to he a suitable t o o~ 

V

fo r  u se  in this s tud y .  Fu r th e r  areal  subdiv is ions  of the basin as re-
qiired for special stao-l y pu rposes , for  examp le , s u b - b a s in  or t r i j ) i U m  r ’
an a l y s i s , v er e  coordinated within fbi’ franie,vork .

The p r n c e s  a of i d e n t i f y in g  pres ent and fit ure resour. ~ V de . o l o p
n i e r O  n e e d s  c o n s i s t e t  of e x a m i n i n g  the demand for r e o ’ir  es  or  t b .
ex en t  of r e s o u r ce  p r o b lem s ;  then  e x a m i n i n g  the c a p a b i l i t i e s  of ox -
istin g r, sourc e d e v e l op m e n t s  to me t t t h e s e  d e m a n d s  or solve  l o s e  

—- V - V — ~~~~~~~~~ V
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prob lems . The stud y dea l t  with demand s on the  b a s i n ’ s r e s our ces
o r i g i n a t i n g  f r o m  within the bas in  and f r o m  o u t s i d e ;  h o w e v e r , at the
same t ime , the stud y was  l imited to w i t h in  the b a s in  i l l  i t s  c on s i d e r a -
tion of resource capabilities . Because of this , a bas is for separa_

ing the in from the ? out t for both demand s and r e s o u r c e s  capabi l i t i es
was essential .

The large s i ze  and d i v e r s i t y  in a rea  of the bas in  made it an ‘n-
wieldy unit for planning. The bas in is not homogenous in terms of

physical , economic , or other fac tors . To obtain a reasonable de-
gree  of h a r m o n y  in the planning f r a m e w o r k  fo r  p a t t e r n s  of economic
a c t i v i t i e s , pol i t ical  d i s t i nc t i ons , ph y s i c a l  c h a r a c t e r i s t i c s , and th e
ava i l ab i l i t y  of u s e f u l  data , a r ea l  com p ro m i ses  w e r e  road. .

The r e s o u r c e s  of the basin w e r e  i n v e n t o r i e d  w i th in  a ba s in
f r a m e w o r k  fo r  State po r t i ons , g e n e r a l ly by c o u n t i e s . M aj o r  i t e m s
of populat ion and economic  a c t i v i t y  w e r e  p r o~ ec ted  fo r  s u b - s t a t e
areas  which approximated the basin . The c l o s e s t  connec t ion  between
the two w a s  at the  coun ty  or “g r o u p s  of c o u n t i e s  

V V  l e v e l .  The i n v e n t o r y
data which was alread y on a basin basis was adjusted as required , to
fit a scheme of delineation below the ba sin level. I V r o ec t i ve  data ,
a l thoug h it c losely app rox ima ted  the bas in , r e q u i r e d  some ad~u s trn e n t
to f i t  the basin area.

The State a r e a  p rov ided  a n a t u r a l  f o u r - s e c t i o n  f r a me w o r k  fo r  s u b -
bas in  de l inea t ion . The p a r t  of the b a s i n  in New H a m p s h i re  and V e r m o n t
which  r e p r e s e n t s  about  2 / 3  of the to ta l  a r ea  of the ba s in , is s u f f i c i e n t l y
d i f f e r e n t  f r o m  sou th  to n o r t h  so that  a s p l i t  in the  a r ea  n o r t h  of W h i t e
R i v e r  Junc t i on , V e r m o n t  and H a n o v e r , N ow H a m p s h i r e  w a s  m a d e .
This r e s u l t e d  in the s ix  s u b - b a s i n s  shown  on Pla ’e  }V -

From a hy d r o l o g i c  s tand point , t he  U pper  B a s i n  w a s  c o n s i d e r e d  to
include all of the a r ea  that dra ined  into the C o n ne c t i c u t  R i v e r  inc lud-
ing , and u p s t r e a m  of i ts  c o n f l u e n c e  w i t h  th e  Oi-nponpanoosuc  Rive r .
The Midd le  B a s i n  i n c l u d e s  all the  w a t e r s he d  s ou t h  of th  I J P m V r  B a s i n
w h i c h  d r a i n s  into the  ma in s t em of t b ,  C o n ne c t i  u t  R i v e r  a t  h ,  n o r t h -
e rn  M a s s a c h u s e t t s  S t a t e  l i n e . rh L o w e r  P a s i n  i n ( l u d e s  t h a t  r e n t a i n -
ing  p o r t i o n  of the b a s i n  W h i ’. V h is sou th  of t h e  M u d d l e  B a s i n . i h e  Uppe r
B a s i n  i ’ a s  f u r t h e r  d i v i d e d  into S u b -b a s :n  A r e i  I ) ipp i r New H a m p s h i r e)
and t ’ i t t b — b a s i n  A r e a  11 ( t i p p e r  \V e r r n o n t )  . i h o  \ I  d d l e  B a s i n  w a s  d i v i d e d
into  S u b - b a s i n  A r e a  I l l  ( l o w e r  N ew H a m p s h i n i  and  ~h i b - b a s i n  \ r e u IV
( l o w e r  \ e r m o n t ) .  F1a I V o n e r  B a s :n  \ v t s i iy i d e d  n t  t ’ u b — b a s i n  A r , , ,  \

( M a s s a c h u s e t t s )  and t ’ h , b — l , a s i n  V I  ( C o n n e c t i e u t ~ . A rea  \V w i ’ ~ L n s i d t ’r i ’d

_ _  V V~~~~~~~~ V V V  V V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ VV
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as tha t  par t  of th~ w a t e r s h e d  ap~~t r i o i r n  01’ the  c o n f l u e n c e  of the We.t—

f ie ld River  with the main stem of the Co n n ec t i cu t  R ive r .

B .  ASSUMPTION S, METHODOLOGY ,  AND DEFINITIONS

Maximum u t i l i z a t i o n  w a s  ma d e of ex i s t ing  data such as the report
of New England - New York In te r -A gency Committee (N E N Y IA C)  and re-
ports of Feder a l . State and pr iva te  agenc i e s . Development  of new data
was minimized  and 5~~,

V r e e n i n g  of a l t e r n a t i v e  m e a s u r e s  was  accomplished
to the maximum exten t  p r a c t i c a b l e  by u se  of pas t  s tud ies  and r eco rds ,
r e c o n n a i s s a n c e , and consu l t a t ion  among oer sonne l  of p a r t i cip a t i n g

F a g e n c i e s .

The i n v e s t igat ion:

a . i d e n t i f ie d  the g e n e r a l  n a t u r e  and  scope  of .v~~t cr
and r e l a t e d  land r e s o t i r L  es deve lopmen t  needs
which  wil l  be e n c o u n t e r e d  in f u t u r e  y e a r s . con-
f ining p lann ing  s t u d i e s  to mee t  the m i n i m u m  de-
tail  and scope n e c e s s a r y  to m e e t  t h e s e  r e q u i r e -

V m e n t s ;

b.  d e f i n e d  an e  e v alu a t e d  in a n f f ~ c :e n t  d e t a i l  to com-
p r i s e  a b a s i s  f o r  a u t h o r i z a t i o n  st u d i e s  of t h a s e
p r o j e c t s  fo r  w h i c h  F’e d e r a l  au~ h o r i~’a t i o n  wi l l  be
r e q u i r e d  to p e r m i t  n e c e s s a r y  c o n s t r u c t  i on  to be
i n i ti a t ed  by 1080 :

c . i d e n t i f i e d  t h e  n a t u r e  and S ( O r ) ,  of t he  V~ ad  it i o r t a l
.‘lem u l s  of ;h ~ a l a n  w h i c h  s ho u l d  he e-’ t r t : ken
und o r non — F edt ’  r a l  or ~ h i ’  r F V V d t . r a l  p r oc  r u i n  ~
by l~~8D;

d . and i d e n t i f i e d  p o t e n t i a l s  f o r  IL I V’ e t u n g  t } 0 V  fl 1 , 0 5

t h r o u c h  I U I I )  f l .  l a d i n g  L n c r I V , I s . V ( :  s c a le  w a r —

r . u O t & V , l  a! p r o l i c t s  r , t o : i r e t by 19 80 .

I n d i v i d u a l  a t  , 1 e l e n e n t s V ,Y :n , n s i c : t~r t u  f ly  t o  t b .  po in t  n e c —
t ’ s sa r v  to  a r r:v e  -it t h e  con . l u a  i. u n S  r e q ui r e d  a’ the ‘ a  r t i c u l a r  s t age

of ‘l iC  s t u d y .  St u d t c s  of t e i t  r i ’ s  . in cJ  e ’ l e i v i ’n t s  ,Ve e iV e t e r n i i n u , t ( d  w h e n

w as  i , t , r n t i n ,  t h a t t h e  p a r t i c u la r  t
V
e a t l V r V c r C l e n O  O f  v~~~~i s  n o t  J t i i i  V

t i f i v , i  f o r  i n c l u s i o n  as p a r t  ot t i  ,n u r e t i  O S j i V i l i e n .  i ) u r i n g  l a t ’  (
V

u n l i v a l u a l  a t h o r ’ V’V e t loa  r e p i ; rt s  , f u r t h e r  r ,~l~ r I a ~ ~~~~ in  p r t o u t  S

and d e t a i l  ti ; t y  he a .  on1 pli~~u i ,  ‘I

V 4
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The investigations included active partici pa tion and coop er a tion
b y F e d e r a l  a g e n c i e s  and a p p r o p r i a t e  regional , S ta te , and local  pub l ic
a g e n c i e s  and i n t e r e s t s . The v i e w s  of each w e r e  c o n s i d e r e d  and t a k e n
into account in the determination of requirements and in the formula-
tion of plans fo r  r e s o u r c e  use  and deve lopment .

Future needs were estimated for 1980 , 2000 , and ~0Z0 . Pro .’c-

t i ve  economic studies provided the forecast d i m e n s i o n  of d e m o g r a ph-
ic a rid economic factors and served as tools for estimating require-
m en ts for  wa t e r  and rela ted land use s . In addition to the Arthur D.
Little studies , later projections developed by the Office of Business
Economics , D e p a r t m e n t  of C o m m e r c e , the Economic  R e s e a ri h
Se rv i ce , and the F o r e s t  Se rv ice  of the D e p a r t m e n t  of A g r i c u l t u re
w e r e  used  fo r  ove r - a l l  g u i d a n c e .

Cons ide ra t ion  was  g iven  to the need fo r  a d d i t i o n a l  w a t e r  d i v e r s  ion
into or out of the bas in .

The f o r m u l a t i o n  of plans and evaluat ion of i m p r o v e m e n t s  c o n f o r m
to po l ic ies , s t a n d a r d s , and p r o c e d u r e s  set f o r t h  in Sena te  D o c u m e nt
No . 97 . 87th C o n g r e s s , 2nd Sess ion , ent i t led:  “Pol ic ies , S t a n d a r d s ,
and P r o c e d u r e s  in the Formula t ion , Eva lua t ion , and Review of P lans
for  Use  and Development  of W a t e r  and Re la t ed  Land R e s o u r c e s  and
amendments  approved jointly by the S e c r e t a r i e s  of A g r i c u l t u r e ,
A r m y ,  In te r ior , and Health , Educat ion , and W e l f a r e .

The r epo r t  p r e sen t s  an allocation , on a func t iona l  b a s i s  of the
c o s t s  of r e c o m m e n de d  p r o j e c t s  t o g e t h e r  wi th  a p p r o p r i a t e  recorn-
mendat i~ ns , fOr  F e d e r a l  and n o n - F e d e r a l  cost  sha r ing .

The r e p o r t  s u g g e s t s  w a y s  and m e a n s  to imp l e m e n t  the  o o m n p r *~~
h en s i v e  plan r ecommended  fo r  in i t ia l  d e v e l o p me n t  and to ph a s e  the
c o n s t r u c t i o n  of the e l emen t s  of the p lan .

P r o i e c t s  in which  t h e r e  a r e  p r i m a r y  or s u b s t a n t i a l  F e de r a l  in-
t e r e S t s  and w h i c h  ar e  u r g e n t l y needed  w e re  c o v e r e d  b y i n t e r i m  re-

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

To the  i V x t i ’ n t  n . ’ c e s  sa ry for  plan implem entation . t h e  r e p i r

p r e s e n t s  basic  p r i n c i ples  which  should be c o v e r e d  in w a t e r  r i~~~i r i  (V

l aws
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P u b l i c  h e a r i n g s  w e re ’  h e l d  ~‘.a  r ’  d V i r i d  a t  : } e  ‘ . i~~~t t  ol t h e ’  s~~~dv

to r e c e i v e  i n f o r m a t i o n  on i& ~1t u  r r u s u  u i - c e  ne e ds  and d u r i n g  l a t e r

phases of the stud y to present basin deve lo p ri n nt  p l a n s  and  to r e  —

ceive ~ V ic ’iV a r e la t  ‘. 0 t h e r e t o .

P r og r es s  r e p o r t s  w e r e  p r e p a re d  by t h e  ( V o r p ~ of l V n g l n e e r s  in
V 

a c c o r d a n ce  w i t h  e x i s t i n g  r e g u l at i o n s . In a d d i t i o n , p e r i o d i c  r ep o r t s

of s t a t u s  w e re  m a de  to the Coord ina t ini .t  C o m m i t te e  and in t er e s t e d

public  and p r i v a t e  g r o u p s  w e r e  a p p r i se d  as  to s t a t u s  of t h e  i n ve s t i g a -

t ions .

I . A s s u m p t i o n s

The comprehensive plan is p r e d i c a t e d  on a ser i e s  of a ss u rn p-
t i ons  w h i c h  i n c l ud e :

V a. tha t the nation will continue to e n l o y  a p er iod  of
r e l a t i v e  s t a b i l i t y  w i t h  no m a j o r  w a r s  or d e p re s s -
ions;  and

b .  t h a t  w a t e r  will be ava i lable in s u f f i c i e n t  q u a n t i t y
and of a d e q u a t e  q u a l i t y  so tha t p r o j e c t i o n s  and
growth will not be adversel y affected .

These assumptions were used as guides in the (:evelctpnient and utili-

za t ion  of d e m o g r a phic  and economic  p r o j e c t i o n s .

1~~co n o i f l i c  Cr i t e r i a

In t h e  f o r m u l a t i o n  of the’ baa  in p l an  a n u m b e r  of e .  o n on t i c
g u i d e l in e s  w e re  a d h e r e d  t o .  C o n s i d e r a t i o n  w a S  g u i  i n  t o  a l l  p u rp o s es

w h i c h  could  be s e r ve d  by w a t e r  and m e l t e d  l a n d  r e s o u r ce  d e v e l o p
m e n t  . Each  c o m p o nen t  of the p lan wa s  e v a l u a te d  , in t h e  f i n a l  a n a l —
y s i s  , on the’ c o n t r i b u t i o n  it  would  n o  k e to t h e  n e t  b e ’ n e f i  t of t he
t o t a l  b a sin  p lan , r a t h e r  than  to  any s ing le p u r p o s e . A l i a u , t o  t he ’
ex t e n t  p o s s i b l e , a l l  t a n g ible and i n t a n g u  ale  hi J

V
’. ~~ t i ~ and  cOst~ iv’. re

i n c o r p o  r a ted  i n t o  t h e  e v a  lu~e t i on  proc ~ a . I i n , t i  I v  , i t a h o u t i t he

r e c ogn i  V/V Ofl t h 0 t  m a n y  of the I I  em en t  s o t h e  r ( V~ ontm e n  1 d 1i1 0

w i l l  u n de r g o  m o r e  r e f i n e d  cos t  and b e r n e t  t a n i l v - u  i s  in l a t e r  de  —

si gn s t a ge s  p r i o r  to p r o t e c t  c o n s t r ue  t o o .

The’ p l a n n i n g  p ro ce s  a r e v i e we d  both p r o s  c i t  ne ’ , ’i l a an d  p r o b —
l o u i s  and  t h ose  a n t i c ip a t e’’! in the ’ f u t u  IV I V  , T I C  r e e , V I u u i u i  u n :  i V C i r l

A c t i o n  l J l u l n u i t t ( ’ f l i p t ~ t i  t ’c Ornfl i&’fld me ‘ a i r e s  r u q u i r e t t i  t i n  of

1d80 t O e d s  m u  p r ob h nt s  in a rnin rler  \ e l u i c } 1  i t i l l  t i _ V c i  i i : ,  I I ,

-



bes t  base  fo r  ex p a n sio n  to mee t  f u t u r e r ’ ’ 1 V :  i r i o  el  ‘ a , i h e  ~~V f l ( i ! i t  i i  V

p r o j ec t i on  per iod  fo r  the  s t u d y to  r in i na  t i d  \\ . i t  I I  t P ’  ~~ LP) t V  r g c  y e a r

wi th  the 1980 u s e d  as  the a b o r t - r a n ge  b e n e h i n a  r k  ~~~
V
i i n s ’  u n c e s  w h e r e

the u s e f u l  l i f e  of a p r o i e ’ c t  e x t e n de d  to l u n g e  :‘ O u~~~Ou ~i a , id  u -~t t t i e ’ n t  a

were ’  r e q u i r e d  in t he  C O S t  a rid b e n e f i t  a n V , I v s : s . ~ o r  e V , t t i ) p l e  i n  the ’
anal y s i s  of r e s e r v o i r  p r o t e c t s  w h i c h  li ve a c , V 1 L V I l V V O l : f  of \i,V e l l
ove r  50 ye a r s , a r e a s o n a b l e  e x t r a p o l a t an \~~V V

t aV 
L i  . ‘ ~~ a ’  a : l V i h l e ’  p r o —

j e c t i v e  (COfl O fl i jdV l i t  a

P r i c e ’  l e v e l s  p r e v a i l i n g  on or a b o u t  p i n ,  j O V e i i  r~ V i s e d  a s  , i f l  in-
dex in e v a l u a t i n g  c a s t s  a n d  be n e f i t s  fo t- O u S t  S t i O V  f u V ’ ur es . H o wev e r
cost  e s t i m a t e s  of u p s t r e a m  w a t e r s h e d c e s e r v u r a  V \  c i ,  I t V V V i d u t t e t

u s i ng  1965 p r i ce  l o v o l a . An  i n t e r e s t  r V l t e ’  01 4 _  ~V
, ~ w V t a  a S t i ~ i n  ana-

lyz ing  F e d e r a l  i n i e s t r i t e n t ,  as  d i r u ’c~ e f  h v  t h ’ .  ~ , tm ’ i r ife . sV u r c ( V a Coun-
cil . Fu ture ’  c o s t —  and  b e n e f i t s  V

, ,  c r c  i i i s e -o , : t ~ ‘.1 t i  n r ’ .~~~V o n u t  w o r t h  u s i n g
the Federal rate of 1 7  V~~~, V

The P e r i o d  01 a n a l y s i s  U s e d !  in t h e ’ , V \ V
d 1  t I .  i t  p r i i e (t s  w a s  the ’

u se fu l  l i f e  of the ’ p r o t e c t . In gene ’ r a l  , ~~~ ( V  V
i l iV ~~ l i i ,  u u  pe i t i d  va r i  e d

f r o m  ZO or Z~ i y e a r s  f o r  w ast e  t r e a t n i e ’nt  f a c : I t i e s  , t i  100 y e a r s  f o r
m a j o r  r e s e r v o i r  p r o t e c t s . In the ’  ( l e \ e l o ; ) i u u i t u l  of t a t : u  i i  l i e n e f u t s  i t t —

t r ibu tab l e  to Ear l y A c t i o n  p r o j e c t s  , p r e f e  r o n .  e ‘01 L t \ e T i  to  s~~~t i s f i i  e —
t ion of Z O Z O  needs  at t he se ’  p r o s e c  t s  r u b e  r t c i  p t  c u e ’  u s  \\V lVI i C h

a r e  iden t i f i ed  as p o t e n t i a l s  f o r  c o n s t r u c t  i o n  i f t e  r 1 V i  ‘ u t

C .  COORDINA TION

V As  r eg iona l  r e p r e s e n t a t i v e  of t h e  ( T l t i e i  of En g i n e e r s , t he ’ I ) i v i s u o n
Eng i n e e r  of the  New Eng land !  I) iv is  ion , . 5 . A r u t v ( a r J s ot  E n g i ne e r s
was  a s s i g n e d  the ’ m a u o r  r e s p o n s i b i l i ty  o u r  t h ~ cc , t i : l i V _ h t n ef lt  at  t he
s tud y .  A s s i s t a n c e  in m z u i t d a n c e  w e  a a f t  V r i e ~d by he ’ C ~~~r t :  n u V i t in c  c o r n  —

mi t t ee  w h i c h  i s  c o m p ri s e d  of r e p r ’ . s e n t a t i v t a  0 4 V a i l  o t  t h e  p V m r ! j ’ .
V j

pa t ing F ed e ra l  a g e n c i e s  and a r e p r e s e ~~n t i t i v e V d i V .  i t  ~ t u H by  t b ,
Governo r of e a c h  S t a te  w i t h i n  t h e ’  b a s i n . l ! i  l ) i v i s u e i n  E V i t g : t u ’ . e’ r , m a

C h a i r m a n , d i r e c t e d !  t he  C o m m i t t e e  s p e r i o d i c  r i ~~ i W  e t  t h e ’  p r i g r ss
of the  s t u dy .  V 1 h .  C o n i i r m i t t 1 ’ u ’ s  f u n c t i o n  i n (  I l i d  ~~~I i  i o l l u ’ ~c in g :

at t e r g ’ i i  d i n e  ( ‘

b .  ; t p p r i s u ’ t h e  h e i d s  a t  t h e  I V ’ , V . e r  1 
~ i t  a a a n t

t h e  t , t  t e a  o f t i n ’  t r e nd s  of t b  51 u I

C .  r e s e d e  e d i t t i V r e n i  ‘s

(1 . C ( 4 (  i t ’d  in  i t  ion ( V f  or  a o f  . i  i e i i i t t  S t  r u :

e . a id i it pr  a ’  ni i t t  ~ t o  I l i i  pu hi i , ‘ lo ‘ t ’  a i I t
i t  ‘ t ’ r d i i r u . t i ’ l ‘ r t :p r t t i  n i s i v e  d i u ~ n i i u t 1 ~ e r o u r t

F — 7
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II P l , \ ‘c~~.J”, (  I V V~~~~ \ V I I ~~o~S~~\ I E N V 1

A . A U T H O R I T Y

‘l’h&’ Con n e c t i c u t  P v or  B a s in  C o n I iP r e V h ’ . V n u V, u \ V , V  o t u o l \ a I r e

the o r i g i n a l  s i x t e ’ e ’n  Type ’ II r i v e r  b a s i n  s t u d i e s  S’ .V l i V , 1 C h ’, the ’
Inte rde~p art nl u nta l St a f f  (

V
i , u p r r , t t u V ,~ of n u t  A ’ N I L ’ \\ u t ’ !  h i  S , I , , r L C V

Counc- i l  f o r  c o n l tp l , t , , n  by 10
V

( . A i u t } ; , r i t y  f c i  c i) ,  r ’ i l ip t i t  fl

f o r  p r e p a r a t i o n  i f  t h e ’  L V u r u i p r e F , n a i \ V e r i  p o r t  c u r t  C.  (V V V H I O V &  I c U t

B a s i n  i s  c o n t , l in e ( u  i n  r , s u , l i t i ’ . t n  of t h e  C i r t u t i t ;  l~ e u n  P r i b u i c  ~\ o r ~~a
of the  E f l i t u C S ta t i V s  0 ’. fl~~t ’  j u V u o f it ,  ( F  1 !  V i

; l i t

h P E S O L \ V E D  B Y  f ir  ~~O~i I \ i I J  JV~~~~~
’ ON P L I V L I E  

V
t \  (H !: ES

OF T I-I E EN T  I E D  Si V\ TES S EN A T ! V V V t h , , t  t i n h i . .

Eng i n e e r s  f o r  R i v e r s  i n t l  l i t r b , V r s , L r u a t i  ( :  t t ~~i .  1 ’ u  fl

V3 of t h e  P l v i i , u i d  l U t t ’ b u r  A L V t ,  , t j V V V~~~~ t V O ~~ ‘V LI J O

and!  is he ’r e ’b y,  r i q u u u  s t u d  t i ’  r e v i C ~~a t h e  I’ o t ) i . r t a  , : t  t V . , ,

n ’ c t i c u t  H i \ e r , \ l ’ s s a e  ! u u u s ’ t ts , :‘\ . V ~ l F i i l i t ! J a ! l i i u , V .  i ; t t V O t V

art! Confle’c t i c u t , p u l 1 i s h ~ d ~~~~ I V I C 1 U S i V  D d i u t h u  n t  N u i u : b i  r i d
455 , S t ’ v e n t y — f u t t t u  ( T a n g r i ,ss , a ’ .  o u u d  5~, 5 5  ‘i n u t : t i l e r  f V ~~~V _

p o r t s , k e i t h  a v ie c c  to  d e t e r u u u u n m n ~~ t h e ’  a V l v i s : 4 b : l : t y  u t
ly i n g  tile e x i s t i ng  p r i d e d  el t h ’ .  p r e s e n t  1 : 1 1 1 ’ . , \\ I i  pa :’t l —

c u l a r  re , f e r e n u , to h i t  l u p i n e  a c ’ i u l i p r  ,~ f l s r~ , ,  ~, 1 V . I ;  ‘f
in ip r o v e ’ n i ie ’n t  t a r  t h u  b a s i n  u n  C

V , t O l l_ i a ;  et  ( I , .: i ‘ . o t  r o l .
n a v i g a t u u i l , F i y d i r c u e l i V c t r i c  p e u i c  ‘. r’ ,V u e v e l o n  ‘ ‘ nt , \ \ , i te ! V  s up p ly
ant i  t i t h e r p u r p o s e ’ s . i V u i o u d i n a t e , i  \~ t b  r~ i t ’d 1, 11 : , l e s o u r i  C V ,

B , G U I I) I N G  DOC’ V E
~~~~_~iV~~~V 

V

On J a n u ~u r y  V~~ 0 V F t  I l i i i ’ r u V p i rV t c u t  ~b ,  
~~~‘ I t o  u—~ 1 ’ . 1  ( i , , t t

V
f l lt t u  e ’

on Na t i o n a l  \\ , i t i  r H e a , t i c , V s \ \ V I S  n , i ~~~. p u t o t .  V I h e c i  o u i r t  r e co g —

nize’d t he  u~~~ ; i f l ( t u n ~ f l e e l l S  f u r  i~~~u t , r a t , ’ :  i’ t ’ l , t d I to!  ‘~~‘ ~~‘ . i c i  es  a n , :

a lledl for the F e d e r a l  ( d ’ , e r n t , i e r , t  It i i V i } u i  F i t , I ;  \ k i t t  Cu ’  ~~t V ~~t S

I )  I’ ( V  
~~.i re a rd  l~ 

V p in  t i  do t  V fi t , 1~~i~ . t i n’ a t I l j )  F .  Fi t  i t s  i i  i t O  V \  , i t t u u  ot

a n t i  n u t n , l g e lfle flt  t o t  V i i i  r o ut e r  r ’ I V e i’ t i ~ V S i i i  4 n t  I f i t t i d  0 .  ~. In
o r d e r  t o  . e  c o i n p l i s h i  t h u s  L O ’  l O a n  e i t o  t e n t  t r i f l e r . t~~’ F r .  n i t
on O c t u l , er  6. I t .  i s k e t t  I t a  Se  u i V i t , r l e a , , f  ~~~~~~~ u J ~~~~ j ’ . \ r  t i t y .  

V

I n t e ’r i u r ;  a nd  H e a l t h , 1, , u , i u ; , t  i t ) , a n t i  \\ i i i  C V t e u  1 e i n r ’ t , ’ i u , : , f a r ’

h i s  a p p r o v a l ,  p o h i ~ I S , .t a n i i , i r d a  m d  P r O c  e H u r t  s t i , :  t i I V ! ! l V V I  i t

and  I V y  1 1 11 t i t a n  o f  \i , u t ,  r r e ’ s t ’ i i r c u  ~ u s e  V t l t V i t ’  v i  1 , ~~~ t~~t u  i t t . \ u ~ a r u  V

s u i t  c i t  t h i s  t i n d e r t ~t ’tci n g ,  t h u  t u u u u i ~ F~ u c a l  a L i t  t a  s t i b t u i t t u  d
j o i n t  St ~~ t V t me r i t  1 ’ ’  t he  P r i S u i t e f l i  on  N L , ’~ ~~ ~~~~ t ill  I l ’  ( i V  V V  

P h  I V S

S t an d a r d s , u t n i t  l ’ l’O u ’ e I t i i e a  I n  t H e  } ‘ o r n h h u l V , t V  ri l , \ ; , I i V . t a , i ;  u i i ’ t  j ”~
V i t ’ \ C  of I ’ l V i f l i ~ f o r  t S , V  an d  j ’) (

V . \ V ~~ I e i ; i t t . n i t  u t  Vm ’ t t  i i t  V P e I , t t t  ‘ :  1 . 1 1 1 ( 1

-
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Resources ” . It wa ! adopted on May 29, 1962 as Senate Docur ner ~t
No.97 by the 87th Congress, 2nd Session.

Senate Document No. 97 set the following as objectives of
planning : V

- The basic objective in the fo r mulat ion of plan s is to V

provide the be5t use , or combination of uSe  s , of seater
and re la ted land resource s  to meet  all  f o r e s e ea b l e
short- and long-term needs. ~~~u m :.

- National economic development and deve lopmen t  of i ic h

reg ion within the country is essent ia l  to the ma int en a nc e
of national strength and the achiever ’-ien t  I l l  sa t i s f a c t o r y

levels  of living. W a t e r  and re la ted  landi r e s o u rc e s  cc-
velopment and management  a r e  e s s e n t i a l  to ec on o m ic
development and gro wth . >i o:u

- We ’l l -be ing  of all of the peop le sh a ll be tile ’ o v e r r i d i n g
de t e rminan t  in c o n s i d e r in g  ttn :  bes t  U SC of w a t e r  and
related land resource s, Hardship and basic needs of
particular group s w ithin the g e n e r a l  public shall  be of
concern, but care shall be taken to avo id  r e s o u r c e  • i c ( V

and development fo r  the benef i t  of a f e ”Vv or t he  d i s t i l-
v an t age  of many. In pa r t i c u l a r , pol icy r e q u i r e m e n t s
and guides e s t ab l i shed by the  C o n g r e s s  and a i m e d  at
a s s u r i ng that the use of n a t u r a l  r ’.’ so u rc e s , ifle ’ l U d i i f l L ’
w ate r r e sou rce s, s a f e g u a r d  the i nt e r e s t s  of a l l  of u u i r

peop le shall be obse rvect .

The Connec t i cu t  R i v e r  Bas in  C o mp r e h e n s i ve  S~u d ’ ,  s ince  i t s
au tho r i za t i on  by Se na te  R e s o l u t i o n  in M a y  196 2 h a s  u s e d  the  b r oa d
objec t ives  of S o)7 as a basis  f o r  p lan f o r m u l a ti o n .

On Jul y 22 , 1965 C o n gr e s s  p a s s e d  t I e  W u c t ’ r  R e s o u r .  es P lanning
A ct (PL 8 9 — 8 0 , 89th C o n g r e s s )  w h i c h  provide ’ s ft V r ‘‘ the i u p t i i t u u u ; u  i t t —

velopment of the Nat ion ’ s na tu ra l  r e sc ’u r ces  t h r o u g h  t h e  c o o r h l n V ~~t e’d
planning of a I t  r and r e l a t e d  l and  r e s o u rc e s , Cu r i d’:!; Hi  ( ‘ S t  V

t l i t  i s  i i—
ment of a w a t e r  r e s o u r c e s counci l  and rive r basin iuOit:i’SS jc, fl S , and
by provid ing  f i n a n c i a l  a s s i s t a n c e  I t ,  t h e  S ta t e s  in  ‘r u e  r t i n  I L l  S e

State p a r t i c i pa t ion  in such  p l a n n i n g ’ ,

The’ Coor d ina t ing  C o m il li t te e  f o r  t he S t u i l y I S  s u n~ e a c t e d !  ‘‘ i t  F -
the gu idance  of t he  W a t e r  Pe~5 ( V u i i r c t u s ~

‘ , uu f l C  ii , I n c l i  . s  f i i r r l , e c ~ ui-ide r
T itle I of the \~ ,it e ’ r R e ’s uur ce s  A c t . I iCe ’ Ii u , f  1 1 1 ,  s i m e  , , t  . u , , : l t t m r i ; V e ’ d

1’~ — u V)

_ _ _ _  _ _  V V V V V V~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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th e’ establishme nt c t  r t v e r  b a s i n  c , , r t u i r u i s s u , i n a  ~V i f l V  r e a c t ,  d :n

later f o r r n a t n u u n  a t  t h e ’ N u V c~ I’n~ Fafl t P t i u ’r  C ~~s t n s  ( u n c: t i s s ui t n .

T hi s  latte’r cen1tu t t :s~~t ,’n V I e  Ie~~~u t i  d te l i r u r u  S i ’ n t a t r v ’  ~~e r \ e  .15 a

nie ’mbe’ r of t h e ’ ( u , r i n i c t l u  c i t  S , u u y  (
V

u i i u r i i ~~~f l u it i n e  c t t c t u c t t e  e i n  ,J u n e ’

at  1068 .  S i n k  i t h a t  t i m e , i i i ,  ( , , f l ; t l I i S S  t o l l  h a s  b e e n  i i i  1~ l i v e  p e r —

t i c  i p.eflt  in t h e  b. c s in  s i n ’  t ’,

C, 
V V

I V t ~~ I V )Y  ( ‘ON V
I P O LS

I . \‘c . e n ’ r  P u  s u , u r ~ 5 ( o t If le ’ i i

I hi ’ ‘i\ , et e ’  r P ‘‘  S ai l  F ( V  5 I i i  ~ i I ii a s e s  a b I t  a ~a: t m ,  I : ‘ \\ I t  e i’ P c  -

s o u r c e s  P l a n n i n g  A c t  ( Pu b l i c  Law ~~~ _~~ t t )  w h i c h  \ C , t S  ,~~i ; ’ r u u v e d J u l y

~~~~ l~~b5. T h u  t ill , t ori of C .  ( 0 ~~fl~~j~ i s  t o  e’rf i t u r ,  L i l i i i  i ’ i , f l S u ’ r —  V

Va t i o f l , dI v i l e C i t , n t , , ‘ .n ’ :  u s e  u u l  t i m e  \ e , c t e r  i i i ’ , I e l a t e d  C i t a t  F , s u i t l O c  es

of t h e  L n t t e t l  St i l t ’s . ih i s  i s  to be ‘b ,n i  ti  a a u t i p x ’ e i ’ ’ t t S i \ ’  u n ’ ’ c ’ —

o r d in a te d b a s i s  b y t I l t  F e u e ’ r a l  G u i v e r n n i e r i t  V V’-’ t , l t es V l i~~~’ 1 l i t i e S V an c

the  p r i i a t e  S e c  l o u ’ , , u l l  u ’ t ) e r t t i f l g  i f l  O ne  c i V t . \ l e r i m b e i ’ ~ ~~i t I ’ .  t l c i i m c  i i

. e r e  t h e  S ec  r e t ~i r ~ i i i  t in ’ I n t e r i o r  ( C i r a i r n i  ~u u ) ,  t h e  S c r ’ ’ t u i r y  of A g r i —  V

cu l t u r e ’ , t b ’ .  ~ u ’ c r e t u r y  UI t i . ’  A r m y ,  t h u  S e d l i t t r \  of  I i ’ .  i i i  F m , Eu l u-

c a t i o n , and W e ’ l f a  c i  t h u  ~~, V c r e t i l . y  1, 1 1 r , t n a’ u m ,  r t , t t u i c u u , i n n  ( l u ’ C h a u r -  V

n l i an  of  t h e  Fe’’le  c a l  C o we r  C i . r r i n i t s s i c > n . I he ’ S , ’ u ’ r e ’ t u r v  i f  L u m n t r i i e r i

a n t i  t h e  Sec r u  t u r y  c i t  F l u t u s i n g  t n t  U r b , u n  I ) e i  ~~~ t ; V i i; t u n  ,V \ 5 5 u e  l a t e V

\ l t n l b e r a V m d  t l ~e l ) i t a d t , u r  u i
’ t h e  B u r e a u  c m l  t h e  I~~~I l , : , V V I se r v e s  is an

~i f f ~ c i al oh se  r i  i r .

,,~~, ( T u i n n e c t t c i r t  B l u r B a s i n  Cu i o i . d i n u i t i n g , , C u i t t u t u u t t ~~e

‘Tu e ( O n u l ni t t i V u I s  n u c i t e  ti j ) of r t ’pr e s e - n t a t m u e s  o f  tI ~. Pu a r  t u t u  n it

ei ~ - \ g r i c u l t u r e ;  t i e  , \ r ni ~ ( t h e  ( V h a i r  i~~i ’ n d v ) ;  ( l i m I t  r e . ; I l e a l t l l  C i t t t -

c i t i u u n ,  an d \~ e l t u  i u ;  t h e  r t t e r i o r ;  t b .  IV ’e d t V t - , i l P ow e r  ( ‘ u u i l i i l t S S i e m f l  t I ’ .
(,~ y v u V r n u r 4  ~‘t C nn’ c t i c u t , \ l , m s s a i h t l s ,  t t s , N ’ ~c 1 1 ; u n u p s h r r e ’ , a n Vu

en d  t h e  N ,  cc i ’ l i i ~~1,u n d  R i v e r B a s i n s  C u n i n t i u s s u o n . 
V

I in ’ C u i o r d r -

n a t r e n i  C o ni n i it t t ’  e has ~ ti u ’ !e d  and  l i t  r t m c i p a t ’ d t d t t v e l V  Ii t h u  i n v e St !-

L i t  t u f l  t h a t  l e d  t o  l i t ,  , i V v e l op n i e nt  of  t i l e  ( u i n r u ’ ’ u I .. t n t  B t i . l ~ i i i  ~ fl

( e O i i p r e I i e f l S  y e  C l a n . I h i s  p l a n  i s  F f l t e n d e ~u I  t o  a ’ .  r v u ’ , t S  .t  ~ u : d e ’ I ,

t h ~’ he~~~I ti ~~ u , c u r  c , , r t h i l n a t i u , f l  u t  U s e s , i i i ii t I e r  t t n c l  r e l a t e d  l u f l ’ l  Fe-

s e u u u r c e s  of t I l t  b V t S l f l  I i ’  m e e t  t u u r e , s ( e a b l C  s h o r t -  c u t : h u ’ n g - t e ’ n ’ r u ;  r e -  V

q i i i  r i  ~, V f i t  ~~.

t , N e c i  ldng l ; u n u i  B t v u ’ r  I t s  i r i s  ( . t l t  t i l t  S S I U I 1

V
I h’ N’ ~~‘ F ’ r i d  I , ,  i i i !  P i . r I t  i i t s  . 01  t i l t  I s  a I I n  \‘~ a ‘ 51 c l i i  I s  li e  i t  hi

t h e  P r e s i d e nt  i t t  t h e  t o t t e d  H , , t e s  V j i l T i i  t i n ’  i’t i t t t e s ’ u t  • ,  ( • c ’ r

n o v a  c i t  t h e  \~ cc 1’:ng l c n t l  St V I I I ’ S  e nd  t i e  ~~I , t t ’  ‘i N .  m u  V u  r~~ . ‘ F F t t  C u ’ t t i -

n i i t s s i t ’ t t  t t S  b e e  ni t i l e d  t o  s e r v e  I S  a I i i  t i  t , , : r i t  t a r  i i i  V e \ e j , ip t l e l l l
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of c- omp r e h e ,’ns ive  ant i  c o o r din a t e d  J o i n t  p l a n n i n g  I n t  in t i o n. ‘Fil e V

C o m m i s s i o n  is a p a r t n e r s h i p  of F e d e  r a l , S ta te ’ , t n i t i ’  r s t a t e  V a nd
r e gi o n a l  ag e n c i e s .  Its Chair r ’nan is appo in ted  by t h ~ P r e s  di nt ,
,incl i t s  V i c e ’  — eh a i  r n ian  u s  s e l ec ted  b y the’ Ne’c t n t  c l a n u l  S t c , t u  s~

The ’ Study C oo r dina t ing Con im i t t ee  has  r u  o n i i n t u e n c : e d  t h e  e s t a b —

l i i i  hn ’ic nt of ci s p e c i a l  C d u n n u ( t i c u t  B l u d  r B a sI n  P r u u  it r ,ln  cc t t h i n i  the ’
N e~ e Eng land P i v e  r Bas ins  C o m m i s s i o n  to p r ov u de  i e a d e r s h i t  and co-
o r d i n a t i o n  in c a r ry i n g  out  th e  w a t er ’  a nn  r e l a t , ,: h i n d  re o c u r e e s  m a n —
a g e n t e nt p r og  r a i n s  p r  ( ‘p u s  i d  by t he’ s tud y us  in~~ i~ ‘. i - I t  net Fe ( I t ~ r t u l , V

State ’ , i n t e r s t a t e , and i c ,  aT a u t h o r i t i e s , u g e n u  t e a  V m i n d  p r o e r a ni s  as

i mp l e’ rlle~ nt i ng me dia .

4. A ge n cy  Pa r t i c i p a t i o n

Fi , i e r a l  a g u n c i u s p a r t i c ip a t c o  a v ar ~~ in g  I L  I V , a i nn er  t h u
:,n . of the ’ C oo e ’ ch ina t i n g  C i ,n ln l i t te ’e  d u r in g  t i c ,  ~~~~~~~~~ uI  t h u  tV~~t U y .

S e v e r a l  a g e n e c u s  of t i e ’  fou t ’  b a s i n  S t a te s  a s s i s t e d  i t  t i m .  n ’, , ~~~~~~~~~~~
b y p r o v i d i ng  av c ,  i l a b l u  i ot a  f r o m  State ’  s t u i e te s  a s  cc i  11 as a n v c ,  I i i  t h u
pa r t t c  i p a t u n g  ~~

‘, V d i V i V O I  a~~~~, n cj  u ’S .

0 F;x e V C u t i  v u ’ ~~~‘ s s ions  of t h e’ Co or d i n ~m t t f l m 4  I i c  t ; t n u t t e e

cc e r ’ .  h e l d  p e r u o d l c a l l y n u r i n g  t i ; .  c u l l  r a e  1 t he ’
s t un S ,  T I m e ’  S i  s’. S S i  ( In s  \c . rc ’  e on d u i ,  I ’ .  dl by th e
Cha i r n i a n , so as to  a l low fu l l  d i s c u s  s : i u  i t s , u V x d b i a n l g e V

of i d e a s , an t i  e x p l o r a t i o n  ci i  ( j i l l e i V i ~~ u S . j t ~u ,  d l i t t c V u V

n i le  u t  ~n g s  cc i re ’ opened to s t a f f  a n d/ u  ‘ r  u c u t s  ti  t a  nt  S it
t I m ,  ru dlue st of t h u  m e m b e r s  c ’r  , i l t u ’r n m c t .  s u u (  t h e  C’ ’’~
o r d m n a t i n g  I c u t m ; u ; t m t t  i d.

b. Sta f f  L e c i  1 \ I e et  ings  ci ’ .  re  i n f o r n i . m l  Ses  5 eons hi m ~c t c f l
V , i r i ( u e i S s t u t ’ :v  p a r t  , ip a n t s  of t h e  St i l e  ~u n m :  F V , , I , rc t l
ag e n c i e s . T h e s e  m ee t i ng s  p r ov  i d u d  a mu  l i l a b y cc h i c  h
t i l e  S i ’ pa r a t  • a g e n c y  p r o g  r a m s  cou l d  bu p r  e ’ ~ , V n I ’ .  ti , r e ’ —

~ V i u V c c t V d , a nt i  n i ocl i f ied  f o r  e a c h  a r e a  of I F ; ’  bas in.

C , R i  tcc V CV cii Dece rnbc r l’.i be ) and  Jul ’,  1P68 n in e  R o u n d  Table
Plan  Formula t ion  Mee t ings  w e r e  he ld  on the  v: i  n i e iu s

a r e m a s  of th e’ b a s i n . The m e e t i n g s  ccc’ r d a t t e n d’.  d t ,v
t echn i c a l  leve l pe rsonne l  who e va  iu . , t e d  the  n eed s  a n d
pro l)  1cm s of the bas in  and wei g hed  p e i s  a l l )  Ic s o l u t i o n s

to i’ e - c i i i v u ’  them . Thc f o l l o wi n g  is m e l i s t  s i t l i  d m t t u V  ~ of
the  m e e t i ng s  by s m i h — a r e ’ a s  o f th e’ b a s i n :

i < — l l
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P oun d Table No . CP B  A r e a  Date ’

I U ppe r New H a m p s h i r e  Decembe r 14, 1966

2 Il U pper  Ve u r n l o n t  F e b r u a r y  2.8, 196 7

3 III Lo we u r  N e w  H a m p s h i r e  June’ 5. 196 7
I\ ’  L ow e r  \ e  r m c u n t

4 \‘ M a s s au -h u su ’ t t s  S u ’p t e n l ; b e r  8, l u m o 7  V

5 VI C o n nec t i c u t  N V I v ,  mber 21 , 196 7

6 I U pper  N e w  H a mp s h i r e  J an u a r y  31 , 1968
II U ppe r V e r m o n t

7 III L ow er  N CV ’ , \  H a mp s h i r e ’  A i r  ml 9 1968
l\’ Lu u cc  en  \ ‘ ‘. r n ’iont

8 V \ll~,s s a ch us ’. t t s  \~ a~ 2 7 ,

9 VI C o n n e c t i, t l t  Ju l y I t i , °t u  ~

The f ina l  roun d  ‘1 plan  f o r n lu l a t i u l n  iru u c t i n g s  s t a r t e d  on 20 Oc-
tobe r 1969 t h r o u g h  a s es s i on  c a l l e d  a ‘‘ Th i n k  T a n k ’. T he’ p a r t i c i -
pat i ng State anti F. i l e r m e l m m g m n d i e V~s w e r e  u s k e d  C u  s e nd i a r u p r e se n _
t a tiv e’ w i th  a u t h o r i t y  t i  m a k e’  d c c  is  ions  ru  g a r d t  ng t h ~ fo  r u i tu  t a t  i on  UI
the ’  f i n a l  C o n n e c t icu t  P cc e r  B a si n  p l a n . i l i e  F h i nk  Vi~

V
a nk

u V  1 , i  s t e c i  f o r
a p’. n o d  of t w o  c c i , e k s  and r u s u lt e  d in  th e’ f o r m u l a t i on  of t h e  f i n a l  bce s in
plan . T h C V  n s u i t s  u , f  t h e  p l u i i i  c c t r ,  dlo,V U i l -it V f l t e~ t1 s ’ t b s u  cpu i t t  t u  t lmi ’

T h i n k  Tank ari d ccc r u  p r u ’  S e ’nti ’  d I ’ m  t b ,  gi rn r ;e I p u b l i c ’ i i  an  I p a t )  r —

mat ion ~~ i k e  t e a r l y in J a n u a ry  170 .

‘:~ Int e r i m  R e p o r t s  — T h r o u g h l o u t  t h e  d o u r ’ s ’ .  of n y c  at  -

g u t  ie) f l . f lume r i m ,: a s t c m d v  r e ’p i )  r t  5 cc e ’ re  p r ’ .  p ci r e d  a n i e i
p r t ’s e nt . ’d  to p a r t i c i p a n t s , V\ l i s t i n g  of t h e s e  r , ’po r u a
is c o n t m u i n e ’ d in A pp c ’ndi  ~ A ci ’ t h i s  r ep or t .  St~~t t u a r e
p u n t s  c\ e’ I ’ u ’ p r e p a r e d  at S i N _ t i t c V n t h  i n t c ’ i’ ’V u l s  m f l d ~ r
s e n t  i i i  f t h e  p u b l i c  ct  t h u  P u b l ic  S u a s i o n s  ~ t h ’.’ ( T u u _
o r d i n c t i n g  ( on l r n i t  I t  he ld • , u e h f a l l  , n , F  a p r : n L ’. m\

l i s t t n e  ‘1 t h u  P u b l ic  S e ’ s s i u u n s  c v i t } m  , L , V n , j , c  i i i ’ i t c h
i i i s S i c u f l  i i i  i l i l i ’  f l u  l m i i t ’ r h  i n  \ p p e n d i x  V \ .

I — 1 ~V’V
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5. Publ ic  P a r t i c i p a t i o n  V
t

S t a r t i n g  e a r l y in the’ s t ud y ,  C V I ’  ry  ot t  e n ip t  cc a s  m a c i c  to  ~~V 5 g. ’ t i l e

d e s i r e ’s of t in g e n e r a l  p u b l i c . Foetr  f o r m a l  P r i b l u ,  i i u a r : n g s  cc ‘. r c ’  V

he ’ld t h ur  i ng ,  th e sp r i ng  ,uncl  f a l l  of I c 6 4  1 ‘ r i  P u b l i c ’ ~~~‘ ‘ S S  r i m f i s  u ‘I  t h u

C o o r d i n a t i n g  C o u l i n i i t t . ’e w e r e ,  he ’ l l  t h r i u c i g hou t  t i c ’  b ,is ’i : u u ’  t n g  t i e  V

c o u r s e’ of the  s t u d y  u t  i n te r v a l s  of O : m t m r i c a , l t u I u t e l \  s ix  l m c m : i : r s . P r e —

p t  r e F  in  i nu t  e s cc i ’ r e t i m  a t  c i  b iu  t u  ci I ’  t i ,’ s~ 
V cc l i i ,  t i t t  e n :, I I I r e  Sc n i i ’ . . 1 -

n i ts . In t u r I n  t o n , s tu i d v  p a r t i c i pa n t s  bel t !  l : c i l c u F ,  a t : V t o r m ; l I e l  1 ’  m t ~~

m e t s  V i o l  c o r r e sp oncle ’ m r c e  w a s  “x ch ’ ’ e t e ’ ci c \ m t l  i n t e r ,  ~ t e d  s~ r , u i l e ’r
g r o u p s  and  ~~~~~~~~~~~~~~ ( V t t l l i V : c a

D t i r t n e t  t I n ’  l u i s t  \ e~ u r of I i i ,  a t m r u : c  t e n  P u g  , ‘ u m ,  1 P u h l i~ n l a r

u l t i t l , ’ f l  d l i ,  u t t l i d s  \ c e r e  h e ld  r I m  h e Y  u n r e st  l I t  i S  V i  ‘ P  b t . s  m c , I i ;

t u n t i l m u t  u n  g c m t i c r e ’ F  t h r c c \ i ~~ l V m t 1 t h e s e  m m n u ‘ c i t  uu ~~. a  c’ f c c t i m e  : u m u h l m ’ .
cc O S c i m n a  l i F e l ’ e c i . m i i  t , c k e ’ n  t r i t e  , i e c o t i i i t b ’u I t r . ’ c ’ , u u u r , :  i t t  I n c  : m ; n i c t —

t e e ’ : m u ! ’ ’ u ; c t h e ’ 1 , 1 , 1  l i i i  I o r n m ’ . i l u t t  n s. ’ s s  m u ; , ut s u t l ; ~ h l a I t i ) ,  es

t i ;c t c u i m i n f l i ’ t ’ e u c l a  m t  t h u  t i m  m c c i  i c c ,  i i  c t e S n i ’ ’ ’S  m ui r , ,tS F t l i i~ i’ s .

cc u ’ 1 .  u h F  V t  u d c i m u t u i  se t i m , i t u l  . i n i  cc l i i  cb  in  i c i  t r V 
‘.~ 

p he a t  t i c .  I

t I m  i i ’ ’ ~
V

V~~ I V i i i  t h e  i m e u p l e  On i n  , , v e r i l l  baa

I lie b , t s i n  p t c n  cc i s  u : i i c u i t m , ’ n tc d  i n  s m l t l u i i U i ~~~\ t u u i ’ i l l  i n  In  I n t o r —

i l t . t t c u i t l  I c , , k , , t  t l i , t t  \ \ i S  u i i a t r i b u i t e u  i d  t I c .  I u u i h h i u  I r i i i ” I V  i i f l t i  I ’ m t l u —

l i e ’ h i t  . t i ; i m ~_ s , I V i l i s  In lo i ’ n m , m t i u u n  l—’ac ’ k e ’t c u t a u i : a s , i l m t  m m .  ‘ n  p t i c ,

p u b l i c  t o  p r o c  i d u  m i i V r m t c i t  ‘i i  a n d  su1fi~ m i t t  i l l ’ ’ ’ i i i  n . ’ ,  a ii t ’ , , •

~~~ ~ t p r u c p u i s m l a  V i i ’ l i ’~ I n i t m F r n e ~s.

T I r e  f u r c r  ( i n t l  P u b l i c  }ie ’ : i n i n g s  w i r e  h e ’ l u I  I i ’  g i v e  ‘ 1 ’  (V I t I  0 1 5  , i f

t I m e  b a s i n  r i -  . ‘ p p o r t m i i i t v  t o  e x p r es s  l F m t i r  v i ew s  f r e e l y , f i l l y , a n d

p d u l i e l  ‘‘ i t h  r u g V m  r d  t u m  t h e ’  Ce ’  i r c l i n c t t i i ; g  C i m m l m l l t t u ’ e’ ’ s a u ’ l t ’ u ’ t ’ .’ m I  p i th ) .
P i ce s t s  i ’ f  t I e s ’ .’ P u b l i c  } i e ’ a n t n e t s  w e r e ’ i n , m t i e ’ a p n t  of  t i e ’ u ’~~~i l  ru  —

p u r l . T i c ’ r e po r t  i f  t i t u ’ Sube’ e u m r l l i t t e ’e i ’ m  P m c F , t i c  t i ; l u ’ r n l t t  l o l l , cc l i ’ ’!’

is j u t ,  t ’ ,~ m h e , l  i i i  A p p e ndi x  Q, p r e ’s e nt s  a s t i m n i m ; r m r  , f  p r e S s e u i t m l i i , : rs  u t

t h u  h u i m t , i i c  i h i t n i m l e t s  u s  cvel l  m i s  a ~Ij s c t i s s i u u m  i f  t I e  , V t u , V u
V
t i c  c r e s s  e u f

p u i l i l i c  ~~V i r t 1 I ’1~~~ i t ~~Oli i i  th u s c u m 1 1 p r , h t e ~l l S i V c  a t ’ m u h c

I V  - 1
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III PRESENT E N V I R O N M E N T

A .  BASIN WATER RESOURCES

Ample w a t e r  r e s o u r c e s  for  all u s e s  wi th in  the b a s i n  r e s u l t  f r o m
an avera ge annual p r e c i p itat ion of 4 3 inches . This p r e c i p i t a t i o n  f a l l s
on , a nd is r e g u l a t e d  by ,  a land cover  w h i c h  IS  dl or n i n a t e d  b y f o r e  a t .

The runoff from this preci p i t a t ion  is t h e r e f o r e  r e l a t i v e !’,’ wel l  r e g ’ i I a u e d ,
and of o u t s t a n d i n g  qual i t y in many  u p s t r e a u -u ; r eac hes ‘,v h i ’  r u V ’ p o l l c i t i o n
f rom human a c  t i v I t v  h a s  not  b e c o m e  a d o m i n a n t  f a c t r r  V

1. Natural  W a t e r  Resou rces  V

The C o n n e c r t i c u t  R i v e r  m a in  s te rn  f o l l u , c v a a g e n e r a l  ~ u c m , t l ; , n v  ‘ C u r se

a long  the  approx ii t ’a te c e n t e r l i i i ’.’ of i t s  c v ; i t u V r sh e d  t o r  , i , o m i t  4 0 4  i t m i  i t ’ s  t o

its mouth on Long  I s l and  Sound at Say b r o o k , C O nn , u l c d .  T h e  l o w e r  i m P  -

mile r each  of the  r i v e r  is t ida l  h av i n g  a mean  t i d a l  r a r m et e’ d u r i n g  low’
r i v e r  s tages  of 3. 4 f e e t  a t  the  mou th  an t i  aboui t  1 .2 f e e t  a t  Ha r t f o  r ’i s ome  

V

52 mil es V i p s t r t ~~~m of f li t ;  m o u t h .

W i d e  and  e x t e n s i v e  flc ’ u , m d p l a in s  a r e  lot ’ate ci  a t  v a r i o i s  r c a ’ .  he ’ s a l o n g
tL ’ .’ main  s t e r n .  D u r i n g  m a jo r  flood s , t h e s e ’  r tt eadocv l a n d s  become’  inun-
d a t e d  to v a r y ing  d e p t h s  of f r o m  10 to 2 m )  f e e t , and a m . t a s  l a r g t ’  n a t u r a l  

V

dete n t ion  r e s e r v o i r s  w h i c h  si gn i f i c a n t l y r educe  peak d i s c h a r g e s . The
most no t ewor t hy n a t u r a l  ~m r t ’a s  of s t cu r a g e  c a r e  as  f o l l o w s :  b e t w e e n  IV e a t
S t e w a r t s t o n  and L a n c as t e r , New’ H a n ’n p s h i i e ;  a F~~mile  r t ’a c h  b e t w e e n
W o o d s v il l e , Ne’w H a m p s h i r e  and B r a d f o r d , V e r m o n t ;  in c e n t  r a l  M a s  sa -

c h u s e t t s  betwe ’en .“ l o n i t u u g u e  C it y  a n t i  Hol y o k e ;  and  a l so  the  mos t  exten-
sive flood plains between Windsor Locks and M i d d l et o w n , C o n n e c t i c u t .
The combined n a t u r a l  s t o r a g e  ava i l ab l e  in t h e s e  v a l l e y  a r u  a i s  g r e ’ a t e  r

than all of the’ existin g flood control storage darn s .

In its southerly c o m m  r s e  to the o c e a n , the C o n n e c t i c u t is le d  b y n um e r -  V

ous r i v i u r s  and s t re ’a m s  e n t e r i n g  f r o m  e a s t  m n d  w e s t .  S~ g m c m l i c m m n t  t r i b u -
t a r i e s  a r e  cont . a i,neu-i in Table  1. The f i f t ee n  l a r g e s t  C r  i b u t a  r’ l ’ s  h a v i n g
w a t e r sh e d  a r e as  l a r g u r than  2 00  s q u a r e  m i l e s  d i v  id e’ a n  a g g r e g a t e ’  t u c t u l

of 6 , 5 1 7  s q u a r e ’  roil ’s , or 58’h of the basin are’a . The y a r e  a s  t c u j l e i c c ’ s :

I V u ) p e ’  r Amm o n o o s u c  R i v e r Pas s u l m m - c u c  R i ’ . . r
A m m o n o o s u c  P r W h i t e  R ive ’ r
\ I 1 m s u  on-ia R i c e r  O t t a u q u i t ’ u h i , ,  R cc er

S u g a r  H l v i ’  r Bla ‘.- k R i ’  ‘
V r

W e s t  R i ’ ,’ u ’ r  A s b t t i e ’ l c ’,t R i v e r
\ l i l i i  r ’  R iv ’.’r D e t r i ut id R ic  ~~V r
( h l e u l p u ,  R i v i ’r  I ’. ei - t u e l d  R i v e r
i , i r n l c n g t o r n  R i c e r

F u r t h e r d e t a i l s  on th~~su’ principal C r i b m i t i r i e ’ s  c i i i’, ’  i~~i l u ’ m i n i u l  i n  A p p u ’ u m n x C.
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I~~LE 1
P~ tT1NEWT PATA - C ~ 1N~~TIC ~t’ R rv~ ~~I!~u’rk8 E~

W
AP!~0~. ~~~~ ~i.!~~ _____ 

AR&4VV_ LZ~1T~ PALL LCCATT C~ XIL&&0T’~
(s .m.)  (~~~.‘J ( f~~~

Perry Streaani NH 30 13 875 Pitt.~~~ g 387
Indian ~trm NH 71 1~ 280 rittgb~~.gHah n Stream Qusb.c, NT!, Vt 89 22 830 Fe.sch.r Fills 372
Moh&* River NH 25 U 850 C olsbro* 3~’9Wslh.~an River Vt 151 16 280 B1o~~fi.ld

Pail Strsa ~ Vt 58 9l~0 Bri~~ i.iok 31m 0
Ilpps~’ A t ~~oosuc NH 251n 1~0 1350 Northutsberla.nd 325
tirail River NH 135 2]. ]JtSO Lancast.r 312
Jc~~s River NH 76 9 200 Da].t si 30’;
Pe.as~~peic R.  Vt 507 21 250 Bari~~ t 2 ’~C

S tr ~~a River Vt 149 7 14,30 Barn t 2”~
A c ~ ooe’ur R • NH 1402 56 14550 Wocde’,’il is 26~W.U,a River Vt 100 16 680 W.lle River
Walt. ftivsr Vt 1I~5 2ii 1950 ~radfcr d 21th’
CIip~~~anoos~~ H . Vt 136 20 ~0O Norwi ch

Whit. River Vt 712 ~8 2175 Whi t. 5. Jc t.
i’.aaci~~a R. NH 191i 314 1000 Lib&non 2lh
Ottauqv.chee R. Vt 2 2 2  38 11~75 N. 8a.rt1ar~ 210
Sugar R.  NH 275 27 500 C1ar~~ o~it 10
Little Sugar H . NH 31 7 550 Charleatown

Black H . Vt 2014 140 1050 S~~’in(fi.ld 153
W1Uia~~ P . Vt 118 214 1330 Roc ki ngham
S~~ t*ne 5. Vt 78 20 1560 W.staei rester 1
W t  River Vt 1423 5’~ 1775 Brattl.tmoro
Aahuslot River NH 1421 614 1j 17 g Rin.sda].e ‘j~~ ’;n

!!lUers P . Nif & Mass 392 hiS 900 Monta~~.-iIrv’i n~ 12e
Fills River Vt & Mass 36 12 1400 Gi11-Gr.eref~e1d
D erfi .ld H . Vt & Maa~ 6614 73 2900 De.rf’ie1d -t ’;reenfie~ ri 111
Maxthan 5 . Muiee 1C~ 18 900 Easthampton 92
Chicope. River Mass 721 1” 260 CMeop.e

W,~stfie1d R . Mass & Conn ~17 i?”e W . Sprinr~’ie1d
Seantic R iver Mass ‘I C cnn liii 35 900 S. Windsor
?arLing’t~~ R.  Mate ~ C ain 60.9 147 3~ d Windsor

V Park River Ccnn 7f 2 .2 15 ‘~artr orm1 F’,

H ookanu~ II . C oym 82 22 C1C E. Harttnr d cc
M.ttab.se.t H . Ccam 105 150 !‘idu11et~~rn
Silica, 8 , 152 20 2( V duil ,jve—F . 5af ~cCa ru it-
Ligh t ‘l1• River C~~ n 61 9 1400 Lv~~ 0

~Aboi’t S.ybroo~ Br akw.ter Ligtnt, 0.5 M1.s bs1~~ I -nd. Point

V V V V



( a )  R e se r v o i r s —  I u a k t , s _ P o n u i ~

The C o n n e c t icu t  R i v e r  B a s i n  l a s  m a n ’, r ; a t m . r V u l  u ’ d  ~n m r  — t o l d , ’
bodie s of w a t e r .  T h e r e  a re  lT ~ b o d ie s  af  cc ,t e’  r c’ V h i c h  r ’ r c ’  m c i

f r o m  100 to 4’”~ ac r u ’s . Of th is  a m o u n t , 2 ~ a rc  tI su  d fo r  ‘ m . i ’ ‘ C m m n a l

ptirposes and 143 a r e  u se d  fo r  o t h e r  p u r p o s e ’s . The re a r u  c , ,r , J

p r o b l e m s  a s  So d  i . m . t e ’ d  v. i th  t h e  p r o d u c t i v i ty  u f  t h e s e  a n  r u  ‘,v a t e ’  r

bodies .  Ap V t r t  from t i m e  p r o b l em s  r e l a t e d  to b o t h  t h e ’  q u ” it ’; n o d

quality of t he  r e c r e ; ,t i o n a l  a c t i v i t ie s  tha t  o c c u r  m. ur ;  or  n c r  ~~‘a’ se

w a t e r  bodies , is t i c  p r o b l e m  of a c c e ss . For ex a : ’np l€ ’ . u ~f t h ’  172

bodie s of w a t S r  n o t e d , un iv  ~ 1 h a v e  p u b l i c  a cce ss  f u u  r r e c  r m ’: u t m u u u u l

use for  a b road  range  of o u t d u m m . u r  r e c r e a t i o n  a c t i v ~ t i e  S .

The basin has more than 35 bodies larger th en ~~( t ( i  n u c  r i ’ s

in s ize , of w h i c h  2 7  a r e  f o r  n o n — c c  i t e r  supp ly p m rp o se ’s m u d  a f o r

wate r supp ly p u r p o se s .  P ubl ic  ac ce s s  is p r o vi d e d ~o ~ I f t e ’

bodies of w a t e r  noted.  G e n e r a l ly s p e a k in g ,  t h e  n i a n a C m n u e r ; ~ of ~~~~‘~c

England’s wa te r supp ly r e s e r v o i r s  r e s t ri c t s  r e c r .  , t i u c i m  ac . } 
~~~u ’ , —

eve r , there are varvinc degrees of recreational m V i s ae c ‘t

w a t e r  supp lies , gene  r ;i l l v  in the  upper  p a r t  of t h e  b a s i n , u ’u i u i ’  r e  s

recreational use is extrm mclv limited in thu~~ u ’ c c a t u r 5 i d t ” I V  V a t u ” t ’ ns

loca ted  in the Lowe r B a s i n .  P a s t  ex p er m e r ; c m  i i ’  t h e  u l s e  o~ \, Vt~~e r

supp ly r e s e r v o i r s  for  i n t e n s i v e  r e c r eat i o na l  Us e i S  r u  i , m t u ’ d  ,r ;

in Appendix  R of th i s  r ep or t .

(b l P r e c i p i t a t i o n

The av e  r a g e ’ a n n t i al  p r e c i p i t a t i o n  o ve r  i i ,  & ‘ f l ’V i t ’ ’ ha s t n  m a  a an , t

4 3 ’ ’  of w a t e r  ant i  r a n ge s  f r o m  ~ t u ‘ t o  t O ’ . R u ; f l u m f f . t h a t  p u u ! ’ ’ Ic ’ n I

c i p i t a t i o n  l e f t  a f t e r  ev ap o r a t i o n  a n d  t r a n s p V r a t l m n  u s c  ‘Hi u s  m e ,  0 m i t ; ’ : ,  r —

g r o u n d  f low to the  ~~e ,
V ‘i v e ’ r u g u ’ s a i n u n t  m . ’~~ i ’ — i ’ iu ~ 1f o r  n m j c m t ’ ” \ m i ’ u u ’ e ’ l ’ ,’ ,~ ‘

V

Th i s  a v e r a g e ’  is b a s i n  ~ n a s t d i d i y of Ne cv  l’.n e l u n m ’  ,o i i ~~ ,a 1 l , m c ,  , u i ; , : n i s ~~’ u d

by the U .  S . W e a t h e r l 3 u r u a u .  In ge n e r a l , t h e  h , , u m : , u ’ m i e i ’  a : ’  a~~ i t  , i l l
r , i a i o r  t r i b u t a r i e s , e u s e V e p t  t h o s e  e n t e r i ng  n e u t l i  t h ~ i i i st  t ) u  l t ’m c ’ u b a l m  cc’ s

Falls , e’ x p e r i e ’n c e  p r e c i p i t a t i o n  i m \ e i ’ ’ g i i i g  in  e x c e s s  ( m l  u ’ O  an
\ l o s t  of t h i s  p r e m  i p i t u t  ion  in  the’ h ; m n h e r  ~~~ u t i e ’ n a  is in  t l , e t u r n ’  ‘ i l  s n~~’’,

a n d  ( u c c e i r s  d u r i n g  the ’  c v i n t e ’ r p e ’ r i o u l s . I h r m  i e~ be ’ !c v . ’ e i ’, u .~~
n i i n in i u m  v a l u e s  of a v e r a g e ’  month !’;  u r i u  i t u i t u m t l u u i i  i s  , ‘ u i u r u , x m i i i . m ’ u l \ ~ i

t o  ~~~
‘

. P r e c i p it a t i on  i s  g e ’ n t ’ r i u l l c -  l e n t  i~~m i 1  t h r o u g h o u t  t h e  c’ . ’ ~
‘ . 

• ‘ ‘

it oc c u r s  a s  r u I n  in t h e ’  s o u t h e r n  l in u t s  c ’ i ’h  snocc ’ u , k i ; i g  a ; m  t i m e  i : t r ~~ , r

Pe r m .  e ’n tages  in t he  h i g h e r  nd n or ’ } u u ’ ! ’ i m  1 ) o r t m m n s  . ~“ u ’ i ’ m ’ i a  ~i u u u n s  b c
oc c a s i m u l t i i l  l’s ’ 0 c m .  u r  re d a n d  t h u  ci r u u ’ i C I  ~t u n  ye  lvi  ci p r  c’ , ’ i :  c u

wa t e r  q u a l i t y .  ( R c f V ’ ren m, e t i m  F i g u i i ’ t ’ i .

— i t ~

_ _  _ _ _  _ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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( c )  Storms and Droug hts

Three gene ra l  types of s t o r m s  cause  p rec ip i t a t ion  ove r th~ ’

bas in :  con t inen ta l , coastaL and thunde r s t o r m s .  Contine ntal s t o r m s
ori g inate ove r the wes te rn or c e n t r a l  p o r t i on  of t he  U n i t e d  State s
gene ra l l y t rave l l ing  eas t e r ly  or n o r t h e a s t e r ly in d i r e c t i o n  and m a y  be
rap idly moving in tense  cy c l o n e s  or the s t a t iona ry  f ron ta l  type . Th ey
are  not l imi te d to any season or month  but fo l low one a n o t he r  m t  more
or less regula r in te rva ls  with va ry ing i n t e n s i t i e s  t h r o u g h o u t  the y e a r .
Trop ical h u r r i c a n e s , the mos t  s e v e r e  of the coastal  s t o r m s , o r i g i n a t e

V 
in the South At lan t ic  or W e s t e r n  C a r r i b e a n  Sea. They u s u a l l y move
in a g e n e r a l  path to the south and eas t  of New Eng land  but  may  be drawn
over  th i s  area . H u r r i c a n e s  have o c c u r r e d  d ur i ng  the late s u m m e r  or
fall  month s with a hi gh e r  incidence ’ in A u g u s t  and Sep tember . E x t r a -
t rop ical coas ta l  s t o r m s  genera l ly or i g inate  near  the Midd le  A t l an t i c
States and travel northward along the coast l ine . The~’ f r equen t l y oc-
cu r  dur ing  the a u t u m n , cv i n t e r  and spr ing  months.

The Connecticut Basin lies within the generally classified

h u m i d  zone whe re  the a v e ra g e  a n n u a l  p r e c i p i ta t ion is  r e ,m s on a bl v

wel l  d i s t r ibu ted th roug hout  the y e a r . The droug ht  h i s t o ry  in the
basin bef or e 1900 is rath e r lim i ted~ h-iowever , since the e s t a b l i s h -
m e n t  of g a g i n g  s ta t ions , droug ht c o n d i t i o n s  ( l o w  flocc p e r i o d s )  h ave
been o b s e r v e d  t h r o u g h o u t  the ba s in  at v a r i ou s  t i m e s .

A serious drought occurred in the three— year period between

1~~3O and 1 3 2  which w a s  used by many communities as desi gn cr i t e r i a

V for t h e i r  cvate r supp ly purposes. Less severe droug h ts als o occ u r red
V in l n 4 i , 1942 , and again in 1°48 and l°50 , bm~t the longest and most

s e v e re  droug ht  in the h i s to ry  of the reg ion o c c u r r e d  in l~~h l  to l °6 o .
It had  a se r ious  impac t  upon water re’sotirces as reflected in its m,’f-

f eet  upon c~’ate r supp ly ,  ~ca te r q u a l i ty , and upon a gr i c  , i l t u r e . It was
d u r i n g  th i s  tin-ic that  a cons iderab le  n u m b e r  of w a t e r  supp ly facilities

fa i led  s ince  they  had been desi gned  to hand le  r e p e t i t i o n  of the le s s
severe  d r o u g ht of t h e  l a 3 O ’ s. The a c c um u l a t e d  d e f i c i e n cy  of r u n o f f
t h r c u ’ i g h o u t  the bas in  dur in g the six— year droug ht period oI’ ru’cord

varied from u ( i ) ( i i i t  2 5 ’  in the north to almost 50” in the s o u t h .  These
value s ir e’ eqtiiv~tlent to n e a r l y i to 2 y e a r s  of average a n nu a l  run-

o f f  f r o m  the  r e ’ s p m ’ i t iv e  , m r e , u S . F u r t h e r  d l( ’ ta i lS  on t h i s ’ m m , u t t e r may

be f u , m ; n d  in  Append ix  C .

N — I  t ’t



2 . E x i s t i ng  Deve lopmen t  of Bas in  Wate r and R e l a t e d  Lun d
R e s o u r c e s

The C o n n e c t i c u t  R i v e r  is one of t he  na t ion ’ s h a r d e s t  c v o r k m t , c
r i v e r s.  T h e r e  are  m o r e  than 180 dams in the r i v e r  b a s i n  each of ‘c i nch
control a m i n i m u m  of 50 square  mi les  d r a inage . S to rages  a r e
utilized for powe r , water supply, recreation , flood control , and
other indu str ial  purposes .  At present  the r e sou rce s  of the  h a s i n
are  e x t e n s i v e ly developed for  power .  This e l e c t r i c  pov ’er  devel-
opment s ta r ted  v er y  ea r l y in the C o n n e c t i c ut  Rive r B a s i n ’ s h i s t o r y ,

and today 47% of t he  total  conven t iona l  hy dro  p o t e n t i a l  h a s  bee ’;
developed , as compared  to a 26% ave rage  for  ma jo r  s t r e a m s  i i ;
the nat ion .

Most of the h y droe lec t r ic  deve lopments  in the b a s i n  have  b e e r
in ex i s t ence  for  some t ime . Of a total of 75 u n i t s  shown on F i ’ g m i r c
2 and liste d in Table 2 , some 40 generall y unde r 1 , 000 k i l o c c a tt s
in size were  ins ta l led  pr ior  to 1920 . Of these 75 h y d r o e l e c t r i c
dams , 47 ‘ a r e  operated by ut i l i t ies  and 28 by i n d u s t r i a l  f i r m s . T h e r e
are more  than 50 powe r instal lat ion s of all types in the Connec t i -
cut  Rive r Basin  which  have ins ta l l ed  capaci t ies  gr e a t e r  t han  1 , 00( 1
kw . Most  of t hese  p lants  are  h y d r o e l ec t r i c , a l thoug h the c o m b i n e d
capacity of the t he rma l  plants  is more  than th ree  time ’ s t ha t  of t h e
h y d r o e l e c t r i c  p lants .

At the p re s e n t  t ime , two n u c l e a r  uni ts  are in o p e r i t i un  - i m t ’ i k u e
Atomic  (185 , 000 kw) and C o n n e c t im  ut Yankee  (600 , 000 k w) .  A i m  ad-
dit ional  550 , 000 kw of n u c l e a r  power  is unde r c o i ; s t r : i u t i c , i :  i t  \‘ u m e n ,
V e rm o n t . Locat ion of the t h r ee  n u c l e a r  p lan t s  a r e , shown on l

Vu i , t u

K- 1 of t h i s  appendix , and a m ore c o m p lete inc  e ’n t o r v  , u f  pov. e r de-
v e l o p m e n t  iii the  bas in  is foun d in Appendix I.

Tinde r c o n s t r u c t i o n  in the  bas in  at  the  p r e s e n t  t i m e  is t~ e N o r t i .  -
f ie ld Moun ta in  p u m p e d  s t o r ag e  p e a k i n g  p l an t  at  N o r t h f i e l d , \ i m s s , m -
c h u s e t t s , which is s c h e d u l e d  f o r  comp le t ion  in l a t e ’ 1 1 7 1 . It ~c i l l
cons i s t  of f o u r  250  my  u n i t s  for  a tota l i n s t a l l ed  c a p a c i t c  u f  1 , 000
m e g a w a t t s . The p ro j ec t  has  a capaci ty  of 1 , 500 mn ’c . A l s o  u n d e r
c o n s t r u c t i o n  is  the 600 m w  B ea r  Swamp p u m p e d  s t o r a g e  p r o j e m  I m a t ,

the  D e e r f i e l d  River  in the State of M a s s a c h u s e t t s .

Table 2 l i s t s  the e x i s t i n g  h y d r o e l e c t r i c  d e v e l o p n i e m t s  i t  t h e

bas in  i n c l u d i n g  47 u t i l i t y  p l a n t s  ~ i t i i  a g e n e r a t in g  c a p a c i t y  u i
a bou t  ~~ 0 meg ;e  c i i  t t s  en d  28 i n d u s t r i a l  p r o j e ct s  cc i th  an  i n s t i l l e d
c a p a c i t y  of ~‘i m eg a w a t t s . The td )t 11 e c u ’ r i  ge c i i  v ia l  g e n e  m u  t i  o r :

K~~i l

V ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE 2
~~m .t m ng ~~di’oc e-~~~t~ P,’oj.ct. i. i,. Ceese.ti,.t II.,, Isam.

Mn; LI,’..s.d De.i..ge Ge nes i.*allsd 1.I.e .
I V p .,t Me.. P ‘n. n “s’,m. ‘ a.. .0 ,1 bn,’, 1 / P,o~~, lv , A,. . Nond Canselt; Nope m t  —

~~~~~ !~1~U ~!

i Pojabon P u’. i ngtofl P Farn ..n~ t n I i .,’ Fe,’, C, V V V~~ 2 “00 ‘4’

P , ’i ’. ’.,m , .  a l’s . m ’ n,,. ”. ,~ Out & Psi ’ . Co. , .,73jm t~ ‘ ‘9.
Wi nd. r ,oe5$ ,,neettnu t C. ‘I ‘.., ., a~ d “O S. Inc . ‘7 ,00’ 2 ’  ..(~
w.n m ‘~‘ msg1ie 1 W. .( f1. d I t ’ en ’ ‘ ‘. ‘ S ySi’ 1 ’ , ?,,)e~ ~~ i , 5107 i 2  U 9’
Cehl’i. ~nneitalfl W es t fi e l d P W ..t.”n Ma... i.’. Ce , A#. 856 33~~~ ’

20r00000 w ..tfi.ld I ‘t,’atl.ore P.psr Co . 20.3,1 2, ,A, so
Ros..ii W.st (l. d I We. tfm..d M i n e r  Pape r Co. - 

iWi 2? “00
(C p.,,.., ~~ W..t (’ i .;d I Tony ’s In,. 306 32
‘7 0.151,1 i 7 , m e V pc. P W..s.s’~ m N.... El.,. Co. ‘18 ~ 5 , 680

iO m di.,,, O,’Qhard ‘Tht 7p
~

C P We ,te rn Mae ., lie,. Cc, e,frr ‘s

i i  b A b e Tht209ee P W. .tern cc... E m . , .  Co. 4* 88

ii Med Br idge Chicop .. P Wes tern li.. . Eirc. Co. •

~~. W inior ‘7e’ift N Me tropeim tsn bi .tri’st C .  188 IA i ,~~~
16 Var. V.,. I V.,, lndsatrl •s , Inc. 10.9 A, 1 , 08’
i’ V ,V~~t(’V B.r,’. V a,’. I Mars ’s W ,e I C~~~tue , Co. Ltd. 02 21 5”
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amounts to approximatel y 2 . 1  bi l l ion k i l o w a t t - h o u r s .  P r o j e c t s  on
the main stern develop over 700 feet  of the total fall  of 2 , 100 f rom
h e a d w a t e r  to e s t u a r y .  Al l  plants  except  Cobble Moun ta in , H a r r i -
man , M o o r e , and Corne r fo rd  have  pondage s u f f i c i e n t  f o r  l i t t l e
more  than  dail y or weekly r e g u l a t i o n . When the pumped s t o r a g e
plan t s  c u r r e n t l y  under  c o n s t r u c t i o n  in the basin a r e  comple ted , the
ba s in ’ s hyd r o e l e c t r i c  capac i ty  will have approximate ly q u a d r u p led
over the 1970 f i g u r e .

Wi th in  the Connec t i cu t  R i v e r  Basin , 86% of the basin ’ s popu-
la t ion is s e rved  b y municipal w ater  supp l ies  as compared to a
national ave rage  of 7 5 7 ~~• The dis t r ibut ion of the population which
u t i l i z e s  community supplies is shown on the fol lowing t ab l e :

TABLE 3

P O P U L A T I O N  AND W A T E R  SUPPLY D E P E N D E N C Y
CONNECTICUT RIVER BASIN

19 b 0

Serve d b y
Basin  Total Community Pe rcen t

Subdivision (1 , 000)  Systems Served
( 1 , 000)

CRB I 54 26 87

CRB II 3 8 18 47

CRB III ~~ 65 7t

CRB IV 74 41  5 C u

CRB V ~~~~~ 6 2 ,~ 1)4

CRB VI 7~~0 674  85

TOTAL 1 , 680 1 , 4 3 6  8t (a vi ’ , )

T h i s  t ah i t  la t  i t  I t ;  i t t d i t ’ i  t e  s t h i  t t he  Pt’ rcen t  of the  pop u ‘ t t  1 O I l  u

e tch  of the  s u 1 ) a r ( ’ 4 i ~ wh I ch  i ti i i i s’  r n t i n i c i p a l  sv s ten i s r , u i ’ s . ~ u ’ f r o m

47 to . 4% . In g u ’ n o r t l , t he  p o p u l a t i o n  in t he  b a s i n  s u I l ) a r e ,t s  iu ~ i t ’ d



in V e rrn or,t ( CRB II a i d  C R B  I V )  , i r e  i e s i ,  r e l i a r t ( I I ;  ‘t’m ’ I I I I

~v a t e r  s y s t e m s  t h a n  a r t ’  m i t F ; t ,’r b a s i n  s ;l l ) d lv i s io n s .

Tite  t ’t30 I n e t r o p U l l t ~i r . areas in t h e  l , , t s i r ’ , H . m r t t o r  i t O  Sp r i l L —
f ie ld , c o n t a i n  48~ of t i ;e  to t a l pup i i ’ m t l u I l  ot  the  b a s i i,  ai ‘1 a

for  56% of the p u p ;~l a t i u n  ~t }i i c h  is  Sc rved  b y m un i c ip a l sv s t t ’ n m .
Other areas of the basin , , i l t h o ~~ch  not m e t r op o l i t a n , s u p p o r t  I t  m V V
concentrations of popu lit ioo . ‘fv. u~’1~’c su c h  a d d i t l o n l i l  a r e A l s  0 ’, : ’ ; —

bined for an addit ional 3O~”~ of t O t ’ population ‘ ‘ l  t l i t ’  ~~t S l I m  . 01

of the b a s i n  pop~i l a t i o n ser v e d  by m u n i cip a l  sv s t c n  s . A l l  14 i r s
a r e  shown  on Tab le  4.

Wi th in  each  of the  b a s i n ’ s s l i l u t i i~~~1S 1 O f l S  fla re ,i r e ,‘ ‘‘ . t t ’r s  u t

p o p u la t i o n s  w h i ch  ex e r t  a s i g n i f i c i n t  p o r t i o n  m m t  t h e  ‘i ’ : a , i n m .t m~~

m u n i c i p a l  sy s t e m s .  l i t  the  C o n ne c t i c u t  R i ver  H. i  s in , 14 ‘ t i m

a c c o u n t e d  fo r  a p p r o x im a t e ly  87 m t ~, of the t a t . ,  \ t ; t t e  r s ~pp l i o d  m u

m u n i c i p a l  sy s t ems  a n d ‘,‘ o ns  t i t  u t ’d anvv;he  r t ’  f r t ’ ’ ; ’  ~~~~ 
c ,  “

, of
m u n i c ipal \~a ter  s u p p l ied  in each  of the  b a s i n  s ’ h m d i v i ~’i ’a r s . 10
areas  are s h o w n  on Table  4 .

M u ni c i pal  w a te r supp l ies  a re  d ra \¼  n f r o n t ;  b o t h  g r ~ u l I n ; ~ l a :  0 sur-
f a c e  s o u r c e s . In New Eng land  abou t  7~~% of t h e  p u p A  .~~~t on dep ’ ’’ c h ’ n . t

on mun ic ipal  supp l ies  ob ta in  wate r f r o m  s u r f , t ~ ’ u, ’ S o ,  r m ’s , ‘F Oe

su r f ace  supp l ies , howe ve r , p rov ide  ab out  8 3~~ ~ i t i u’ t t , ,  I U t I I  i t ’ , t  1
wate r supp ly.  The s ou r c e s  of supp ly in the C on l l ec t i ’ ,’ u t  R i \  o r  H i ’  i n :

as a whole  f o l l o w  the  s ame  g e ne r : i l p a t t e r n  \‘, h l m .’h p r t  ‘ s t  115 U ’ n
out the na t i on  and Ne w Eng lan d , t I m i t  is , s ; , r f . m c , ’  ‘,‘. ‘ t o  r ~~~~~ r o e s  so r~ t ’

m o r e  peop le a n d  p r o ’. i0e m o r e  ~~;t t e r t O . t ~~ L r o a n ; i  ‘‘ a t r  ~~, ‘ i r , ’t ’ s .

Fi g u r e  3 i nd i c a t e s  t he  s o u r ce s  at ’ p t i h l i i  s u p p l i e s  ~~ i t t ’ a r  ‘0, ’ b a s i n

s u b a r e a s .  In i , f l ’ne r a l , t h e se  da ta  i n d i c a t e  t h e  r s , ’ , l , t i Ac e  on s I r  l i t ’ s ’

supp l ies  is I r ; ’ r t ’ p r om i n e n t  in  b a s i n  s u h d l \  i s b i s  C1~~1~ \ ., ‘;d C’ R I ~ 
I C T

and  a l so  t hat  m t l r ’ t i c i p,i l s t m ; i r t ’ t ’s  of m m a t i ’r  i i ;  ~~, m  510 S m , !  ‘ l i v i s i & t ; ;  ‘R R  II
a r e  p r e d o mi n a n t l y ~~r ’ ’i n i d  \‘, , u t t ’i’ s upp l i e s .

It s h o ul ’i  be i i o t ’ ’d  t O u t  t ! t ~ l , t r ~~,.’s t t i n — m a d e  \ \ , L t u ’ r  m. ’op l\  :‘ ‘s , ’ r —

voir  in the h A I S I l i  a n d  i t . t he  ~~o r ld  i~~ O , l , , h t , i I l  P t-a r v t u m r  v. 1 ’  , u  0

c ity of l , ..180 , 000 , u e r u — ! u ’ e t . Qf t’’r  \ m , t t c r  supp ly r ’ ’~~ ‘ i ’ ’.~~~ i ’ .. i t ;  ‘

t . t s i n  0 0 0 h l ) U t ’  t a r t t ’ ’ t  m l  C i p i i ’ l l ’ . u , f  174 , 000  , , ,  r e — t ” t ’ t . \ \ , u t , ’ :  ‘,. —

ply r e se r vo i r s  , i r t ’ l i s t  15,50 ( 1  in  ;~L } p u ’ t l d i \  1)  . t : d  1 N ’ l i s ’ ’ l  I ’ . “t  i t t ’

in Ap p e n d i x  J.

Voh i le  f i , , m t l m ’ m  ( ‘ , i I fl t 1 ) 5 ’  } t I ’ , ’ ’ ( ’ i , t u ’ / i , f l). i f l  I l l S  t r i e d  to t u ni t r m~~
by com p r t ’ h’ ’ : ’ s i~~ c d e s i c r ,  , t r ’ e l  , . n t - m t r t i ,  t t t t i ,  ‘0 f O u l  ~~~~

‘
~~~~~~~

‘ ‘ i O n  t t o r k s
a t  a n d  a ’t m t ) \ i’ c r 1 1 1  i i  t i . i l i u , i C’  u ’ i ’ t ’ ’r s . 1 ; ,  t l r t ’ C o n ;  t~~m l i t  ‘ i t  R i t t ’ r ’  U , S l n i

l i t  r t ’ s & ’r ’ , ’ t u l r s  m d  I~ ’ l u m , ’ , i l  p r . t u  m ’ t l o I i  ~~~r k s  h i m , ’ t m , ’ , ’ ’ l o i s t : ~ ‘ t  I

I’ , — , ’ ‘I

-- ‘ ,~~~~~““ -“
~~~~~~~~~~

-. —~~~~- -‘-‘ .‘- -.  ‘.-
~~~~~~~~~~

“ -~~ -~~~~~~~~~~~~



TAB LE 4

MUNICIPAL WATER USE AREAS

CONNECTICUT RIVER BASIN

196 0

Basin Subdivision Munici pal Wate r Percent  of P e r c e n t  of
and Area  Use , mg d Basin Demand Subbas in  Demand

CRB I

Litt leton , N .H .  1 . 6 0. 9  38 . 1

CRB II

St. Johnsbury 1 . 7  1. 0 58 . 6

CRB III

Lebanon —Hanover , N .H .  2 . 8  1 , 6 37 . 3
Claremont—Ne wport , N. H. 1 . 5 0 . 8 ,i0 . 0
Keene , N . H . .1 .7  1. 5  36 . 0

CRB IV

Windsor , Vt . 0 . 4 0. 2 7 . 4
Spring fie ld , Vt. 1 . 3  0 . 7  2 4 . 1
Bel lows Fall , Vt. 0 . 9 0 . 5 16.  7
Brat t leboro , Vt. 2 . 0 1 , 1 37 . 0

CRB V

Northampton — Amherst , Mass .  8. 1 4 . 5 9 . 6
Spring field , Mass .  60 . 0 33 . 6 7 1 . 0

CRB VI

New Bri tain , Conn . 2 1 . 0 11 .8 ~ 8 .
H a r t f o r d , Conn. 46 . 6 26 , 1 62 . °
Middletown , Conn . 4 • Q 

~.7 b . h

TOTAL 15 5 . 5  87 . 0 — -
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the Corps of En gineers.  The reservoirs  with ove r 500 , 000 a c r e —

feet of flood storage reduce flood flows from nine of the Connecticut

Rive r tributar ies and with the se r i e s  of dikes, flood walls , and chan-

nel improvem ents , principall y along the main strea m , protect  many

hi ghly developed downstream damage cent ers in the four States.

These s t ruc tures  are described in Appendix M.

Eleven upstream watershed projects  have been comp leted or arc

under construc tion . These locall y-sponsored proj ects , authorized

unde r the Watershed Protection and Flood Prevention Act (PL83-566) ,
were p lanned and installed with the assistance of the Soil Conserva-

t ion Ser vice , Department  of Agriculture . The 11 projects  c o m p r i se
a total of 222 , 800 acres or about 3. 1 percent  of the dra inage a rea  of

the basin .  Structural measures  consist  of 34 sing le- and mult i ple-

purpose floodwater retarding s tructures with 33, 000 a c r e - f e e t  of

floodwate r and sediment  storage and 2 , 000 acre-feet  of additional

storag e for wate r supp ly, recreation , and fish and wildlife uses ,

and approxim ately 30 miles of channel improvement.  Appendix F
contains detaile d descriptions of the exist ing programs  and p ro jec t s

involving the Department of Agriculture .

The Connecticut R ive r Basin contains many r ecrea t ion-or ien ted

f a c i l i t i e s .  For instance , there  are two national f o r e s t s , abou t

58 State parks , and approximate ly 97 State f o r e s t s .  Inven to r ie s of

o the r  Sta te— managed r ecreat ional  fa ci l i t ies  within the C onnect icut

River  Basin are contained in Appendix J of this  r epor t .  These  in-

c lude  such  i t ems  as wi ld l i f e  m a nage m e n t , game f a r m s , s a n c t u a r ie s ,

r ec rea t ion  ar eas , f ish hatcher ie s , State reserva t ions , and publ ic

access  a reas .  Figu r e  4 shows e x i s t i n g  r e c re a t i o n  a r e a s  in the

basin , but a mor e comp lete d i scuss ion  of r ec rea t iona l  supp ly in the

bas in  is d i s cus sed  in Appendix H.

Since 1872 the Fede ral  Governm ent  has made num ero u s  n a v ~-

ga t iona l  i m p r o ve m e n t s  on the Co n n e c t i c u t  Rive r l a r g e l y b e l o w

fo rd , Connec ti cu t .  These have  cons i st ed  of a Federal  c h a nn e l  52
miles long from Long Island Sow’d to H a r t f o r d  wi th  a n c h o ra g e  inn -

p rovem en t s  in North Cove , W et h e r s f i e l d  Cove , and along th e m a i n

ch annel opposite Essex , Connecticut . Non-Federal n~t s .’i g a t l o n  pr o-

j ec t s  consis t  of the still  oper ab l e  W indsor Locks Canal  w h i c h  p e r m i t s

passage of shallow draft boats from the lowe r Connect icut  a r o u n d

Enfield Rapids into the Enfield Pool. Although at one time t h e n ’

‘m e r e  n av i g a ti o n  locks and bo at  pass a ge  around s eve ra l  of t h e  g r o a t

K — Z n
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t a i l s  on the Cu , n i ~~e~ t i L  , t  R i v e r  s u e r ,  as  Sm ~~ut 1 ’, 1- k u L t ’ ’: , I’ ’ u r n , u ’ r s  F u l l s ,
Be l lows  Fal l s , Su i r r ; r ’ i ’ r ’ s Fa l l s , . i t , d  ‘~ i~ d e r , t h ’ - s u  s r n o  l u m r ; L ’ t ’ r

ope rab l e  and u n i v  r t ’ u i ’ i , t r ; t s  i~i v r ’  r - m i d e r~~~u ’ of their ~‘,m r , i ’ ’r  , ‘ \ l s t ’ ’ n a , i’ .

The p r u ’ s t ~r ; t  e e ! , L ’ r . t t ’d ‘- m u s I c  l o u t  ~ i th e  t~~~ 1;: r ’ ’ T , i ’ t ’ ’- c ’  i ,~~~ t m 1 u —

ch em i ca l  u \ y u e r ;  m ’ r r  , ; ‘ i ot  ~u l 1 n m O s t  ~~i C , 000 p ‘ ‘ k  -
~~~~~

‘
~~ J o;. F u t u re

w a s t e  1o,id ~ a r m  a n t i c i p a t m ’d t~ l : u c : r e ; m s c  11; ‘Th’ u~~~n h t ;n , ’ ; t U .  , ‘ F , ~ , h t i e
a r n m m ’ u r , t of l I l t  ru m s . ’ c u c i l d  i ’  ~~ f.. c t ’ d  .‘ c h , u u ~1m ’s 10 i l  ‘I - t 1 ’ ; , ~ l p r i l - e s ses

~‘r , lv an ce s  i n ;  t r i O !  ) l u ) t ~,’. D On ’( ’ s i ; ,  m n d  r i 1 ; i : 1 i u ’ ;p ~~ e- i S i t ’  I , , u d s  ~m i l 1

e r ’  ~t ’ ’r  or , t ; ‘“  ca p i i  m b a s i s  l imi t ’  t m  , L ! , t , C i I )  ‘ t m ’( i  i~ r m ’ , u t u - r

, u f f i u t ’ n m  t ’ ~i h c t ~~ i ; ’  r r ’~~~j~~t , ’ ’t s , I ; , i’ rt ’; i su ’ s  l u : ’ ’ I ,  ,. ‘ l i - u ’ r u C t  ‘m u l l  o cc u r
t r o ;n  u s e  m ’ ’  S I t ’h • ‘ , ; i u : ) ; n c -~~t u s  ~ . i r k tg c ’  ( l i s p u s u l  ; : n . i t s  15

r’xpa r;s u u n u  ut I ’ r u ’s.’Ot s ’ ’.m t’ r ag u ’  S\ ’ s t ~ ’ ! ’( l s .

F, :;~~~~~ ci m~~, i s l ,~ l u ck  0 i~~ t s , n  s~~ r ’e t n ’ s  t r r ’ ~ h~ , m m : , o b , i ) l c  ~
an d  ~t i s ! m  t : m  ~, i ; u i ’ ’ : ’ , ’ i u V  5 l : 0 — 0 ; t s . 0  , u i ’ ’ ’;i S i s  ~ h - ’ ~~n in

A b r u e f  ‘ t : s c m u s s u m r ’ , u l  t h e  p r oP ’ - . I m P  \‘~ u S t t ’  l o r d s u ’ , u~ t H u  1!’ ‘ I t  L I  m x ;

w a t e r  q ;u  h~m t m , r e p c r i m m d  ~ ~ d t l ’ r o m ; g i. , l i)2 0  I s  ~,‘~, x , t . . x : . ’i j i x ;

V of t h : s  t ’p n c n c l i x , u n m J  i n  o r u ’a t ’ ’r  det a f l n ” , -‘ p~~’ m ’ r i : l’: I )  r ‘ I ;  i s  u- m ’ p r t

B a s e d  n ; j ’~~r m ~~ 1 n t ’ ’ ’ ’, ’ . it i m r ;  p~~h l i s k ’ l 0’; ‘ ‘  ‘(u - l ’ u i r tn~
.’: I

I - i ’ a l t h , E P a  a t , ;; , ,u d  \~~u , 1 i ’ i : ’ m ’ l o s s  t i , t ; , ~O”~ 1) 1  t O , ’ o x ; ’ ! ; ’  xu ~~ t x r ’s i n ,
t he  C m u n n ; i ’ v t i c u t  i ’Uve’r B ,’ i,n . r ’ ’ sm ’ \’,c r t ’O , (~~;‘ ,u  St , u t m  .. ‘ “ ‘ — n t , ’t c  U
t l , 1s a mo w : Ds  t m  I - i  c u m m n ’ Ii T t : cs  in  ‘~~ ‘r u ’ -  ~‘t , ~~m u  i n  “Jm ’ ’a U; ’n ’ ’~ 5b i r e
2 o  in e~~~u n m ’ c t i ( ’ ~~~t , n d  ~~

‘ ‘  in  M S 5 [ ’ ( i S ( ’ t i ~~ . in \ ‘ r : ; ; m - u , ’ i

s e r ve d  -11 , ~ u O p r ’ ’ p l u ’ or a l u o ’ ,i t  ~7’~% m f  t h e  t o t  1 p op ’; i t I l t - n  1 ~~~~~ II
ar id IV. In \o ’ , ’,’ 1 m n u n s h j ; - ,’ , 20 5 y s i m ’fl’;~~ s u ’ r m ’ u ’ u ’ ~~~~~~ ~~~~~~~~~~ : 1~ - ar  471 ,
of t h e  t m t , i l  p ’ ’ ; m ’ ; l ’ it i t x ; of . RU I m o d  III. In :  N i  s s a i ’ h m ; ~~.’ u t s  17 s\ ’~~t t - ; 1 1 s
ser’; u ’d ~~~ 1 - ‘ r ; s  a n ; d  , t  p~~~~~~ u ; I t u m t ;  of 457 , i h O  \m t:~~’li  \t , , 1 5. t ”, 1~ ~ 111 0

su:i )— ;),t sin ~ C R B  ‘i . In ( T m ; : u m ’ ’ I i m ’ , :t  31 s m ’ s t e n i s  ix ;  ~l r ’  t ,  ‘s m o s  sc r ’, ‘ ‘ 1

454 , 800 1 ) ’ m P ’ e  o r  5i~’~ u t  t I m t  p o p u l a t i o n  in  s ;  ‘ - ; ‘ d S u i  ( R F  ‘m i . A lis t
of t O t ’ con~n 1 m n x t i e s  t u e r ’ 5 c- c l in’, ! 9 b  b y on, ’ m r  fl ; u : ’ u ’  n~ i I p u l  s t ’ \ \ u ’r

~y s t u ’ n ’ s  can be f o ’,,x l m ’l in Fa b l e  7 .

.‘\t t i a  pi’ u ’ sc ’ n t  t i u n t ’ , i p p ro >i i ” , t m  lv  l ,k ’  of  t h u r  t t  t m !  01 ,‘t h t ’ o ~~t
5 ( l ( ( , ( I P ( 1  po u ” c k  of  “ m s t m  l ’ ’ ; m l i ~ ’~~ is re n i ’ o ’” m l  1’~~ ~~~~~~~~~~~~~~~~~~ ~~‘“ ;n s
t r e a t r n m u ’; t p r i o r  ~ c l i s c l  a : ’ m z ’  o t O t ’ r u - -i ’  i m ’ i n ; g  \ m a t e r s .  I~~l m ’ l t ~~~i m - , u j
t r ’ a t r ; ’ , ’ u t  ; ; R ’ t l r o d p  hi s e c on d , i r v  t r m ’ a t ; ’ u , ’ r i t  m i b x ,  0 1 , t \ ’ ’  ‘ l ’  ( , f l m —
b i l x t v  of rc n ’ , i ’ ’ ’ x t , ’ ~ ‘ t o  0 i0 ”~- f t~ ‘. H m , H’~~r- i c i i j  ~~~~ ~~~~ ‘ ‘  ‘1 i r e
t m r u ’s , ’~~ t I v  m r  I n c u b i ’ ’ ~ n d  o n ;u f l O !  ‘

~ s m u t  t h r  ‘ ‘~~h ‘t t l  m-

The  h u s i ; ,  ~ t , i ’’ ’s h , ’~~’c t h u c O t ’ s  t o  P r m m i m k  t r ’ ,’ , u I ; ’ - u - :  ‘ O i i O , t  —

r p m !  ‘ u ~~d u -u l ’ i ” t ’ i’ ~ P \‘, i i S l ,  s . I ’ ;  t I l e  ( m m ’ , ’ ’ u ’ u t u e  , t  R i m ’ ’ ; ’  O ’- ~~~; ’  , k ‘- 1 ,  i t t ’s

l i t  ye i mp ! ‘ ‘ r ; u ’ r ’ ’ u c i  p I ~s t m  :n’ ’ r’ H I  - 1 -  mm i’s I t ’ ;‘ m u  u . ’  1 ’. t’~ m u m  I ’ ’ ,

K-  2 S~

__  _ _ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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T7\TU.1L 5 (C ,r ’,t’~n u e  d)

lh’,,’;i”u f~’~U-0ivi nicn Pero~nt of
anJ ~“ tre~ n M~rücipa 1 Ii~dusctr ic~l Sub h~~~in Total

CPB V

Millers 3,410 9 , 210 9.5
E~ erfie1d 2 ,410 7 ,645 7. 6
Mill  — — ~ il .
Nan,han 485 0 .4
Chicx~1”,’~ 5 ,850 22 ,510 21.2

2 ,945 9 ,075 8. 6
conn~~~c’ticut 48 ,210 23 , 17’) 52.4

62 , 825 70 , 090

~~5B VI

5cantic 150 1,450 1.7
6,625 195 7.4
9,1?’) 3,760 13.7

S~ L~~;, hr. — 275 0.3
S~iL,’c~ R. — 150
IPJ”t ’ard Br . — ],, 240 1.3
Connecticu t 63 , 800 7 ,610 75.7

79 ,905 14 ,1, 00

151 ,375 260 ,42 1

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ________________ ~~~~~~~~~~~~~
—

~~~~~~~ - -‘,



TRENDO’D ‘~~7 02’ 1 ,‘h’TCI’PIJ A ID ID I0’ ,’ ’  TAt . ‘1~ ‘11

)‘ (“J u,U ’, ‘m , r L r ~’ L ’

1960

IrtGu,~ t~’; ;u 1  
— _______

Pe•rc~nt’ ;mf t . ’- I “,

Subd,ivin ,acr u iD,, m ’ , u: ”tt ; ,,,:lt iDu’-:, ’k - ’ ,’:J lOun’ ‘ n, , - ‘ i : ‘

CR11 I 155 , 070 355 ,670 2 ’il .  2 , 35° 2 , 335  9

cR13 II 2 ,940 2 ,940 N i l  2 ,035 ; , 035 N:1 .

CPB II I 16 ,075 18 ,075 N i l .  7 , 333 ‘ , ‘~~ 16

CR33 IV 4 ,97 0 4 ,970 N i l .  5 ,963 5 , 4 7’) 8

CP2~ V 70 ,03fl 71,093 I h i . 91 , ’)2 f7 ,r33

CR13 VI i5 ,69~ 14 ,Cw 1 1i .l ,~~’3 79 ,, ”— :

Total 267 ,440 260 ,421 ~Ii1. 2 14 , 97”  3 5 2 , 3 ,’’) 2€

— 
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TAB LE 7

COMMUNI TIES SERVED BY SE WER FACILI TIE S

C O N N E C T I C U T

Bristol Mancheste r ( 2 )  Granby
Hartford Plainv ille Newin gto n
Middletown (~~ We st  H a r t f o r d  Port land
New Bri ta in  W e t h e rs f i eld  (2 )  Rock y Hill
Winches ter  Windsor Sirnsbury (3)

( Winsted)  Avon (S - ) ( ir ic i. Tar i ffvil le )
Ea8 t  H a r t f o r d  Berlin Ve rnon
Bloornfield Eas t  Windsor  (Rockv i l l e )
Far n-r ington Enfield Wind sor Locks
Glastonbury

F 
31 s y s t e m s  in 25 corn r r iun it i es
Population in the communities served 590 , 500
Population served = 454,800

Percen t  of CRB VI popula t ion  = 57 . 6%

N E W  H A M P S H I R E

Keene  Co leb rook  Hanove r
C l a r em o n t  L a n c a s t e r  Have  rhj l l
Lebanon N o r t h u m b e rl an d  Lisbon
Charle stomi’r; 1t~’ wa r t st own  L a t t l e  ton ’

Ne wpor t  S t a r t f or d  Hin sdalt ’
,ir ia t o t ’ \Vh i t o  f i e l d  Wal pole

Unity  i , 3 e t 0 h ’h e n n

N ’ . ~ f sy s tem s  = 20
Po~~u u 1 a t i o x  u t  t o  ,‘;n F s  -a ’ r v r ’ c l  = ~ 3 , n I m ’
P m ’ p i i ~i t x u ~ s e r ve  ~1 = ~~~~, 000

P e r cen t  ~ (: ru~ I cu d III p cpul~m t u :. 47 . 4”1



T ’um,l t  1!’ - 7 ( C o n t i i : it d)

NI  ,1S~~~ -\ C H  U S E  T T S

C x m u i  mj , a ’ t,’ , L~~~’ t  I , , , i ~~t x 1 0 , ’ ~ (, I m m ~ P ,t l t ’ ! lO 1

C a r - I c r  ,,~~L O . m r m ; P t u ; 1  93 ’ ’ ~m l ~~t ’ , n u  ( 2 )
(~ n~~l. S m , ~ R~~’m’’t k t m t ~ -)

N ,  r t 1 u i : ’ p i t ~ ;: , .u x ’ m ’ m ‘ , L i e I ’ l  R ’~~~~~’1I ( )

~1, - oh ’s ’, i d ’  i 2 )  1 . ;  1 . .. o r0 0 0,  o)

I ( v L ’ . ‘t .‘ 1ui ; -~c’ r t s ’ , : h , ’ “kr ’ Ib r u ’ ’
a n - . ’.! \‘.k’e lr’~~~9 t )

~~s m ~t t  I i  P l c ’ s

A t O m  I H , : :t i ;  ~ t m ’ x:  ~ p c ; i~~t ’ r (2 )

B a r r c  ( 2 )  1 ,  , ‘j Iu ’s ’. j  ~‘~~~p i~ ’t o u~
( i : m  1. “ . Ba~~o ’~ ) L~ , u u ; u , , u U u \ ,  ( , 1 , , .  u l  B , u l d ’ s ’ s x i ,’, i l l ’

B” , l c !u c  r Io ’s ’  0 N I -  ‘ I i ;  .c ( 2 )

B ; u ~ s,l~, : :  ( i : ~~~l . ,~‘sI u~ m , r 0 , t ’ C i t ’ , ) u ’, a t ’!”

C h ’ ’ s : m  r N - r ’  0;’ , h,:’h’ld ~~~ ,u p r ; ; , ; : : r  Id

I D ’ t ,,’ ” ; i m  1 1  ( 2 )  O x ’ ,ou ~~u

(l ’ ;t ~ ~ . ‘l e .  of ‘
,
‘ i ; , ,, _ i , ,, , . m ,i ’~- ; ,

~~~~~~ D ‘ ‘: r I u- -

; e ;b t , ’ n’, , ’  i n ;  3

1 c  - : 1  t : , m ; ,  o t t ’ ’. ’ os  s~ ’ r v e m J  = I t

l o p  : ! t t ’so;; ~ c ’ n ’ ’s” - A = 4 R 7 , ~00

I ’ ’ u , ’:l ci C i ” !”  V p i p  ;l a ’ l u t t  ‘

9 ’ R NI C) N T

- i  j~ - , u ’ i s t j r n’ u ‘s ’ , ‘ ‘ u r ’s

H : . J mhn: s: ’~ .u ’v R ’ c  ~~~~~~~~~~ i n n
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c”,”-’-’-” ’’_’___’
_ _

type of t r ’ - , , t n ’, e r ; I  , n : , i t h e ’  da t e  of u ; ’ ~p lc’ r r ; e u . t a t i 0 ’’ ‘s ’ ; , r u m ’~~ t f i ’ , ~~~ m m ; ; ’
the basin . Gene ra l ! ’.’ C o n n e c t i c u t  and Massachusetts sm , h ” d ul e s  re-
qu i r e  i n s t a l l a tion  of ~-a ’ o nd ar v  t r e a t rn r ;ts b ’’ 13 7 2  ax:ci l~~ 7 -~~, r’ p .;’ m - —
t ive ly .  The p l a ns  s ’ s H m ’ n i t t~~ d by ye r r n ont  a r d  N~ ’ H ;, ocr , sh i r - ‘, r , i u i d
p rovide  f o r  a n’i ’m t i r ’  c t  ‘ - t O  p r ; m v r m -  an d  s e c , n ’ J ; , ’m r ’ ,’ ’) I ’, — ‘~~ , ‘, i ’~ 7U
and 1 177 , r c s p e c t i v ’ I v . Do ’ H m ~c-re t ar ’,’ m t  U ’  I o U  :‘ior O ; m r  ‘ - , - ~

approved ce rt ’ir ~~o t ’ t ‘ u t  t h e s ’ ’  i ’ : m p l e ’ : ’ t ’ : ’ t ;m t i o r ’, p i l : : s , U . ‘ t O m

ceptions art’ umn ;’’r t ‘0; :; i l l -
ID ~~ m ’ I D , m t i ,- i t i ,~~:, , l~ t Y ’~’ ;‘i ’ s ’~~y( ’o ’-  m m ’  r ’a - ’!

f r om l’~b 3  to l ’ n  ~~, “ ‘ 1o r 1 c c m n ; s t r i l m  t i m ” . e m  t s  ‘s’, m ’ r c ’ ’~’- - o - f &  en 0 ’ ’
6 ;u s i r: States f or  pr  ‘‘‘ m t ’ , I’,, ’, m ’j r .~ o t u t , , l m : i n - d m ! m i m ’  m ’ t ; s t  f a : m u r p , x l n n a t e i ’ ,’
$ 10 0  n i i l l i n . Fe 1. 

~~‘ !  r ‘ I t s  d~i r i o ~ h i s  pe :-t ~~ ’ m !  : i ’ - - cm ’ , - ‘~~ t c ’  l i l t —

proxir natm ’l’,’ S n xlix -

B. ID I-,T’)’R,-\L, F’,\ 1

‘IOn - (‘ o n nt ’ . ..t 0 i ’s ’s’:’ m o o s en t O m :  ; o o u i n t , , I n , ~ “i l ,mc , ’, s ’ L~: j ’ m ~ ; , r t h
- ‘ ‘ 1 ’  0 ‘ C c ,  t c ! u , m n ~ bo r d ’ ’r , a n d  x l  m ! ’ .~ - s t ’ ’ ; ’ ’ -  46 6

m i le s  t O r i ’  l e n ; :  2 ’~P moo i s  I ’ m r ; ~~ a n ; d  u P  - o m I t - s ‘ u - i , ’ . ‘~‘ - O , i s i m i
t m f l ; O O l Ip  , 5 s ’ ’S a ’  a r - - a  CO I I , 2~~6 l a u u i ~ 1 r m ’  m m u i ~~’ s i n  f o u i r  ~‘t .  t ’  s e n d  a

s m a l l  p o r t : - ’ ‘ ‘ o ’ -  C u ’  u n  i ’ ; ’ ; r c c . N I  ‘o u r  ‘ r i h ’ ; t m r ’ ; , - s  i :’- m ’h i ~-

t O t ’  ,A:i:n’nox ;m ’mm s I ’  . -
~ ~ 1: o ur; ’, , ? ‘ s l u i i ’ ’r s , ~‘_ ‘ ;  I 0’ u u c ~ 9 m m - 9I, i ’ s m ’ r —  O ’ t ’ - r l n L

f r c , r : ’m t ! , C  P s t  0 ‘ ‘  i - ’ 1 - m s m ; n p ’ ~~j m ’ , \~ l ; i t ’ , V-~ st , [3m ’ ’ ” t e n - k ,  , ‘ s t : u n ’ i m ’j ,
p o d  t h €  F m r : n : x ’ ,,~n ’ ’ : -  R i ’ - ’~ ’ ’ :’u e; t~~~ rj 1.y~ f r om l I .~ - ~‘ ,  ¶ , !,i ,, ’, I ’ ,’ ic ’ ’. ‘ if
t oe  C n ’ n n u ’ c u  ‘ “ - ‘ ‘s n : m ’ a r l v  i n , , 9Ou  u - l i .  d u O  p ’s’ r S m  t m - n  rl . H

— , i t  h ’i s r n ~~- m i - ’ - l ’ 1 C 1 ,~~~~ 2 8 2 , 0 1 )  t n ’ ;! O S  ic ’ ’’. ,~~_ ‘u 7~ c f s . In 1 ° c
‘- p r i n - ’e ,  ( l , p x I ’ , ‘ 1 ’  m ’ ’\ - ;’ t ’s ’  ‘ ‘ t x - ’ r ~~~~~~ e1 ’ ;~ h~~t ;n’ ; u ’ ‘ m r  ‘

in ’ , O t t , ’  ~ ‘i mo”, ’ ’r .

1 . C l ; : ’ ;i i t ’ ’

T)i~’ , l i m at ’  m ‘ (~~~~ m ’ ’ ’ , ’~~’ u m  u t  R i v c ’ :’ 0 ’~~ i : ’ ’: r i  m l  ,-, o r  m I m i ’ s ’

- , m n  ‘ ‘ - ‘ I  - ‘ : n m ’ - ~~~~ d , m  t O m - n  “ u t :  r ’ ’~~p t ’  1 l~~ - 1 ’ ’

Th ’’ m m l i ’s i s  ~‘ ; u b ’ m ’ - ‘ - - ‘ 0 ;‘ ‘ ; m u u ’ ’ n O  U , t  ‘ ‘ ‘ ‘ i ’ m ’  i l l ’ s  km
h e m ’ s  p r o m  ip~ t - t  m x  ‘ - - i t  m m - ’~ i t :  ‘ m ’ ’ ; m t ’  of  p~~’ - ‘ ‘‘ u t ’s
- m m c l  c ‘so i t  m m  n : , , r u m s  ‘F - ‘  - m n u t  r o  I -~t ‘‘ci I ,  m ’ s  u r p m m  N i ’ ’ : , ‘ I ‘ - ;

‘r n ’ -~~‘~, ; m  ‘ ,i ’j  , ‘ . , ‘ ‘ = ‘ , m ~ t O l l — , s -r n ’ t ’ t m ’  ; t , ,  ‘ ‘ m e ; ’’
t l , , t t t r ’ , ’ ’ s ’ ’ I , ; m - , ’  \ m l  

~~~~ c m ’ x’ t .

0 - i n ,  \ n ’ ; m ’ - ’ r I j ~~~C — I ’ ’s - d ” . , j , , ’ v ,  l~~ i . i ’ s ’ ’ r , ’’ ’ : 1 , 1 ‘ o x - ’
i n t r o  c l  11  ( ‘

~~‘ n i ;  ‘ ‘ c l i  ‘ I  ‘ “ ‘ ‘ u ’ ‘ - s i n ,  i s  ‘ n O  ~~~~~ 
‘ - ‘ - m x x

‘- m m  p - r a t o  r ’ - r~~~l o:’’ ‘ f :’ n ‘ , ‘ m m ,  , t  ~ 1’ ’ ’  1~~ m t p m )  i n , ’ . 1 ~ n I , ~
- ‘ ‘ r p ,t r

f l o u r I ! ; ’ m ‘ ‘ m ~~ t t m  I ’  ss t : ;  i n  - 10 ’ ’  1’ . m l  t ’ l i 1 t ~~! ’ ’ O  i a ’ s  ‘ ‘ I ’  ‘ P

I O F !  ) 0 ‘ ‘ - 0:’ ‘ ‘ ‘1 (mI S . ; ‘ ‘ 
-, ‘ ‘ n ’ ‘ n m  , : - l ’ s  t ‘. ‘ ‘p’  ; ‘ ‘~ 0 ’ ,

“ i d - I ’ .’ r ’  ~
‘ -  , ‘ 0 ‘ ‘ - : - . f r ’ ” ‘ ‘‘ u ~‘‘ i ’  c i  m O O  7 3 ’ 3~ I ,

I t ,  ‘ m t - i ’ m  ~~~~~~~~~~~~~~ m f ’ ~ i n ’  j , f l ’ ; L r ’ s  ; n m i !  e n ’ ’ : , ‘ - \ ‘ “

‘ ‘ I D ’ ’  ~!o i ’,’ t r ’ ’ : o i ’ : ’ ‘ ‘-  ‘ ‘ 
~ I r o n , - m m , , t m ; i - m n , , , i  }n ~~~ x, I , - p - x’ ‘ ‘ “F

t m  i n  r e q m r ;  ‘ i m i ’ s ’  - I ‘ u m , ,
~~~ 

1 : ~~ t t  1” . : .  t h ~ ’ l-’ m, u , t , ~~ ‘ 
t I .

i n ,  ‘ ‘ ‘ u - , , m r t f .

--~~~~--‘-—-- ~~~~~~~~~~~~ “~~~~~~~~~~~~~-
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2 . Topography

The upper  p a r t  of the Connec t i cu t  Rive r Bas in  above Fi f t een
Mile Falls n e a r  L i t t l e ton , New H a m p s h i r e  is in the  n o r t h e rn  p a r t
of the White  M o u n t a i n  sec t ion  of the  New Eng l a n d  Ph y s i u g r ; t t h i c
P rov ince . From Li t t l e ton , Ne ’A H a m p s h i r e  to ‘r i r r , e r s  Fa l l s ,
M a s s a c h u s e t t s  the  bas in  l i e s  w i t h i n  the  N ew  En g land Up land . In
the 90—mile reach between Turners F a l l s , M a ss a c h u s e t t s  an d
Middletown , Connecticut the basin i s  in the C u nr , e m ~ t i e u t  Lo”cland
section.  At Midd le town , the r ive r t u r n s  st ,,, m , thc ’~~st , l e a v e s  t I - c
Lowland , and cu ts  t h r o u g h the s o u t h e r: ’  p o r t i o n  of the N e w  E ng land
Up land in. a n a r r o w  va l ley  to the  se ’- .

The e n t i r e  bas in  of the C o n n e c t x c u t  R i v e r  is mat ; ,  r e l y  d i s s e c t e d
with  the r i v e r f l o w i ng  th r o u g hou t  m n u ; s ~ u t  i t s  c o u r m , e tn  a ‘s ’- i de , operl
va l l ey  wi th  w e l l — d e v e l o p e d  f lood p l a i n s  above  ‘s’:u , ;o h  rOs e ~
t e r r a c e s  t i e r e d  on the ‘s’ -~l ley  ‘ s m a l l s .  R u g ge d  m o  u a t , m i n , s  s ta nd  (~i,it

boldl y above  t i m e  t e r r a c ed  v a l l e y  in the W h i t e  M - n t - ~ i i  sec -t ion .  In
its c o u r s e  t h r u ;x g h  the Up land s e o ’ n ’n:  , t he  n ’ r m . m n n ,  “ ;v t ’ r winds  uc’ t v .  co o

rounded , i r r i gu l a r  h i l l s  and  r oL e s .  The C o n u r ’ o c t O. at L o w b a n ”.’si sec-
tion of the bas in  is a reg ion of su t .j r -Iuc ’d  h i l l s  ‘sm h , j c i ’. ~ x t n ’ m , d  ur : b o t h
side s of the b road , t e r r a c e d  rive r v a l i c ’ s m  to the h o r : l e r e  of t o n ’  i n u e l o s —
ing Up land . P r o m u m o t ing above t i m e  e r o d e d  h i l l s  ‘- i  U - l, ’ m m ’, a u m O  S c ,  t u r i n

a r e  bold r i dg e s  of r e l a t i v e l y  r r ’ s i s t ; i n t  t r  m p rock m ’ s  I - - u , 
C u r :  sO  t o t ’ s’

the m a j o r  t o p m t r ’ r - u p hic f e , k t n r e  ,, ,f t h i s  r e g ion.  T!’,a t c m p ’r r , ip (”v of the
en t i re  ba s in  has  been  m o d i f i ed  b y ‘i ~~i ’  0~ I , ; m f l  s ’ s hj c l ;  s c r a p e d  th e  tops
f r o m  the b e d r o c k  h i l l s  and  t i l l e d  the , m l l e v ’ s ;  ‘m ’ s i th  ~ I , i ~~ i - ’il d e t r i t u s .
Th e r e  ‘sm as , h m ’s’s ‘:er , a p p a r e n t l y l i t t l e  a c t u a l  d u ’ , ’ ’r s i u i u  of d r a in : ~m g ’ s ’
b y t i m e  g i - ; c i m ,’r in the  Cor ,nw’’,’t x u  : t  B a s in : . The  m m j - r  ‘ O f , ’ ~~~t of t O ’
g l ac i a l  f i l l  in the v : i Uey s  h i s  I m , b e n , t m  r i s e  t i e  ~ t r e i t f l~~ ft ’~~’: ’ . t h e i r
old beds , t h e r eb y p e r m i t t n r ’ ’~ t I e  d o ’ s ,  l c u p n n c ’ ! : t  , ‘f  p m ’ - e m ’ m ’ t  m, f m  a n ’ , m ’ ’s I s
w h i c h  h a v e  l i t t l e  or  n o  i’m ’ l a t i m n n  to  t h e  n cl, ’r I ~ ’ i m ’ c  I’ m ’ ; f i I D u u r , , t u o x ;  ‘ s f
t he  old v a l l e y  i i :  t I c’ Icc! n- a k .

. .  Gu m b o’s ’

The N o ” -  1-l a n ’n ; p s h i r e — V ~’ r t m e m m n t  1 - ’ ’ r t ; , ’ r  o t t h e  I m o s j : .  i s  : ; ‘  r ip r ’ l i m n
b y b i ’d r o ck s  m ’, } o u ’ l’  a re  g e ne  r - m l i y P i i ’ ’o ; o ic : u n  -

~~~~~~
‘ ‘ . [1 0 5 ’  r-

c t m n s i s t  ‘ m l  Or d o m ~~ ’ i - m n u , S il u i r n in , m i n d  ; ) i ’ v o m ; m , , n ;  s, d : - - : ’ - - ,t s  , , m ’ , )

ian a n d  C a r h ’m n , f e  r u m s  i g n u i ’ m ’ ; u .’~ ru  k ’  ‘ ‘ 1: i d ,  }m , ’s’e’ b~~’ ’ m -  t o l d , -  I an d
c r u mp l e d  a l o n i z  t \ . n ’S n ’ m x n : n i n g  :u m r t , , — n n , m x ’ t m ; m ’ , u s t  t m m  s ,~~~ , i  

~~5 , u t i u ’ s~~, ’ c t .
In . t d d i t j m , n ;  to  i n t m ’ r m s e  f o l c ’l i n ; g ,  t i m  i s t  f ; i n i i t s  h o u ’ s e  r i ’ ’  ‘ ‘loped  ‘ s t h n ’ l u
m x n o h ’ r i m t ’  , , m u d  p ; t r t i l u ’I  i h ~ - (

‘ m m n : n ; , ’  ( ‘ t l m  ‘ , t  R i ’ s ’’ ’r  ‘, ‘ , a i i m ’ ’ s  ‘ I  r ’ : g i u  :t  s ’m m i -

or p a r t  of  i t s  I o n  e t } - .  Th u r i g i i m ; i l  ‘ u m ’ , j i n m : i ’ i i t , m r v  r o ck s  i , , m \ ’ e i - ~~- n r

, m i t , ’r t ’d  t m  s m h e nt  q m x a r t z i t ’  , s l a t e  e’ m e i s s , , n d  i ’ l l ;  ‘ n - na ’  t i o ’ er p t i t

1- 1 — 3~
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rocks.  M a n y  of tir e ~~n eo u s  r o ok s  have I C - .”: ‘: h a n gi ’d  to

se rpen t ine , or o t h e rv~ i s”  m e n im o r pt ~- sr ’d .

Throug hout M a s sa c h us e t t s  and n - men -s t  ox’ C o n n ec t i c u t , the r ive r
f lows th rough the T r i a ss ic  Lcm ’.’, la n ’,d ‘ s v h u c b  is unde rla in  b y sandstone ,
arkos e , cong lomera te , and shale with inte n-bedded b -~ i a i t f lowe and
diabase s i l l s , usuall”i kn c- ’.’n  as  ‘‘trap ’ ’ r e c k . The T r i a s s o c  rocks
have been , f a u l t e d  and  t i l t e m !  so t h a t  sub s e- 1 - ; e r u t  er c~~i o ? , has  ‘,; r , cove r e d

the r t ’ l a t i ’.el y r e s i s t a n t  t r a p  r o c k  and  r e m  u ’ s-ed some of t h e ’  s- :rr ,iond-
L o g  weake r se O i r r ’,e ‘ ,t  ~- t o  l’s’ ave 0 ’- t r , .m n  s t a  u -  t h ng  o at  en u r o : r , i x u e nt

rid ges .  W h e r e  t h u . ’ r i v e r  t or us  south~~a s t v- a rd  at M i d d l ~ ’ to ’ , m r , .  C o n —
n e c t i c a t , it l ea v E ’ s ‘0 ”  so f t  r i c k s  ~‘f toe T r i a s s m c :  L ’ s ’- ’ ba r , d :m u d f l ows
in a va l ley  e x c ; m  ~~~~~ in r e la t i ’s ’ e l’, h a rd  c c h i c t , ID r i e i s s , a ,u d  g r a n i te .

The overhu rd  ‘ n ,  in th~ en t ~ r e  Cor n ’s ’ c - t ’ ,c u t  R e n”  :‘ B a s i o  i s  ma~n 1y
g lacial  t i l l  c o n s i s t i ng  ‘e f a r , i x t : :  r ’’ of c l a m ’ , s i l t , sand , o n ’ ,a ’,’e 1, CU ’ ) —

L i e s , and bend h e r s . The  t i !  is g ’~-n e r a l i v  th i ck  in t h e  ‘ s - a l i t ’ s -s and
t h i n n e r  on t Oo h i l l s .  TI- c- t i l l  r rxav t iC  ab s e n t  o:; many  st o ep  - ‘ ‘ s ’ c  s

,u n d  or, the  tops  of n ; r r o u ’-,’, — c r e s t e d  b i l s or n , c ’ m I m . t a l x m s , i t :a ’~-o’u g  ~ ‘ue

b e d r o c k  e x p o sed . O’:or ’,,; i C t he  t i l l  i :u be ‘, ‘ ‘ l l e y s  , ;r e  i ’x tc ’ r u s i v e

~q : t ’~~~g : i c i T u l d ep o s i t ’  ‘s’’h~ c0 g e n e r a l l y for ::’ v °r v  pr  ‘ m o m e n t  r ’ s m p o .

g r a p t :  i ’ fc ’,~t ’o r ’- s th  r ‘ az’ . ‘ s m u t  t h e  l i l l  s u m , ,  ‘I ’ho cc’ dept ’ .t s  icc’  101:11:

s t r : it i t : e d  nr:- t - ’r ;a;s l ’~id do -en ; r o ot i f li v  i l l  0 ia c i al  , ‘ i k m ’s  r in d , to a lesser

extent , l v  g l- ~c ia l  s t r e a m s .  TO” . ; u k ’  , lmn ’o s i t s  m n c ! ’ ; ’ l e  t O m :  t u r n - c r ’ s ,

d e lt a s , a n d  v a r v e d  c ! a v  dop e-sits ~ f tn ’s :  b a s i m ’ , . ‘J ’h n-  t i - r u  on’ m ’ s  o n

‘ i u l t , m s  a r e  c cj o : o o s c ’d  of bedded  e - ; , u n d s  a n d  cr a ve l s . The  ‘s’:t m- ’, m ’ ou  - r
s u - o t  sona l ly  b i n d e c! c ! t v s  , ‘s’, O o ’ h  r u m ’ , U ’  ye rv t h i c k  :~ t l o c a t ; c - r m  s ‘ ‘ I ’

f r m r r m - - m ’ r  g la c ial lake s , consist at’ ~ ii y and si:’ ‘ m m m i  a r’’ c u ’ . “ r i - - m r. mv

s a nd  ,‘r sand and o r - t m - I ’

4 . E m ’ s  m - ’~~~e

The e c O s v s t & ’ rn m l  I O u ’  C o n n ec t i c u t  R n ’ s-e r P - ; u s i o  i s  d i n  r i b t ’d  j r -n
A p p e n di x  0 ‘ m m  t O n s  re~~ m ’ r t , B r l e t l v  i n :  the C o n n i e ’ s- t i c  n t  R i ’ s ’m’ r B a s i n ’
t h e r e  ar e  fou r 1- n i ’ s :  ~ e ‘s~ m ; U ~~~ ,\ , r U ,  d o o m ’ , t i m ’ B ,  r e n m l  F u ’ r ” s t , tb .

T m ’ r u t m e  n - - t O ’  H a r d ’s ’  m u l l F~ r~’s t , , r ’ c i  ~k t , i ’ m r n n , ” / m , n , ’ ’ , b , m , 1 u  mn , i , u t r 5

a sp e c ;~c l i u ’e d  sv s t e n ,  - 1  p l a n t s  m o d  , m n m ; m i ’ ,m i ,c ‘. ‘, h i ’ s’ x ;  L o v e  e ’. ‘l’ - ” ’ I
t h r o ug h ‘s l  -

~ ~ 
- , r ~~ b y “nt ’ m i n S  of ‘ r I m : :  , t o  : ir o l  , i ’ ’ , i t j t ,mn .

a , S h — A  r O e  Z m u n u m .’

TO~’ S ’ m b — ’ \ r t i c  ‘or, ” , ‘ , O u c h  c m : ’~ : r 1 s, ’~ m ’~~s t h an  1,’ i O  of

l ”l, of ‘ i i ’ ’  t , ’ ’ - m i o r ’  a F - I  t ’  . : is j n , is  c h a r m  t n ; ’ —  by  t r e e : r s s  ar ’~~-
(if h o - t i ’  an d  ‘ p a m a i t y  ‘ 1  a n o n ’ , !  h t ~~. The p n i n ; ’ ’ m ’ N - : ’ r p U ’  ‘0 t h i s
zone  is Mo u n t  ~~~~~ s h i n m . t -  -m

K- it-
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b . Borea l  Forest

The Borea l  Forest  is found at lowe r elevat ions and is
c h a r a c t e r i z e d  by sp ruce  f i r  a s soci a t i ons.

c . T e m p e r a t e  Hardwood Fores t

The T e m p e r a t e  Hardwood c o m p r i s e s  the m aj o r  p o r t i o n  of
the bas in  and is c h a r a c t e r i z e d  by h e m l o c k - d e c i d u o u s  h a r d m ’s o o d  t~ -r-
est  found in the lower  por t ion of the basin.

d. E s t u a r i n e  Zone

The four th  zone , the Es tua r ine  Zone , is found in the a n n a
c lose to the mar ine  environment  where the tidal wa te r s  e x t e n d  up-
st ream to ti -n e vicinity of Har t fo rd ,  Connect icu t .  This zone is
charac ter ized  b y the mar ine-affect ed climate , s t ream s ide  r n e , id -
ows , and tidal salt marshes .

The Sub-Arc t i c  Zone because  of i ts smal l  a r ea  and i t s  un i qu e
characte r should be p rese rve d for scient if ic  stud y and publ ic  usc’
fo r  all t ime . The r ema in ing  l i fe  zones  c o m p r i s e d  i n c r e a s i n g ly
g r ea t e r a r e a s  of the Connec t i cu t  Rive r Basin  and h a v e  the  mo s t
potent ial  for  u s e  and exp loi ta t ion by man . Ca re  m u s t  be t a k e n  to
i n s u r e  that  o u r  u s e  wil l  riot c o n t r i b u t e  to t h e  d e g r a d a t i o n  or de —

s t r u c t i o n  of t h e i r  v a l u e s .

C. H I S T O R I C A L  AND C U L T U R AL D E V E L O P M E N T

Since t h e  d i s c o v e r y  of the Connecticut River in l b l 4  by A d r i a n ,
B lock , the  r i v e r  has  m a i n t a i n e d  an a c t i v e  and g r o w i n g  e c o m : o t n v .
B lock  e s ta b l i s h -d a t r a d i ng  pos t  on the  si te of p r e s en t  day Ha r t l m m r m !
and c l a imed  a b r o a d  t e r r i t or y  fo r  h i s  n a t i v e  c o u n t r y .  Eng l i s h  si t -
t l e rn e n ts  f o l l o w e d  in the  16 3 0 ’ s . Du r i n g  th i s  p e r i o d  of sn ’t t l e n ’ i ’m n ’ r t
both the B i t e  h and  th~’ Eng l ish  f o r m e d  p r n ’ca r i  , m u s  a l l i , a n : c  os  m’s I t O  t i n-
ne ig l ibo r i n g  m d i  n t r i b e s , 1’ ’a d ing to  c la s}’me s f o r  p~ ‘ s c a r  a n ; d  c , m n :  t ro  1 .
In 1n 5 0 , the H a r t f o r d  T r e a ty  d e f i n e d  t I ’  b o u ; n : d , a r i n ’s , m t  I n d i a : : , f l m i t n ! m ,

m i d  Eng l i sh  h o l d i n g s  a n u d  m i s h e  red in a s h o r t  pe n o d  of rc ’ l a t i  1: e pi’ i C n ’

W a r  ~a g a i n  e r u p t e d  h e t ’ s m e e n  the  t ’s ’so E u r o p e m n  p n ’sen ’r s  in  l t ’~~t . It  ‘sc as
,a b r i e f  c o n f l i c t  r i n d  f o r c e d  t h e  D u t ch  1 m m  , m N , m n r d o n  t h e m ’  c l m i t n  t m ,  t l ~ ,-

r x v  n ’ r .

T O n ’  Con n e c t i c ut  m c m 1 ’ s i r i j s t~ n m m , m n u i l n ’ s t c d  t h m o i  r s p i r i t  0! i n d e p c n m n l e r m n ’ i ’
a t  in e a r l y m ! , m t a ’ m i d  m~~’rt ’ p r o u d  of t h e i r  e o l m m n u i , m  I h , m  r i ’  r , ‘ s - h i m ’!’ m l —

l u wed  t h e m  n or’’ I m’ n ’ ( ’ m l m , n m u  a n d  i n d ep e n d e t i t  , i n ’ tj o t i  t I : , m n m  m o s t  o t  I ’ m ’ ’
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other American colonies . This  sense  of f r e e d o m  a n d  ind a ’p n ’ n : d c ’ s n c m ’
has  become a t r a d i t i o n a l  ch a r a c t e r i s t i c  of the  n -n a t i v e s  of the C o n —
n e c t i c c i t  Basin.

The i n f l u e n c e  of F r e n c h  to the  n o r t h  was e x e r t e d  u i p c m n :  t h e  Con-
n e c t i c u t  V a l l e y  and  r e s u lt e d  in s t r ug g les b e t w e e n  the  F ren c h  s e t t l e r s
in Canada and the Eng l ish co lon is t s  in New Eng land . The Con’ :ec ti -
c u t  Rive r se rved  as  a w a t e r w a ’ s,’ f o r  the F rench  and t h e i r  In d i a n
a l l i e s  to ra id  the v i l l ag e s  and s e t t l e m e n t s  of the New Eng land  colo-
n i s t s .  These ra ids  led to pe r iods  of s e v e r e  u n r e s t  w h i c h  ende d wi th
the t a k i n g  of Quebec by the Eng lish in 1 7 5 — I , and the si g n i n g  of t i _ c ,
T r ea ty  of P a r i s  j r-i 1763 .

The Revo lu t ionary  War le f t  the va l ley  v i r t u a l l y u n s c a t h e d . Con-
n e c t i c u t , M a s s a c h u s e t t s, and New H a mp s h i r e  were  among  the 13
ori g inal colonies which bande d to gether  to form the n e w  R e p u b l i c .
In 17 ) 1  Vermont  became the 14th State in the Union .

About one and one-half centurie s ago the upper end of the v a l l e y
became the scene of a r e m a r k a b l e  footnote to ea r l y A m e r i c a n  his-
tory. The Indian S t r eam Repub l i c , pe rhaps  the  s m a l l e s t  and shor t -
es t  l ived  nation eve r known in the We s te rn  H em i sp h e re . had  i ts
beg innings when t h ree  a d v e n t u r e r s  f r o m  New H a m p s h i r e  a cq u i re d
the upper  valley f r o m  the Indians and se t t l ed  it in 179n .  Abou t
1820 , the State of New H a m p s h i r e  a ct e d  to b r i ng  the a re a ’ s a l m o s t
300 i nhab i t an t s  w i t h i n  i t s  f o l d . In r e s i s t a n c e  to the State ’ s “ f fo r t s,

the r e s i d e n t s  of the a r ea  f o r m e d  the Indian S t ream R e p u b l i c ’ and
ap peal ed to Washin gton  for recogni t ion . The inhabi tants  w e r e  in-
f o r m e d  b l u n t l y t i -na t  they were  w i th in  the t e r ri t o r i a l  l i m i t s  of !,~ ,t . l— ,
the U n i t e d States  and the State of New Ha n ’npshi re . This  a t t e m p t  to
es tabl ish  an inde pendent nation was abandoned  in 1836 , b u t  t r a c e s

of th is  in d e p e n c e n c e  a r e  e x h i b i t e d  on occas ion  even today .

The c’ c onomy of the C o n n e c t i c u t  R ive r  Va l l ey  deve loped  p r i m i ’ m ; u  -
r i l y on a b a s i s  of a g r i c u l t u r e  and  t r a d i ng .  The Dutch  f o u n d e d  a s ib-
s t a n t i al  t r ade  wi th  the Ind i ans  l iv ing  a long the r i v e r , d e a l i n g  in: f - ,r s
and  o t h e r  goods . The Eng l ish  s e t t l e r s  f r o m  Pl y m o u t h  C o l o ny  ‘sc -er ’s
a t t r a c te d  by the  a g r i c u l t u r a l  p o t e n t i a l  of a t e m p e r a t e  c h a t ”  a n d  r i c h
soil and  ‘core  the f i r s t  to b u i l d  p e r m an e n t  v i l l a g e s  in : the v ‘11ev . Th e i r
econom y centered on livestock and fart-n produce and w a s  l m r g e l v  s e l f -
su f f i c i en t . As the r e g ion e x p a n :  dod , sh i pb u i l d i n g ,  f i s h i n g ,  an d  h i m —
to ’ r i n g  oem ’ a me inc rca s ing l y i n -rp or t ~a n t . By the end  of t he  1 M t h  c on  —

t u r y ,  t a n n e r i e s  and small local mills thrived by p r o c e s s i n g  l a - a t ! - , ’’ r ,
g r a in , lmr rnhe r , a nd p~ape r. The mom r lv  1 ~ th  c e n t i m  n -v s ‘i ’ s ’s  t I m , ’ r i  p m d
u~ r m m m ’ s t i m  ot  t e x t i l e  m i l l s  ‘,‘. m t I~~ u t i - n e a r e a .

K- ~~
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With  the d e v e l o p m e n t  of m e c ha n i c a l  equi p m e n t , N o v  E m : g 1- i r d ’~
m a c h i n e  tool  i n d u s t r y  m u s h r o o me d , and f a c t o r i e s  m a k i n g  a wide

range of articles from guns to pumps to sewing  m a c h in e s  b e c a m a -
a m a j o r  f a c t o r  in the economy of the a rea . The r ive r s e r ’ s , ’d  bo th
as a s o u r c e  of powe r and as an e c o n o m i c a l  way to t r m n s p o r t  n-a ’s ’.
mate rials and finished products.

The r i v e r  was  also the basa l  point  of social  and c’ c o n o m n m c  i i i ’ s ’ .
The f i r s t  s e t t le r s  chose the f e r t i l e  p lain s n e a r  the  r i v e r  ‘j a ck s  t he
wate r se rved  their household  and fa rmin g  n eeds , p rovide d po ’s’sc r
fo r  ‘s’,’ at e r s h e el s , and was  their means of t r a n s p o r ta ti o n . Bm ” s 1 : 1 5 ’s ’

of this dependency  on the r ive r for  food and t r a n s p o r t a t i o n , n i , ,n : ’c
of the l a r g e r  s e t t l e m e n t s  were e s t ab l i shed  on the f lood  p la in  ( i f  t h e

main s tem of the  r i ve r . But , at  the same t ime , the r ive r a c t e d  :m s
a ba r r i e r , h i n d e r i ng  travel  to and f rom e s t a b l i s h e d  a re a s ~ B r i d c c ’ s
became n e c e s s i t i e s  to those  who l ived on e i the r  h a n k . In 1784 t O ’ -
f i r s t  span , a toll b r id ge connec t i ng  Wal pole , N ew  H a m p s h i r e  a n d
Bel lows Fall , V e r m o n t  was bu i l t . A need to de velop a c o n v e n i e n t
me thod  to extend t rave l  down r ive r a r o u n d  the f a l l s  p r o m p t e d  con-
s t ruc t ion  of the f i r s t  cana l  in the Un i t ed  State s a t  Be l lom ’.s F a l l s ,
V e r m o n t  in 1792 . The Nation ’s second and t h i r d  c a na l s  w i - r e  “ m i s c
cons t ruc t ed along the C onnec t i cu t  at T u r n e r s  Fal ls  and South H a d -
ley, M a s s a c h u s e t t s. Today , Windsor  Locks is the onl y f c i r n c t i o r i ,j l
canal  r ema in ing  on the r i v e r .  Bui l t  in 1829 , it  p rov ide s p u s s a g ’ s ’
a round E n f i eld  Dam and Rap ids.

Many  inven t ions  and innova t ions  a r e  a lso  r e f l e c t e d  in t h ’  C ’i:-
n e c t i c u t ’ s w a t e r s . R e s i d e n t s  a long the r ive r have  a l m ’ s ; a v s  f e l t  t I , , m t

the C o n n e c t i c u t  was the b i r t h p lace of m o d e r n  shi pp ing .  The f i r s t
s t e am prope l l ed  boat was bu i l t  in Windsor , C o n n e c t i cu t  in 17~~7 .
Six y e a r s  l a t e r , and 14 yea r s  be fo re  Fulton ’ s s t e a m b o a t , an :  in:-

p roved  ve r s ion  w i th  a s t e a m— t u r n e d  paddlmv w h e e l  ‘s’,a s  c o n s tr u c t n ’d

by Samue l  M o r e y  at Oxford , New H a m p s h i r e .  In 1848 Sa n iu c ’l Co l t
e s t a b l i s h e d  a f a c t o r y  in H a r t f o r d  equi pped w i t h  the  m o s t  u p - t m - - m ! m t c ’

m a c h i ne s  fo r  m a k i n g  his  f a m o u s  f i r e a r m s .  N u m e r o u s  f a c t o r ie s
were  b u i l t  a long the r ive r du r ing  tb ’s’ l a t h  c e n t u r y , c h a n g i n g  t I m ,  f : ’  a’
of much of the  va l l ey  f r o m  r u r a l  c o u n t r y s i d e  to a s e r ie s  of ho on’n i n g
i n d u s t r i a l  town s .

D. ECONOMIC D E V E L O P M E N T

The f i r s t  se t t l a ’m n e n t s  on the n m m , m i n  s t e m  cmf the r i v e r  c c u ’  re a t

Hartford , Windsor , an-nd W e t h e r s f i t .’ Id , Co n n e u t m m , ’ m i t  in 11’ 3~’ . Sp r m n : i o —
f ie ld , Mass~a c h n i s e t t s  w a s  s t a r t e d  in lo  l t ~. T h e se  c u r l y  a oni~ t n m i n m x t ; ’ ’s
were  founde d b y P u r i t a n s  f r o m  the  M a  s s , m c h m i s e t t  f la y C o l i c ’ s  . The

K — 3° 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ -“- -~~~~~~ ~~- —-



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

social , economic , and spiritual influences which distinguished the
Bay Colony were imp lan ted in thes e towns. Farming was t h e i r
f i r s t  occupation . Howeve r , in the Connecticut  River Valley as -m
e lsewhere , the number of f a rms  and fa rm workers  has dwindled
and the importance of agriculture in the economy has dec l ined
during the last century. In 1910 , 9. 65% of the labor force in New
Eng land l is ted occupations in the agr icul ture  category ; by 1950
this had dropped to onl y 3. 15%. Today the economy of the basin is
a diverse mix of manufactur ing , trade , finance , agr icu l tu re , and
tourism , with higher e ducation also being an important factor .

Industry in the basin varies from sub-basin to sub-bas in .  In
CRB I pape r , lumber , and veneer dominate and other wood products
employ a large percentage of those working in m a n u f a c t u r i ng .  The
machinery industry is proj ected to have significant growth in CRB I
although not be as prominent as in CRB IV. Paper is also projected
to be a major  source of employm ent g r owth afte r 1980 . In s umm a r y ,
although manufacturing ira CRB I is highly concentrated in a few in-
dustries which are anticipate d to remain the p r imary  sources  of
growth , a greater diversification of the manufacturin g base is ex-
pecte d to take p lace.

In ORB II , manufac tur ing  is chief ly concentrated in lumber ,
wood , paper , and mach inery  indus t r ies. Emp loyment  in the ma-
chine ry and e lec t r ica l  mach ine ry  industry  is pro jec ted  to gr o w  sig-
n i f i cant l y;  and by 202 0 , will cons t i tu te  major  indust r ies second
only to the  paper and allied p ro j ec t s  i ndus t ry .  Emp l o y m e n t  in the
lun ~, ‘

~~~ and wood products  i n d u s t r y  is expecte d to d e cl i n e  sli gh t l y .

‘I - xt i le  and leathe r have beer - i  the t r ad i t iona l  m a n u f a c t u r i n g  in-
dus t r i e s  in CRB III , h o w e v e r , m a c h i n e r y  and e l e c t r i c a l  m a c h i n e ry
have expe r i enced  vi gorous  g rowth  in this a rea  in the pas t  10 y e a r s
and n o n - e l e c t r i c a l  m a c h i n e r y  now stands out as a m a j o r  emp loyer .
By l O Z O , m a c h i n e r y  and e l e c t r i ca l  mach ine ry  i n d u s t r y  w i l l  be the
sub-area ’ s l a r g e s t  m a n u f a c t u ri n g  ac t iv ity .

In CRB IV n o n —e l e c t r i c a l  m a c h i n e r y  has  been the Su i ) - , m  rca ’ s

lar gest  sin gle m a n u f a c t u r i n g  indu st ry , emp loy in g a l a r g e  p e r c e n t
of the m a n u f a c t u r i n g  w o r k  f o r ce . The i n d u s t r y  is  p r e s e n t l y co n-
c e n t r a t e d  in f ive  or six l a rg e  m a c h i n e  tool f i r m s  in t in ”  town s of
Spring f i e ld  and W i n d s o r . It is p rojecte d tha t  e l e c t r i ’s  al  and non-
e le c t r i c a l  m a c h i n e r y  wi l l  a c c o u n t  fo r  more  than  ha l f  of the  ex p e c t e d
emp loyme nt gromvth in the CRB IV manufacturing sector . Lumber

and wood p roduc t s  w h i c h  is p r e s e n t ly the s econd  l a r g e s t  i n d u s t ry
has  been d e c l i n i n g  and by 020 i t s  tota l emp l oy m e n t  m ’ . m h l  h a y ”  fa l l e n

K- 40

- ‘ -“-S- ~~t’ --



-

~~~

-—

~~~~~~ 

-_ ‘-_--  U

to a fraction of the 1960  leve l . In c o n t r a s t , the pape r and a l l i ed
products industry , which is re la t ive l y small , will grow in i rmmp cr-
tance afte r 1980 ari d by 202 0 will accoun t for  a si gn i f i can t  p o r t i o n
of the manufac tu r ing  indust ry .

The pr incipal m a n u f a c t u r i n g  emp loyer s  in CRB V a r e  non-
electr ica l  machiner y , paper and al l ied p roduces ,  t e x t i l e s  and fab-
ricated rri ’etal s. The paper , mac hinery  and e l e c t r ic a l  rnach i ’ :”ry
and chemical industrie s are anticipated to grow m o s t  r ap id l y in ,

this a rea . In fac t , the paper and chemica l  i nd u s t r i e s  are  pru -
j ec ted  to expand m ore rapidl y in CRB V than in M a s s a c h u s e t t s
as a whole .

In CRB VI the mos t  impor t an t  m a n u f a c t u r i ng  i n d u s t r i e s  in l t m u r t
we re  t r anspo r t a t i on  equipment , non -e l ec t r i ca l  rn a c h i n er ” , f ab r i -
cated metal  p roduc t s  and e lec t r ica l  m a c h i n e ry .  T ra r~~p or t at~on
equipment  will continue to r ep r e sen t  a s ig n i f i c a n t  p e r c e n t  of the
fu ture  emp loyment  in m a n u f a c t u r i n g  whi le  m a c hi n e r y  and e l e ct r i c a l
mach ine ry  a re  p roj ec t ed  to have tJ’~ f a s t e s t  g r ow t h  r a t e . To c c t h , ’ r
these two indus t r i e s  wi l l  accoun t for  approx imate ly o n e - h a l f  of t h ~
sub-area ’s manufa c tur ing e mp l o y m e n t  by l 020 .

Th e New Eng land economy wil l  con t inue  to p r o s p e r  m u  t h e  1’ u t , r e
according to available r e p o r t s , bu t  t he r e  a r e  some se r ious  proL ’~ - : r s
which should  be overcom e . For in s t ance , the conce~~t r a ’~ on of l a i d  -

ly t e c h n i c a l  indus t r i e s  and  s e rv i c e s  a r e  no~ d i s t r m b ’~t ’ - -- 1 e v m - n l v  o ’s’ i’ , - - ~
the reg ion  but  a r e  c l us t e r e d  in the s o u t h e r n  por t ion  of N ’~~ En~~i ,n:~~.
Ind ica t ions  are  that  the same growth will c o n t i n m - m c  t i f o l l o w  tb ’: s , mmn ’’ ’
c lus te r pa t t e rn  in the fu ture . This c o n c e n t r a t i o n  of j obs  -‘a nd po; -u -
la t ion p laces  a s t r a in  on the e x i s t i ng  e nv i r o n m en t . -

At the same time , the lack of economic c-ppor t- .’ i t i e s  i i -  I : , ’ :  -

me tropoli ta n N ew -  Eng land has  r e s u l t ed  in low i n c o me  f o r  t O -  se
reg ions  as wel l  as  inadec - 1 m n , ’,t e  s e r v i c e s  and f a c i h i t i a ’s . T h e s e  d n - e i s
have s u f f e r e d  an o u t— m i g ra t i o n  even thoug h tO ’ s’y a r ”  t O t -  ,i r”  ‘s
the m o s t  a t t r a c t i v e  n a t u r a l e n v i r o n m e n t . An inspe  t n .  ‘of a b l e
in Sect ion IV of t h i s  append ix  r e v e a l s  the g e n :e r a l  ‘I r t ) i n  t I  ~ ~,lation i n c r e a s e  b e t w ee n  l°50  and 1960 as \‘( ‘~ 1 mc”, ’a’ n o r t a’, ’ s u j n- j i -  t e c
bas in .

R e p o r t s  is  s u e d  h y the  N e w  En :~~lan d  R e g i n e m  I C a m e n ’  m s s  i o n :  - ‘a —

cate tha t  f u t u re  e mp h a s i s  by t H e ’  C o m m i s s i o n  w i l l  L i -  d i r e c~ ’ - O  t w i r l
designa ted gro wth ca ’nte rs in n o n — m e t r o p o l i t o r  r e - a s . -\ i s - , ‘‘s  U ,  i n

s o u t h e r n  m ’ ’t r o p o l i t a n i  a r i - - a s , the  C o m m i ss i a ’r :  w i l l  ~‘n m p } : a  ~ ‘ a t i n t ’
r e d u c t i o n  of aclv e  r Se - f f ’ ’ e t  s of c on c e n i t r i t e d  ‘ - ‘ o t i o n m i c  ‘s r ’  w U - c
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envi ronment .  The at tempt will be to provide a balanced geogra phic
growth  and to prevent  a continuation of these trends.  The ove r-
loading of the environment  in densely populate d a reas  and increas-
ing gaps between those who do not enjoy grea t  economic advantage
and those who do will p lace a growing burden upon the States and
local Governments  of New Eng land.

Figure  5 shows the divers ion in the level of per cap ita , pe r-
sonal income for  the four  State s of the Connect icut  River  Basin.
While the reg ion as a whole has a h igher  per capita income than the
nation , only a few areas exhibit per capita incomes in exces s  of the
reg ional or nation al fi gure . For instance , there is a grea t  dis-
parity between per cap ita income levels  in southern and n o r t h e r n
portions of the Connecticut Rive r Basin. With few except ions ,
per cap ita income observations for  New Hampshire arid Vermont
lie below both reg ional and national averages .  Converse ly,  the
majo rity of the per capita income levels in the southern bas in
State s are at or above the national or reg ional levels.
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I V  i-” .- \ C T O R - 4  OF C l- l A N C E

,-\. SOCiAL A N D  DE M O GR A P H I C  T R E N D S

1 . P m , p m l;t t : , n -  G r - , -” U.

In 1 ‘n O  t b , , C o r : n : a ’ c t i c - u t  R i v e r  B a s i n :  h o d  a p u p e l a t i u n  - 1

n m m : a t c l v  1. m S  n n : m l l i o n  p e u n m l i - . This  r ’s ’p r a - s e : t s  a g r o w t h  of p p r u \ m n n : m t ’ ~
l y 1 5m,10 d r i nc  t h e  m l e c u d , -  l ’ ~~0 — l o r O . N e i r l y -~ ‘l’~ of t I , i s  p o p - i l : a t~ m~m

l i v e s  be lo’ :  t he  n : o r t h e r r ’  la r d e r  f \ I : s s , , c h - n s e t t s  n d  3r of f tc  p m - p  - —

l a t i c - c in M a s s, .i~~h : m s c t t s  a n d  Cu n ’ , n u u c t i m  i t  l i v e s  in th e  , i~~~ o i n u i I g ~~t , t n : t —

a r d  M e t r op o l i tan :  S t a t i s t i c a l  A r ’ s - i s  ~ S r , r i n : at f i & d — (  } n o p a ’ a ’ —H o u v m k i ’ —

a n d  H a r t fo r d . The ‘s’ u m n b m n c d  p m p : a t i u n .  01 t i e S ’ s -  t i ,  bM~~A s  c x ’ s  ~~
-

one m i l l i o n , :a n n d du n i ’ .g t h e  l~~~ 0 — 1 ‘ t O  d,,’ ’ , ,de , S t O ~ ot U l a a s i m , ’~
p m p u l : a t i o n  ~ ru ’- ’ s t h t o o k  p l ace  i n ,  t t , e s , ’ t w o  a r ’ s - s .

By coin pa r i son  f r o m  F r a n k l i n  Coun ty , N I - s s - t e l :  m i s ’ s - U s  n -: r t  : r d

in  t h e  b as i n , w i th  t h e  excepti on: f C h e s h i re  Co - m n  t -c , N w  i l : a n : : p s l : m r e

an e x a n n i n u : a t i u n :  ul  g r owt h  v c o : u : : t m ’ s ’ s show s l i t t l e  to  no gr ’ s ’ :t h  in :  t h ~
t en—year p e r i o d  p rec edin ~ I ~ ta . This  is shown  on - T 1  Li , 

~~~. I
t h r e e  c oun t i e s  in : n o r t h e rn  V e r m o n t , E s s e x , O r a n g e , ‘an d  Ca l e d m n’ , i

a c t u a l l y had  a dt’c n -ea s i -  in p o p u l a t i o n . In n o r t h ’s-r n N o w  H amp s h i re  ,

Coos and G r a ft o n  C o m i n t i m s , as a w h o l e , s how e d  s l i c h t i n : - , ’r e a ~~es  I t

a l m o s t  a l l  of the  g r owt l :  in Coos C ou n t y  took p l o .  i- in t b ’ s  c i ti ’  of H ’ ’ r —

u n , w h i c h  is m - , t s i c l e  t he  bas in :  b o u n d a r y .  In G n e n f t o n :  C o un :t v , t ! : a -

o r  p o r t i o n : of t h e  g r u ’s ’, t O t ’  k p lace in H a n o ve r and  Lel u n u n : , ‘s’s L i i i ,

t h i s  s t u d y h a s  i n c l u d e d in S i H — h : , s i : :  ,‘ \ r m - , m C R B  I I I , s ’sn t h ’ -  r : :  N - v .

H a m p s h i r e .

The O o i c t i e s  i l l  so u t h e r n :  \ ‘s n - n m - n t , \\ ‘ i r u d s r ; a r - , i  \ \ l n m i } , ’ rTn ‘
S u l l i va n  C o u n t y  in N w  I-l ’ sm p s } : i r a - a s  w e l l  i s  F r a n k l i n  Co : -  i n :

M a s s u i e l i u s ’  t t ’~ a l l  s h ( m v ‘ s e r y  S l i d l ’ , t  ~ r o ” s t h  i n t b -  a u r i l ,  r i~ t i n  t u

si :~: p e r c e n t . O n l y  C he s h i r e  C , - ,n t v ,  ~~~~,
- ‘ -  H n , p ~ - } i r a -  ‘ s ’ s : t i -, a

~~f I I . 7’~ , e xhui i  i t t  a ny  s i g n : i  1 a m  t i n c  r e , ,  so . :U - i s  i n , ’ ‘‘xc ‘p~ l u n .

the m n : d i m , a t i a m n :  i s  ti~ a t  i na St  of U a: ~~r - - w U .  h a s  t , a k a ’ n u  p l , a a - e a n  t i ’ ’ -  s t b —

a - r n  m e t r u p u u l t . n n  r ’ ’g ions a t  t I n ’ ’  b a s i n. ( n  I L l o a n - u - - a f  ‘ n : \  “ e n - a - n t -  I

a s p e c t s  a n d  , , y ~~i L a i l a ’ . , n m i k , t h i s is  t I - c  s t - a  I ’ o a ! :  U - b a s i n -  o ’  ~ - a n

l a - - a s t  a c c a , m - n : , t . I - - I ’  , c r a ’s’ I i

‘f t  ‘ ‘ p ~~ 
: l a t i a a n  1 t~ a ’ ( c n n ’ s ’ t i a  -~~ Ri  ft a n — , n :  n-~ ‘ ‘ ‘ _~ 

- -
‘ ~~- - - —

a ’ r a - d s , -  a p p r x i n n  l a y  K~~”~ m I - n  r i nc  t h a ’  a I — V a - a r  n ) n ’ - I n , ’ u t i t a n , a -  ‘n d  -

t a t , , l  o t  s l i g h t l y m a \ ’ - r  l l a m a ’ i n n i l l i n i n  t i . - \‘e a r  l ( a l ~ . 1 ’ ,~~- - ‘  ‘ . - - n  p r  —

i , - , ’ t c  for i i ’  (‘aanee ~ ’ ! u a  : t  R i — a - n  H a s i n  a r ’ ’  I - - i n c - i  a - n  ; n  m -  ~, - !

da v ’ ’ l a ap ’ d  m v  t e a ’  O t ’ i c a ’  a t  i , - , s in : e s s  H a a n : ’ s , n n a i ’  ~ t a r  i i .  r t ’ \ t  -

— - I - I

_ _  - - rn -_



TAB LE 8

POPULATIO N 1950 - 196 0
IN SE LECTED BASIN COUNTIE S

County 1950 1960 Change Percent Change

New Hampshire

Coos 35 , 932 37 , 140 1 , 208 + 3 . 4
Gr afton 47 , 92 3 48 , 857 934 + ~ . O
Sullivan 26 , 441 28 , 067 1 , 626 + , . 1
Cheshire  38 , 811 43 , 342 4 , 531 + 11 . 7

V e r m o n t

Essex  6 , 2 57 6 , 083 — 1 7 4  -

Cale donia 24 , 049 22 , 786 -1 ,~~63 -

Orange 17 , 027 16 , 014 — 1 , 0 1 3  —

Windsor  40 , 885 42 , 483 +1 , 598 4 ~~. 
‘
~

Windharn i8 , 749 ~i 9 , 776 4- 1 , 027 4

Massachuset ts

F r a n k l i n  52 , 747 54 , 864 2 , 117 4 . 0
Hampshire 87,594 103 , 229  15 , 635 l7 .~~
H amden  367 , 7 91 42 9 , 353 6l , 38~ l o . 7

C onriec t i c  u t

H a r t f o r d  539 , b6 l 689 , 555 149 , 894
Middles’-x 67, 33~L 88 , 865 ,il , 5 3 3  31.



Reg ional Resources  Stu dy . Ada ptations were made of these fi gure s
so that they mi ght be representative of the number of persons re-
sidin g within the Connecticut Rive r Basin tributary area with out
regard  to political boundaries . More detailed information on popu—
lation project ions will be foun d in Appendix P of this repor t , how ’..
e v e r , Table S , and 10 show populatio n b r e a k - d o w n s  by s u b -b a s in
and b y State respect ivel y, while Figure 6 illustrate s the basin
popu la t ion  p ro j ec t i ons  as they re la te  to New Eng lan d and the na tion.

~~. Personal  Income

Total personal  income in the basin is expecte d to rise ove r ten
fold  b y the end of the p r o j e c t i o n  per iod 2020 . As noted p rev ious l y ,
ove r this same per iod  the population is expecte d to nearl y double
so that per capita personal  income would rise ove r five fold . Fi g-
ure 7 shows the rise in pe rsona l  income and per capita income as
compared to population . Table 11  shows the personal income b y
res pective sub-basin  a reas  and Table 12 shows the personal  in-
co m e p r o j e c t i o n s by State .

3. Public  At t i tude s

The t r e n d  t ow a r d  more  le i sure  t ime and hi gh e r  per  capita in-
come has  r e s u l t e d  in a pronounced change in publ ic  a t t i tude s and
i n t e r e s t s  t owards  wate r and re la te d land r e s o u r c e s.  R e c r e a t i o n. .
r e l a t ed  se rv ices  stand out as among the most  impor tan t  g rowing  in—
cl:Is  t r i es .  T h r o u g h c o n t a c t s  with o rgan iza t ions  and p r iva t e  groups
as wel l  as v iews r e c e i v e d  at forma l mee t ings  and public h e a r i n g s ,
ce r t a in  op inions and p r e f e r e n c e s  become apparent . An examinat ion
of corres pondence and tes t imony receive d at hear in gs  and m e e t i n g s
f u r t h e r  c o n f i r m s  these  p r e f e r e n c e s .

The most press in g  concern seems to be for a hi gher water  qua l-
ity . Most  peop le feel that the cont rol  of pol lut ion is  not  p r o g r e s s i ng
fast  enou g h. Also  there is a ve r y  evident  concern  for the e nv i r o n ~
ment and more a w a r e n e s s  of the e f f ec t s  brou g ht about b y o u r  rap id ly
c h a n u g ing way of life . Peop le are more conce rn ed  with such fa t  t ’ s a r s
as  po p u l a t i o n  p r e s s u r e s , open spaces , p o l l u t i o n  of ;ai  r , l and , and
water , need for r e s to ra t ion , and enhancemen t  of n a t u r a l  r a ’ s ou r c a ’ s
than they  have been in the p a s t .

T h e r e  is a s i n c e r e  des i re  to sa t i s f y reg iona l  w at e r  r e s o u r c e
needs ; howeve r , t h e r e  is a n a t u ra l  r e l uc t a n c e  to s h a r e  l o c a l  re-
s o u r c e s  with peop le of o ther  a r e as , reg ions , or S t a te s .  This is
often ev ident  for exam ple , in H a ’  ‘ s i n w i l l i n n e n m a ss to g ive  u p  l ands
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TAB LE 9

PROJEC TIONS FOR REFERENCE SUBDIVISIONS
CONNECTICUT RIVER BASIN

POPULATION 8c HOUSEHO LDS (1 , 000’ s)

C RB  1960 1980 2000 2 02 0

Population 30 33 35 3°
Urban 3 9 13
Ru ral 27 24 22 20

Households 9 9 10 11

II Populatio n 38 38 43
Urban 6 7 10 1 1

Rural  32 31 33 3°
Households 11 11 12 15

III Population 86 94 102 124

Urban 49 58 66
Rural 37 36 36 4 3

Households 27 29 32 38

IV Population 74 87 109 122
Urban 25 39 55 b5

Rural 49 48 54 57

Households 22 26 32 37

V Population 662 777 8°~ 1132
Urban 505 623 746 974
Rural  157 154 153 158

Households 195 229 264 343

VI Population 790 971 1212 l c 4
Urban 612 786 1030 144 Q
Rura l  178 185 182

Households 235 286 357

TOTALS
POpULATION 1680 2000 24 0 0  ~ l 1 O

URBAN 1200 1522 1920
RURA L 480 478 -180

HOUSEHO LDS 499 sqo 707 -1-1 !
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T A B L E  10

P R O J E CTIONS FOR RE F E R E N C E  SUBDI \ TI SIONS
CONNECTICUT RI VER BASIN

P O P U L A T I O N  & HOUSEHO LDS BY STATE ( 1 , 000’ s)

State 1960 1980 2000

N. H. Popu la t ion  116 127 137  l r 3
U r b a n  52 67 100
R u r a l  64 60 58

H o u s e h o l d s  36 38 42

Popu la t i on  l i Z  125 152
U r b a n  31 46 65 70
R u r a l  81 79 87 - i n .

H o u s e h o l d s  33 37 44 52

MASS. Populat ion 662 777 8°9 1 l3 ~
U r b a n  505 623  746 0 74
R u r a l  157 154 153

H o u s eh o l d s  195 229  264 343

CONN. Popu la t i on  790 971 1212  l h - i 3
U r b a n  612 786 1030 144°
R u r a l  178 185 182 104

Households 235 280 357 44~~

C R B  TOTA LS
P o p u l a t i o n  1680 2000 2400  3 l l C

U r b a n  1200 1522 l°Z0 2500

R u r a l  4 80 478 4 80  ~ 1i
H o u s e h o l d s  4 0 0  ~~ 707

L~~ 
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TAB LE 11

PROJECTIONS FOR REFERENCE SUBDIVISIONS
CONNECTICUT RIVER BASIN

PERSONA L INCOME

(1)
CRB 1960 1980 2000 202 0

(2)
I Fl (3) 54.8 116. 8 226. 2 467. 3

p/C  1828 3540 646 . 2 11982

II Fl 69.5 134.5 277 .9 599. 1
P/C 1828 3540 6462 11982

III P1 157. 2 332 . 8 659. 1 1485. 8
P / C  1828 3540 6462 11982

IV Fl 135. 3 308.0 704. 4 1461 . 8
P /C 1828 354 0 6462 1 1982

V P1 1696. 0 3534.6 6847 .7 14777 . 1
P /C 2 562 4549 7617 130 54

VI P1 2 024. 0 4417. 1 9231.8 21447 . 7
P/C 2562 4549 7617 130 54

TO TAL Fl 4136. 8 8843. 8 17947 40238 . 8

(1)  Figures  for 1960 were obtained from an interpolation of P / C
f igures  supp lied for  1959 and 1962 .

( 2) PI: Total Personal  Income in mi l l ions  (1958 dollars).

(3)  P/C :P er  Cap ita Personal  Income in dollars (1958 do l la r s ) .
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TAB LE 12

PROJECTIONS FOR REFERENCE SUBDIVISIONS
CONNECTICUT RIVER BASIN

PERSONAL INCOME BY STATE

(1)
STATE 1960 1980 2000 202 0

(2)
N. H. Fl 212 . 0 449. 6 885. 3 19S3 . l

VT. Fl 204 . 8 442 . 5 982 . 3 2060. q

MASS. P1 1696. 0 3534 . 6 6847. 7 14777 . 1

CONN. Fl 2024.0 4417 .1 9231.8 21 447.7

TOTAL P1 41 36.8 8843. 7 17947. 0 40238. 8

(1) Figures for 1960 are based on an interpolation between

data supp lie d for 1959 and 1962 .

(2) P.1.: Total Personal Income in Millions (1958 Dollars).

K-Si



for rec r m’ a t i or . , w a te r  su pp ly , and p a r t i c u l a rl y f o r  h o a r d  c o n t rol  t o

p r o t e c t  d o w n s t rer rn dev e l o p m e n t  w h i c h  m a ny  peoole f e e l  i s  on ’. i s a  lv
p e r r n i t t ( ’c l  to oc c u r  in the flood p lain.

I n d i v i d m i a l s  t h ro u1 i . ~h o ut  the b a s i n  a re  no t  s yr n p a t } :m - t i c  t o w a r d
the p u b l i c  a ca ’j a i i s i t i o n  of l and  and the  deve lopm ent  of - ‘- i  t m  r re  -

s o u r c e s  as r e g n o n a l  or na t iona l  r e c r e at i o n  a t t r a c t i o n s .  T h i s  puh-
lic s t - n t i n ~ e n n t  i s  t rue r e c r n r d i e s s  of po l i t ical  or ph y s i c a l  bo~n , d - ~ n r c  s

and th i s  c o n d i t i o n  l o n n y  r e a l i z ed , in the C o r p s ’ w a t e r  r e s ( r i r c m - s
p r o y r a m , is now e v i d en t  w-~t h  r e g a r d  to the  B u r e a u  of O a r t a I ao r
Rec  re o t i u r - . ‘ s r c con ~ n n e n d ed  N o t i o n a l  Ra.’e rea tion ,-\ re~~~.

P .~op 1c a r c  a l so  a l w r i v  s sy m p a t h e t i c  t o w a r d  bu i ld in g v ,at c  r
bodie s o” nrc- idi nu~ la nd to  s a t i s fy  the  needs  fo r  ~n i t — u f — °t tm -

r e c r e a t u r s . \ l u c h  of th a  p r i v a t e 1~’ — o ~vn e d  ba s in  land is p o s t e d
a g a i n s t  h u n t i n g ,  f i s h i n g  or t r e s p a s sin g  b e c a u s e  the  l r , r l u  - . n c r
does n o t  l e a - i  he  has  s u f f i c i c o t  c o n t r a l o v e r  t h e  :~ct io ns  -o f t n t : . —

s i e n t  m i s e r s  o i t i r  na s p a - c t  to f i r e s , incl i sc  r i rn i n at o  - - i t  t i n g  or l i t t a ’
ing  of t r a s h .

There  is an ap p a r en t  m i s u n d e r s t a n m l i n y  of H a  c~~ r i a ’ cp t  t O  th e
n a t i o n a l  r ec  r e a t i o n  a re .a  p lan  of the B u r t , of O u t d o o r  Re c  I’ m ’ ’  i t . fl

p a r t i c ’ u l n ’ar 1~- in t i r e  n , r t t i - r r -. S t u t a ’ s . T h e r ,  is a b e l i e f  t h a t  lan I s

~~ill He t a k e n  a w a y  T a  p r o v i d e  a p lace  to p l.t” f o r  e r t — m - t — . S t ; a t e r s .
Far :nia- rs ups t m t a -  belie ve that s i n c e  t hc~’ h a ve  r i - o n e  f l u e  ~ob a l l  ~ m

\ - e a r s  i n  k e ep iny  t h e i r  oat  - i n  .1 er ~~ i r o n n r e ; t , t l i a ’ v  h n - m t  i r a - a d  ~~t f t

or  F e d e r a l  i r a - I p u t  t~ u m s  t t n u a ’ .

Co n -  C rn  i f ly  \V a t a  r s~ ~pp lv , Ha  rt ’ i s  ia - O n  s t  r : a  t e d  p r o v l  ao n . m

. a t t i t  . N I - i n c , v r l l e v  r i - ,s i d e n r t ’ -m ,a re oppon- i t - ci f e c  d a ’ a - r s i~ t r r s’ -of v
- r t  m a t  H - ’ i a asrni f - r i - o f  H ’ n n a n m n l s  of t i c  ‘ i m ’ tr o t l i t . n l~ a 0 f o nn , m r t - . a .

\ m t H ~~~~~ m 1 t i u c - s a - - f r ~~ i - r s j : s  i r va - r a t - e l m  d e n n m m r r s ( r a t e d  t a t  a ’ ’ s n m r l ! ,
o - - : 11  - - t r e s ts  mm I n n  - a - f p t a - ~- a t - di ’ . - ‘ “ s I on i e r r  a - i ’ —

- - t r e e ’ s , t ’ \ - a y g e r . a I - o  c m n m a~ q m i t ’ n i C s .

( u n 0 (~ ia ’ s t i , , m m  a t  a l t  f i ’ o , a l  ( ‘ n t - n  c v  n r a  c a i n — , t I - r e -  v a r

ol n ’’ f r a n  u s  - - - ‘-. a .  - m r— m r  a - I m - - l e t  :‘ t a i e  I - a m  t a  I~ s a ’ a - t’ —

m a t 1  1 t l . a m : t - . . I a - e l i  ‘ h a  ‘ a O  ~~~~ i i  t o  r a - . a l o n ’  t i  a ’ r e - - r e n d - - .s

r c a - -  f p a t t e r  r a r , n : - k ’  a ’  ii i t t  m i a (’ a ’s s, , r ’ ~ I n  ‘ n - f  1 ’ ’ \ P I I

: m m a : - mba e a f  , a n r  -~~p . n r - 1 ’  p a - p . l o t a e a n r  u s i n n y  , f l e r  e l a t ’ t r : - ’ , i~ - - e n a p n n - r r t
i I o ~\~ , a l ~~o ~ a - ’ n r i  t o  a \ ’ t l a I ’ y -  t t i -~~ re a - n i t  : _ a ~~I ’ -m C I ’  V a 1 t a  ‘ r y e  m a - - I  - _ —

t a t - e s.

_ _  _ _  -----~~-- - ‘--‘--- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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B. ECONOMIC TRENDS

1. General

The Connecticut Rive r Basin is characteri zed by a stable , pr -os-

perous economy. The State s of the Uppe r Basin , Vermont  and N ew

Hampshire , were orig inally oriente d towards agr icu l ture  and lumber-

in g. In r”m o re recent  t imes , these  two State s have gr o~~ n rap idl y in

the r ecr~ tion , tourism , and v~ ation industry while Connect icut  and

Massachuset ts , startin g with er ‘ r in du str ia l developm ent , have

made great  stride s in the m an . ur ing secto r .

The economy of the basin is based on a diverse mixture  of

manufactur ing trade , finance , ag ricultu r e , and tour ism ~~ th hj - e h c r

educ ation also being an important factor .  As noted ear li er , the

basin is expected to shift  f rom a manufac tur ing  to a n o n_ m a n u f a c t ur i n g

emphasis .  Figure  8 illustrate s the shift in basin emp loyment  fr o m

manufac tur ing  to non_manufactur ing areas.  This chang ing cha ract e r -

istic of the basin ’ s economy is documented by ma n u f a c t u r i n g  and non-

manufactur ing emp loyment  statistics and project ions .  Althoug h the

area economy remains more dependent on manufac tu r ing  thar  does

the economy of the nation , this sector is declining and is p r o j e c t ed

to f u r t he r  decline relative to the non—m anufac tu r ing  sector  in impor-

tance as the source of emp loyment  in the basin . Employment  in the

reg ion ’ s manufactur ing industry had , by 1960 , dec lined to 40% of the

area ’s total labor force .  It is expecte d to fu r t h e r  decline to 33% b y

1980 and 24% by the year 2020 . Manufacturing or traditional induis-

trial  activity , however , is still projecte d to be of g reate r i m p o r ta n c e

to the r eg ional econom y than it is to the national economy and ap-

pea rs  to be in a poten tially strong position for  the f u t u r e  as i n d i c a t e d

in Appendix B of this report .  Economic production per  emp loy e e  is

expected to d r a m a t i c al ly inc rease  durin g the p ro jec t ion  per iod , as

dep icte d in Fi gure 9 . Th is will , ira g rea t  par t , be a resu l t  of the

chang ing mix of manufac tu r ing  indus t ries  and the labor i n t e n s i v e  to

the cap ital i n t ensive .

One si gn if i can t  ef fect  of the pro jec ted  basin popu1~a t i o f l  m m d t i e

expec ted  r i se  in personal  income - is the p r e s e n t  and f u tu r e  i nn p a c t

of r e c re a t i o n  expendi tures  in t e rm s  of income or i g i n a t e d  e n d  i t s

equiva len t  in emp loyment .  This is p a r t i cu l a r l y t r u e  ira t he  capp e r

va l l ey ,  a n a r e a  which is w e l l  known for its s u m mer  a n d  s t i n t e r  n a - C -

reat ion.  This a rea  has a lready a hi gh p e rc e n t a ge  of emp lu v n i e nt

accou nted for b y the service  sec tor  and  t h i s  r e v e a l s  th e  i n i p n c r t . m n ’ e a

of r ec rea t ion  r elate d act ivi t y  in th i s  r eg ion . For a -x a m p le , in t m .

c oun t ie s  of G r a f to n  and Coos , New H a m p s hi r e  t c l °o of t i ne  t t . - t - l a -rn -

p loy rnen t in 1~l6O , as  indicated by table shown in App endix  B , w as

a c c o u n te d  for  by t in e  Se r v i c e  s e c t o r  and  t h i s  f i g m i r e  i s  e xp e e  t e d  f e

r i s e  to 74 -a ’ b y  t i n t ’  y e - a r  202 0.  Re c  r e a t l o n  r e l a t e d a c t i v i t y  is  a i so

i m p o r tan t  to  t h e  V e r m o n t  p o r t i on  of the  i a a S i f l ,

N — S  3
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~i . A~~r i c u l t r r r e  ari d F o r e s t r y

Agr i cu l t u r e ’ in t he  ba s i n is clos el y rel ated f r  n e a rb y  -. rr : o a r r  n~~ m r —

ke t s . M o s t  of the production - f  the bas in  f a r m s  goes  d i r e c t l y  t a  tb -
N e w  Eng land i n d u s t r i a l  c i t i e s  in the form of d a i r y ,  p o - l t r v  p r u i i - c t - ~,
and vege tab le s .  Milk  is the  p r i n c i pal da i ry  p r o d -~~ct , a nd d,i~~r - ,’ x : ’ .g i s

the  leading  m o n e y  p r o d u c t . A c c o r d i n g  to the  1 ~ t.m 4 r a g  m i t  u l t~~r , t l  S t a t —

t i s t i c s , 39% of the  f a r m s  in t h e  C o n n e c t i c u t  R iv e r  B a s u r  a r t ’ m I 1 i r ,

f a r m s , 8% are p o u l t r y  and l i v e s t o c k  f a r m s , ~~ Car e crop~ proc a am , -

and 4~~~o a re  m is cellaneous or u n c la s s i f i e d .  In t h e  l : a t t e r  c c t e g u r ~~,
the ma jo r i t y  are part—time f a r me r s  whose  p e r s o n a l  irrc -1mm - i s

r ived  f r o m  u r b a n  emp l o y m e n t  or by o t h e r s  who m a i n t a in  c uu r ~t r - :
r e s i d e n c e s  or keep t h e .i land p r i m a r i ly fo r  r e v  r t - a t ion p ,r p o s c s .

A gr icul ture  in the C o n n e c t i c u t  Rive r Basin  is u n mj c -  r~~o in y
steady dec rease in total emp l o y m e n t , wh ich  is in p a r t  t t t r H . - t a  d tc-
i nc reas ing u r b a n i z a t i o n. With the e n c r o a c h m en t  f r o m  met r o - p a ’ l i t t r t

a r eas , especia l ly p r o m i n e n t  in lowe r p a r t s  of t h e  bas~ r , a - a! r io  i t  re
will become or ien ted  t o w a r d  p r o d u c t i o n  of c o m n n a d i t i e s  t I - t ~ i a  no t

n e c e s s i t a t e  heavy land r e q u i r e nn ents . Dec l ines  in the p o t a t t .  - a n d  to-
bacco  i n d u s t r i e s  ar e  p r o j e c t e d  to co n t i n u e  wh i l e  an ov er a l l  o u t .
in the dairy i n d u s t r y  and vege tab le  o u t p m i t  for  f r e s h  r n a r ka ’t is ex-
pected. Table 13 shows the d i s t r i b u t i o n  of f or m  types by S . , m )_ !. . O S l ~~,

a rea .
T A B L E  13

P e  r c e n t
Re f e r e n c e  Da i ry  Othe r  F i e l d  M i s c e l i t n u- t a - u s

Subdivision L i v e s t o c k  C r o ps  & U n , c l ,  s s i t i a - -,I

& P o u l t r y

CRB I 40 3 -1 ’-

CRB II n O ~a 1

CRB III 2 6 10 0
CRB IV 40 3 -I ---

CRB V 3-~ i~ 10 5 0
CRB VI 34 10 ~~

Basin
Ave  r age  1° 8 5 -

The m a j o r  l iv e ’ s t o c k  a - m i t e ’  rp rise i s  d r a i  r v i n g  w h i c h  i s  p r e n b ’ ~ t e d  m a ‘~ p a

mos t  in h o ’  u p per  p a r t  of t h e  b a s i n u  w h e r e  r e s o u r c e s  ~t i l 1  he  m a r e ’
able . I n n p r o v t ’ r n e n t s  in m a n a g e m e n t  and t c c f r n a ! a a ~y w i l l  pa ’ r : r u r t  y. r a  a t m - i -

outp u t in the  f u t u re ~r a nn l e s s  l and.  l . a n d  U s a ’ fo r  a t m n r v r n y  p r a m  t~~~~a ’ l m . m , ~
m I t - d i n e d  in r a o  e r , t  v e i n ’ s t m n l  is  l o r a ’o a s t  to d a m  l i n e  , a n a t i r e - r  4~ in
t ’ a I I a ’ y  b y l 1 ~~ m . I f r e -  p r e s e n t  , e n n d  p r a t i e ’ & t e - d  n -n i lk  p r a a m t u t i t a r m  lo s’ s i i l —

i a . a sj n  a r e a  is s h o w n  i n n  T’ o b l e ’  14 .
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T A B I A ’  14

M I L K  P R ODU CJ ~~ON
- y e a r

R e f e r e nc e  1960 1980 2 0 0 0  2 02 0
Subdivision (in millions cf pur~nc1~ )

CRB 1 86 114 143 187

CRB II 265 347 440 574

CRB III 81 106 132 173
CRB IV 209 262 315 390

CRB V 2 7 3  28 1 2 87 298
CRB VI 2 1 9  230  243  275

Bas in
Total 1 , 133 1, 340 1 , 560 l ,8~~7

The m a j o r  c rop  e n t e r p r i s e s  of bas in  f a r m s  are h a y — p r o d u c t i o n  v . h i c h

r e q u i r e s  80% of the h a r v e s t e d  crop land , s i lage  corn , t obacco , f r e s h
market vegetables , fruit , and pota toe s. The p roduc t ion  of v eg e t a b l e s
f o r  f r e s h  p roduce  m a r k e t s  is pr o j e c t e d  to incre~u se s u b s tan t i a l l y  in
the basin. The area production of this i tem as well  as- t i e c o r m n m n e r —
cial  p r o du c t i o n  oi app les is expec ted  to expand  m o re  in t h e  u p p e r
p a r t  of the basin , howeve r, due to urban land pressures in; t i i t -  l o w e r
p a r t s  of t he  bas in  tobacco  is expecte d to go a~~~t of p r o d u c tio n  somnu e-

t i r n e  a f t e r  1980 depending on ins t i tu t iona l , po l i t i ca l , an d  t a - ch r io l o g i—

cal f a c t o r s  a s s oc i a t e d  \‘~it ~ the industry.

M a n a g e m e n t  of p o u l t r y  will  p robab ly p e r m i t  g rea t e r c— ’ r t p a t  i n ;
f u t u r e  y e a r s .  Basin-v~ide poul t ry  production is second t o  d a i r y
p r r ril r r c t i o r u . Egg produc t ion  is expec ted  to dec rea se  sli g h t ly  iI~r

p a r  portions of the basin and inc rease  in the sou the rn  p o r t i o n  r a ’-
s u i t i n g  in an overa l l  inc rease  of 37% by the yea r  202 0 . The annua l
a g r i c u l t u r a l  emp l o y m e n t  ( i n c l u d i ng a g r i c u l t u r e  r e l a t e d  a c t i v i t y ) ot
4 1 , 350 in l~~50 is expecte d to decline to about 38 , 000 by t i t a ’  ~, e,ut r

~ 02 0 . This is ~ndic~~t ed  in Fi g u r e  8.

The f o r e s t  in d u st r y  r e p r e s en t s an imp o r t a n t  s e gn - e :- , t  a a f  t b :

b a s i n ’ s e c o n o m y .  In l d b &  p r e l i m i n a r y  and se c o n d a r y  f o r e  s t — b a s e d
i n d u s t r y  e m p loyed  30 ,800 ne ople with  a t o t a l  e a r n i m m a m r - of $153 my

l ion , In 1963 t h e -  value added in m a n u f a c t u r in g  te r e s t  p r a - - d u n c t u -
t o t a l l ed  som ~~ ’ $2 80 n r - i I ! l u m d .

Emp loym ent is ex p e-t ta ’d to e xceed 37, 000 h a , t h u  v e u r  , . t (h ,~ U, -\

d e c l i n e  is expec ted  in emp l e ) v m e n t  ~t i t l r j ; ,  the I u m n i c e ’ r  n ’ j e t - a l  g m - a •p;
ha -v ~-e v er , s uh s t , m n t i . m t  a n c r e a , sa ’ s  - i r a -  e xp e c t e d  i,; t i r e  ~t t o d

fu r n i t  i r e -  i n d u s t ry  , i n : a l  a p ape r  a n a l  , a l I i a - - l  p r a t t i r r a  h a - a,fro m:n . 

- - - -~ - -- - --- - -~~---- - 
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3 ,  M a n u f a c t u r i ng

M a n u f a c t u r i n g  developed on the lowe r por t ion  of t in t -  Connec t ic - t
Rive r Basin as the wate r power of the smal l  t r i h r i t a r v  st r e a m s  v. as
ut i l ized.  Development  of the l a r g e r  t r i b u t a r i e s  f o l l o w e d , notab 1’~ in
the l o w e r  Fa rmn ing ton  River and in the W e s t f i e l t , Chicopee , M i l l e r s ,
and Deer f ie ld  Rivers .  Developments  in the uppe r  reg ions  of t h e
va l l eys , which neve r attained t he in tens ity  of the i n d u s t r i a l  an d C u : : : —
m n er c i a l  c o n c e nt r a t i o n s  of the lowe r r i ve r , came much  l r 1 t e  r . Pr in -
cipal s t r e a m s  in the uppe r valley f r o m  the m a n u f :a c t ’ ; r i r r g  v ie~ \-p o1n ; t
were the Ashue lot , Sugar , Passu rnps ic , and the B i o c k  R i v e r s .

E mp loyment  in the n-metal w o rk i n g  t rade s r ep r e s e n t  n~t c i  of the
m a n u f a c t u r i ng  emp loyment  in Ma ssachuse t t s  and Connect ic  - i t  p a r-
t ions of the basin  and over one - thi rd  of all m a n u f a c t u r i n g  m- n ;p l-  - - -

mrn e nt  in the upper valley. P e r s onr i  income de r ive d from mar  
tu r ing  w a s  the l a rg e s t  e lement  in the ba sin ’s per  cap i ta i r , eome
which a~~as 5. 89”o above the national average in 1959. Value of pro-
duc t  adde d by the basin ’s i n d u s t r i al  complex exc-~eded S~~. S b i l l io n
in 1963 and was growing  at an annual  rate of 3 1/2%. While the b u l k
ra te of the produce  was conc sn t r aa t ed  in the two southe rn  States , es -
pecially Connec t icu t , va lue  adde d exceeded  $200 mil l ion in the 5 m ; a t e s
of the Upper and Middle Basin.

4 . Services

Service in t h e” basin is fo l lowing  the  na t iona l  p a t t e r n  of ; r o - , i n n o
w ith the p r o s p e r i t y  of the reg ion . Rece i pts f rom se lec ted  s m  r v u t o - s
amounted  to $3 1° mil l ion in 1Q 63 and the g re - - t i ;  r a t e  of r e ce i p t s
m e a s u r e d  in cons tan t  1 °58 dol lars  l ot s  bc -en in e x c e s s  of ~~ . ~~~~ : m n n ; i —
a l ly  for  the p r a - v i o u s  seven y e a r s  ra nd  tine ra te  is accele m - r a t i : - , c .  1;;; ’ —
p loyment  in s e r v i c e s  in ;  l i ta to ta l led  27 , 000.

Rec re - t i o m n  and t o u r i s m  c o n t r i b u t e  s i g n ;  i f i c a n t l y  t a t the e r a  s u n ’  a

economy.  The na tura l  r e s o u r c e s  available for  rcc r e t  i a a r ; - m  1 a t ; 10 r-
tu n i t i € ’  s ar t -  n i nny  and v - t r i e d  such  as s w i m m i ng , o a t  t i m ; g  , c a n ;  api  n : g
f i shn i ~~, h u ; a t i n a i , h i k i n i g ,  m : m o a u n t t j e u  c l imbing  a n d  n o a h  m u r e  st  - t i r e - s . Both
p a i b l i c  and  p r i - . ate  r e c r - a t i o n  a r e , a  s have been  dcvelopc  e.1 f a a  p m ’  - i d e

outdoor rec rea t ion  and h ov e  po t en t i a l  for  1;: r t b a m - r d e v e l o p n a ; a -n t . Fin e r e ’
a rc  po r t i on s  of _t i u r e t i o u o ’al  f o r e s ts , some  SM -~t , a t - p a r k s , t 7  O t t -  It . - - - _
m’ sts , and 12 1- ’e -d cr a l  re se rv oir s i i i  the  b a s i n  ar e a . T h e r m -  a r  a l ~~o
t a e  p r i v a t e  c a n n p i ng  g r a a r u m ; a i s . The f a t a l  a rea  is s a n n n  510 , ( r ( r ( ’  , t t , : I e s
of whic h ove r t . ’ t t — t i ; i e ’ d s  is in V e i ’ r r r o n t  and N a - w  1 - T m n n ~~ a s b i r c . i m t , t l
expendi t u r e s  on to- rism and re el - a - f i t ; , in I t m c T  u a n i o u : t a - d h a -  m e t - e r
$ 11 c mi l l ion  for  the e n t i r e ’  b a s i n .

-57
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H i a t h e r  e d u c a t i o n  is a l so  an i n c r e a s i n g l y i m p o r t a n t  e l e n cr ,t  ;n ‘he

v a l l e y  s e ’ c mt n o n n y .  All four basin States boas t  s c h o o ls  of h u g ht - r I t  u - a rn-
ing , and c o l l e g e s  of n a t iona l  r ep u t a t i o n . Th i s  c o n t r ib - ; t e s  to ~h e
r e R i o n ’ s c a p a c il i t y  in p r o v i d i n g  h i g hl y sk i l l ed  p r o f e s s i o n a l  p e o p l e - .

5~ 
F u t u re  Economy

The economy of the bas in  will con t inue  to expand .ind p r ’ a s p e r
within the s tudy per iod  th roug h the y e a r  2 020 . The reg ion w i ll  main-
tain its posit ion as in impor tan t  f o r c e  in both the N e w  Eng land a nd
na t i onal  economy.  It will  cont inue to exp o r t  v a l u a b l e  s e r v u c - ,s and
m a n u f a c t u r e d  goods . It is inevi table  • of c o u r s e , that  c h a n g e - s  wi l l

occur  within  the va r ious  s e c tor s  and will in f luence  t i n e  g r o w t h  of

the reg ion. H u m a n  dynamics  especia l ly populat ion , u rh ;- a r ~i z : a t i a j r ,

e m p loyment , p e r sona l  i ncome , and t i n - -  n a t u r e  i n d  c o m p e s i t i o m u  of
the i n d u s t r i a l  , in d  b u s i n e s s  e c o n o nny  wil l  he of spec ia l  i m p o r t ;. - e
to the wate r r e - s o u r c e s  n e e d s  and  p r o b le m s  of the  f r i t u i r t ’ . As  p a a ; e a c ~~

lat ion , income , and  ge n e r a l  rec r e a t i t a n e l  and  e - c o n o n n i c a l  u n e t n \ - i t ’ .’

expa nd , so will the demand for a w i d e -  r r a ng e  of pub l i c  and p r i v u l  t e
uses  of w a t e r  r e s o a i r c a - s .

C. TECHNOLOGICAL CHA~4Gi- ;S

I . I mp r c a v e men t s  to T r~m n s p o r t r a  t i t a n :

The r eg ion as well  as the  n r a  t i e - a n n  }i r i  s i n d e r g o n ; e ’  ‘t r  n ; :  t l t  d i m  n u t -  a - s  I
in - he a r e - - m  of t r a n s p o r t a t i o n :  i n .  r e c e n t  y e - i r s . An i m p r o v e d  } n n c -  v a v
t r r a n s p a  r t r m t n  an  sy s t e m  h a s  a -nade  the p o p u l a t i o n  of t h e  ma ~~i i a r ’ ; m n - i

m o r  a a h i l e ’  and  ha s  a a p e ,’n n e d  up  a r e - m s  of t h e  b a s in  w h i c h  \‘, e r e  l a rge !’,-
o : r d e v e l o p a - d  i;; f i r m ’ p a s t . The  r e c e n t l y c o n s t r i c t e d hi g h w i v  s y s t e m

it O  i~~O S , 1— 8 - i , I_ ’) C , r a n d  I—i - i ° c r os s i n u ~ m m -  b a s i n  ha~ ’e ’ r < - d u c m - d d o n u t —

n n i u t i n c t i m e s  so t h u  : t  g r o u t e r  i r e - a s  of the  ;n a s i n  a r e  w i t h i n ;  r a n c h  -t
t i e  u r b a n  c o ; n ; p l exc  s.

O t  t h e -  l :o~ h w r i y s  ; - r e n , t i o n ; a ’ d , J _ d S  a nd 1..~iO a r e p r t - s e n t l v  m ’onn—

p le t a - d  m u d  m e a l y - e s n n u a l l  g a p  e x i s t s  i n :  I — ~~- 1 . I r r t a - r s t - a 1 e ~~O i  r s  corn —
a l a - t e d  i n :  C a , n ; r m c a t i c r u t  an n a !  h u e s  m a n n a ’ t e n — n r i l e - s e - c n n n o n t  m i s -. i m u g  in

e s s~a c l’, ;~se ’ t s . It  is  open t a  t r a f f i c  i n :  V’r nmnu n ; t fr aenni t in ’. - \1. ss a
sa - t m s  i a m a r t l a , r  t e a  ‘c’J;it - R i v e r  L i m o  t i o n  h a r t  u t  i n t e r s e c t s  l~~s’~ .
t h e ’  ~y s t - m  is t t t m l l v  c a i m n p l a ’ t e - d , t h e - r e -  a, i l i  b a m a t ; a m o l v  t e e -  - i n  e ’\ ’e ’ f l
‘~~ r a -  t a r  c j e- n ln , a noi a ’ ’. r ’ ~~’ f e m l  on t m , e r u - a  r e ’et n a a n a l  - a n d  m e a t - i - - t n r ’ ’ s a e u a r m  a - s

t i e  L b a ! a a ’r  b’ , , a s j n n . I ’bii s  p r m n : r . a r y  ~~ s t a - i n n  e a f  hi~~h\ ’ t y s  i s  s u i o : , e r t e - 1

by - e  sa ’ c e ) n m d - a m ’  5~,~s a e . n n t  w h i t  h ~~a r i e ’ s  f r m , n n n  e \ t  e l l e ~~t m m :  t b : - e r H  f t

g o a e a i  in ;  C 1 a  s a e : : t m  h a s , ’ a i  a n ;  t i r e -  u i ~~l ;w : e y ’ s i b ~ i h i t y  t o  h u d d l e ’ t h e  t r  t f f ; a
l e u t d  p r e s s  n .

1~i - ta 
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Coup let-I w u t i ,  t he  n a t : r r t I  a t t r , a a  t l v a _’Iie ’sS of t i e  C o n : n e ’ e t n c  -t  R i v a - r
B a s i n , t i e  i m p ro v e d  or greater u t c m ’ a ’s s i b i l i t v  to  n n , a i o r  p o n u l a t i o n
c e n t a ’ rs exp l a i n :  s B u t ,- c u r  r a n t  exp an s ion  a n , d  r ec  r e at  ion t t a u , r i s  m a m : m 1
v a c a t i o n :  i n d u s t r i e s  in t h e  u p p e r  u m s i n , .  A p r i n t- m’x r t n : p l a -  is t h e  ac-
c e s s i b i l i ty  of the  U p per  Bas in  fo r  ~~- i n t e r  r e c r e a t i c , n . — r t - l a t a - d  u i c t n v u t v .

E v e n u  now , whi le  the  e n t ir e  i n t e r s t a t e  s y s t e m  is i n c o m p l e t e - , I a o r

three hours t r a v e l l i n g  t im e has  a l r e a dy been cut  f r t a n n  t h a -  c m a n n i : ; ; ~~ t u n ~
t ime f r o m  the s o u t h e r n  N e w  Eng land u t i : d  N e - , Y o r k  m a t r o n -  l i t  o,  a r t - u t
to the uppe r bas in  ski s lopes .

2 . M e c h a n i i z a t i o n  ar i d A u t o n n i t i m n

Changes  in t e c h n o l o g y  due to n n e c h a ;~i ’a u e t i u n ,  a nd  a u t o n n u , a t u  d en, have
broug ht about si g n i f i ca n t  c h a nge s  in both the d e m a n d ft .  r w , L t a ’ r - a n d

the supp ly of wa te r .  On the  d e m a n d  side , t h e r e  h l u a v a -  b O a t a  i n c r e , i s e s

in i r r i ga t ion  use of v e a t e r  bo th  due to c o m m e r c ia l  us a  ‘a ’ - d  a l o n n e - s t i c

use as for  lawn s and g a r d e n s .  Wate r qua lity  in t } ; t .  t a s m n  h ,t ~ S: 1-

f e r e d  due to the misc  of m o r e  exot ic  p e s t i c i d e s for  a g r i c  i t  r e ’  -~~~~ w e l l

as the i n c r e a s e d  use of c h e m i c a l s  for  i n ’u d u s t r i : m l  m i s c .

P robably the l a rge s t  c h a ng e s  have been  I n :  t i - a - i ’ ;c  r m - m s e d  p o \ a e ’ r

demands  due to a i r— c o n d i t i o n i n g  a n d  the i n c r a ,- u m s e d  u s e  of app l i a n ce s .
On the supp ly side of the  la - a l g e r , i nn p r o v e m a , n u t s  i n :  I t .  c i ’  ‘ h a a g - , - h a ve -

b r o u g ht  about r e d u c t i o n s  in the a d v e r se  e f f e c t s  of tin e V i s a -  of v t - r a t e r .

P r i m e  examples ar e  r e c y c l i n g  of cool ing  wate r  a n d  i n ; c l u , s t r i a i  pro-
cess  w a t e r .  Cool ing t o w e r s  for  i n s tan ;c e  w h i c h  r c c v c l a ’ t l m a -  s a n n : e

a u t - t a - r th r m a : m  ~ h t h e i r  c ; m o l i n ;  g s\ -s te  rn are  ua t r a m ; ’ e n d & t t - i s i m p r o v e n n e  -

over  tine t r a d i t i o n a l  o n c e — t h roug h typ e  of c o o l in g  s y 5 f a  n o  a b : i a  1; p a s se s

r ive r a r a t e  r t h r o u g h the p lan .t an- i d d isch , i  r g e  s it  h e w n  s t r a ’ r m n  n u  :; a - I  to b e , ’

u sed  a g m c i . .  The u sa -  of c o o l i ng  t o w e r s  b t , - t h e - \ ‘e r n n o m n  i ’ l , t : ; t  - i l l  go  a

l ong w ay  t ow a r d s  p r e v a - c t i n : g  an  i n n c r e a se  in r i v e r  t e ’ ; - p e r . e t : u r m - s 0 c

to - u s e  m m f  t i - a ’ r i v e r w a t e r  f u r  c ool ing  d u r i n g  t h e ’  s u m m o n e r t n t;  h i s.

In t i r e -  f i e l d  of voater s u p p ly , se v e r a l  n o m - t i ds u \ e  b a t - e n  , S a - a l  I i

r e - c e - n t  V i - - i r s w h i c h  t-’, ; l l  c o !- s e - r \ - ( ’  o n u  t i na ’ amo u : t a t f  w , a t c r  r e sou r c e s

av a i l ,tb l e  f a a r  .‘ . a t t - r  supp l\- . -\ t a ’ c i n u i q u i a ’  t h a t  is  I S e  a l  r i g h t  ; : a e ’ae j~ t :  a t

o f flood s k i r m - m n ; i i u g  - - h e r e - b y  w , a B - r d u r i n g  ti -m e f lood f r t - s } ; m - t  p e r i e a a i s  C e !

the s p r i n g is  s k i n n m n : ; e - d  o f f  a n d  d i v e r t  d i n : t a e  t O t ’ v t - t I e r  s up;  ‘ v sv ~~t -  - -

N o r m a l l y , t i  is o ute r is  c a r r i e d  d o t - ’ ; :  t h e  m a i n :  s t e n :  of t s t r a -  u i
a l l  t b , ’ w , i ’, loo n ,  t e a  t h e ’ Long  I s i _ i n r i  t~ m a ; i n ; d  , a n t l  is  i t  . a a ,’ a i l , a I , l , , ’ t e a l ’  - r a e

1-y u i n , v a e n : a ’ . I - i t e m !  s k a ’ m u n n : i n ; g  p r e - s e : :t s  a t e ’ t., } ; n  l a b I l e -  i n ,  v t - h i t - h  I b r s  w e t

ur  l e e  - a s a ’ d  r r t l n a r t h u - a ;  j u s t  d i s c h a rg e d  t o  t b . ~ a e m e , am - a n d  v a s t ’  

‘~~~~ ~~ - - -- ,
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For  t h e -  l i t - t i r e  , t i m - - r e ’ n r a -  , :t l e a s t  two , ‘ , ‘ l ’ , r: i c n t i a - ’s a r 1~ t:

n r o n ’m ; i s e  f o r  r n i e e - t ” g  ! a i t u r n  w a l e r  s i ~~ o~~a , ne  !s - -~~n ne- is

t i o n  a’hie’h is i n s t - - b  in a r l a t p o r t r c - n s  c a t  t he  w o r l d  b a i t , a s  - f  nina’ - . 5

u n ec o n o r ’ ni c a l  in t h i s  5 , - a - n on e a t  h a ’  c o u n t r y ’ . The s e -a o r ; - :  i~~ ‘ b - -

t e c h n i q u e ’  o f e l o i S e - C ’  ( l u n g  o r  r a i n f : a l ,  c o n t r o l  to m t .  r e - r e s t -  p ret i~~ -

t u a t i o n  ove r w a t e r s h e d  a r e - ~~ s w h i c h  c o n t r i b u t e ’  to w a t e r  su p n i y
e - r v o i r s  , t h u s  n a . r e - a s i n g  sy st e ’m  y i e l d  b y 11) to ~ O I- . R e s t - a r c h  is
c u r r e n t l y  l n m h t ’ r w a y  b y se v e r a l  d i f t e r e n t  a g e n t  i c - s a r m  K m S  ‘.0 p er .-

Ic - c t t h i s  te  c h n i q- i t

In t h e ’  a r e - a of r e - c r e a t i o n . b r a - a k t h r o m i g hs in t a t - m i l l i o n  a i m a n ’ - ; :  ‘ - n i t

w i l l  pe.’ r n i m t  g r e a t e r  U Se  e l f  e x i s t i n g  r , - s o t : r e  a-s w h i t . h a r e n o t  a v a i l a b l e -
t o d ay  be t -  aus e - of  poor  w a t e r  q u a l i t y .  A n  e x amp le of t h i s  n - - g h ’  h e ’
t he d a ’ e-- lop m e n t  of o f f s t  r e a m  s wi m mi n g  nioc - m i~~ w h i c h  m i g h t  u s e  re- c - a r: -

d i t ion e-d  w a t e r t r o m  s I r  e - , , t n s  -v h i c h  a r e  p r e s e n t l y  of d e f i c i e n t  w a ’ e - r

q u a l i ty  b a i t  a -h e - r e  i t  is  u n e con o m i c a l  n o  t r e a t  a l l  c f  m h e ’  w a t e r  in t i r e

stream .

f hc  g r e a t  d e ’ : n m a n d s t h a t  a r e  e x p e c t  , a i  N a  a t ’  e x e r t e d  i n  t i e -  f u t u r e
t.~~ t he  f i s h  and  w i l d l i f e  r e - s o u r c e s  n n a y  re-s u It in r e  se-arch in ’ o O e  - 

of p e r n n i t t i n g  t h e  e x i s t i n g  r e - s o u r c e s  to  r n u t ’ ’ - !  g r e a t e r  p r e s s  r e - s . l i e

wi l l  p r o b a b l y r c’ s -~ 1t in i m p r o v o - a ;  s t m m c k i n g  ü t  f i s h  w a t e r s  f o r  ho ’k:  r e
d c - n !  and  a n a d r om o u n -~ so e c i a - S .  T h e r e ’  w i l l  p r o b a b ly  h~ - I r e - n - - u s fowa mu ~

n i a n a g  a - m m : e n l  of h u n t i n g  p r e s e ’ r v e - s  by p r i v a t e -  and p o s s i b ly  p - u b l i a  n
I a - r e s t s  w i t h  an em p h a s i s on p r o v i d i n g  up l and  g a m e in i n t u n : g  o n n a m r t a u n i t - ~’

i ’u y .
The  one w a t e r  r e - s o a n r e a r ea  w h i c h  is a i n d e r g o i n g  t h e -  n n ; t ’ s  - a-

n o l o g m a - a l  c h a n g e -  r a t  t h -  a u n r r e - n t  t i m e  is  t h a t  of poll u t i o n  r b t a ! a  m u  e n , ’ -

I r c u e t n i e n m  n m ; a ’ t h o e i s  v i a - l u r i n g  h i g h e r  r e - ’ ; : o v a l  of u x n l l u i t a n ’ s t h a n  u s
a t t o r d e - d  b y s a - e m o n d u n r y  t r e  , a ~~n n t  n t  n n m - t 1 ’ u n d s  ha v e -  b n e t ’ ~ in  C u e  ‘ a ’ I a a n f l’, a  t i ’

5 ! a g a o  m i u r i n c  I b m - r a t e - n t  y e a  r~ a n d , t h n a r e ’ f u t r e -  - : ; u r n i e i - , , a n n  r e a i , i i t i a a m ; , e i

pe o a n t  i r e  I to  rn - e c - f  f u t u i  r e  w a  t a r  q m ~u u 1 j t y  d e - m n ; a  n u d  . I b r a ’ s  a - n : a  ,a a - r r n : ’ -  hod s
t e ’ r n n e ’ d  a r k - r a n t - e d  c e n a s t a  t r e e N -  a - n t  ~- O f l 5 aS ’ e a t  n l : e a h a t . S  n f l  a T t u d t t f l ’  r nit- ’

r i s e N l l l \ ’  o r u e a t i c m - ’ d  . ‘ n ’ c ] t i d a - d  in  h u e  sn ’ ’ f r - _ n o  a - f  w a s ’ s ‘ n ’  a ’, ; n , e -  i .  to - t h a t  ,~~~

a r e -  t h a ~~~e’ e a f  fo ur-n n - m e ; t r t n’c t i o n u , i d s o n ’ n m t i c n n , a - i e - e - ! i ’ co ,ru l v m - i s  , , a ~~~ ’ e - - a n t m r -

d t m t . n  a s’ ’ t.t - ’ e U  as  ( e ] a l a ’ r  n n ; e - f i m e m a l s  — t i e  1~ u s  c m e a g t : h e  n f l , “ c - - r O n :’  a ’. ; e ’r , a n n  -
t n i t r u e c io n e n n p l m O ’ e - a t  a f t e r  s a - c o n n m l r e r v  t r e a t m e n t  . I b a a - s e -  a - b - , u a m : t  a ’  - \t- ,, -N

a r e  , e t n i e n t  ni - t h o c i s  ; r ’ -  a u-a p ab l e ’  of r a - m n i a t v i n g  a v e - n a n e  r a n g  t t  : a o l ~ , n , a n n  - -

tm I d a t - m g rn- f r i e - n t s , e r m o r L t , t : l i a -  s : a l t s u a n ’ a t i  m i t t r i _ L ) i O _ a~~~ n t O t - t t i e  m m  ,t!e n ’ i , C ~ -

a b e ’  ~~e ’  ,t u’ a ’ d e - . -- e ’ n ’ u t m e - m t  in  u t - t a i l  in ,-‘a ; t 1 m e - n d i x l)  o f  t h i s  r e po n _ a

I o r  t h e -  i f n n n n a a - r l u , i t e -  f ’ ~t a i m - a i t  i s  p r o b e i a l . ’ t h a t e d t - - a m a  a ’ ;  ‘ “ a - , - ‘ n r a ’ , :

r n u e ’t lno d s w o u l d  b e ’  a p p i i a - r i  t o  s e c o n d a r y  I n e - a l a  m I  e l f ]  - e  n n t s . ( ‘ e t n u t  a —

e h l y ,  b _ a t
_ _ c e v e r , n r - s e n t  t f l f l -, e - n m t i t e n , t l  n r u ’ e m ’ s s e - s  n n ; , a ~ ’ n a -  d m s n a b a t  , 1

a -
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ent ier ly  by s o r n a e  f o r m  of advanced t r e~~t n r . e r a t ,  L i a  t h i s  r e sp e c t , re-
sea rch  is c u r r e n t l y -  in p r o g r e s s  to d e ter o in , e t 1 e f e as i b i l i ty  of g o i n g

f r o m  p r i m a r y  p r o c e s s e s  d i rec tl y to ra ai v i ced  p r o c e s s e s  u t i l i z i n g
ph y s i c a l - c h e m i c a l  m e t h o d s , the reb~ or n i t t i r g the s e c on ~dar  - - t r e a t -
m e n t  p h a s e  and  e f f e c t i ng  ov e r a l l  cos t  r e d u c t i o n s .

A pp l i c a t i o m u s  of a d v a n ced ‘c a s t e  t r c a t m n e r n t - c t t - . d s  ha ve , m i  t he
pas t , bee- in i i t ; . i t e ’ d . De- t.- e ’ iuj p n : c : n ts , l a r g e l y  s u p p o r t e d  by  Few,’r u ~1
g r a n ts , h a t - - c  be e -  ‘. st i  - o P t -t e d  ut - -  r c ’ : e a u  s . c e xp - - r i ’ ; : e r , t s  w h i ch  ha -:e

demon  st r  a t m -  tJ n a e ’\v and irrnprt- -- c - t~l t - - c } ’r n i q a i c  C I  p o l l u t i o n  c u m , t r n l .
De m o n , s t r t l i o n a s  - t ’ u n p r o v e d  t e - c ’r: r m ,’ l a og \  c ; ;r r er a t i :  u n ,  p r o gr e ss  a rc
a i n n m e d  a t  - ! a ’ t c r m u n i n , l m i g  f r a r ’u .  - on e ’ r d t j - m n  , t . l — s~~ :e l e’ e x a m -p h - s  t h e  e K e , t-
i -~’e n : e S s , r e l i ,t ij i i :t ’, ,a n’ u d  t h e  co s t s  of a : u n : b a ,’ r -of ,t i- , ,~ n , a ’ed t r e : c t n : , e n , t

p r e : c e s m n e ’ s :  t ’ u a ’ v sco r e as  p r a c t i c a l  o p e r o t i o r r e l — s  u , l e  a t x a ;r op P s  t o
o t b : e r  a . : s e r s .  A~ t i c  p n i t i - ’ n n ’ s  r e s u l t i n g  f ra n - i - - p t e l l ct ;o f i  con  t i t , U ’  t a

g rant - c -  a n d  t h e . ’ 11e c t : , c n r t s s  of ca  “ ‘ a ’ ’ ! ” a’,a d a  a r t .  t o n i . m : , s t r , t t e ’d , t h e
b a r e  ad  i u q l i u ’:a t i a r m u  b y ’  m n a u n i i c i p h i t i t ’ s , a n . d  i n : 1 ; s t r i a ; s - t  a r ~ a ’ n , e ’  t , e e d s

wh ich  p ru ’~- e -  s : icc. e us s tu l  - i l l  be t ’ o n m i c - n n o  r u  c a n 7 :; - t a t  -

,‘t-a . t  p r e s e t , t 1 , a ’ co st  of - a d v a n : t e d  :- ui ’ - -  a - ’ t p r  a:’ r i s e s  i S  r - l ~~—

t i v e lv  b ; i g i  ‘a s  e a a n m p a r e ’d w ; t I :  t } :t -  c c - i l of r - e - c o n ; r i , t r - t. t r a I n  - ‘- m Y  I n ,

g e n u t ’ r a l  t a r n :  s , e s f u , :  aN - s i n - c i i c , a t -  f ’ : t I ;  a - c t m s t  - f a t t y - a ’  a - e d  t r e a t —
n m a - n t  c ou ld  h a’  o t t  t h e  a a r m i e - r  m e f  t o r t  t i n n ’ ’ - s  B e cCt s ’ of m e c c a ; dra m- ’: t r e a t —

r n c r . t  a l o n e’ . F a i l u r e re ’ f i n a . ‘ t O  n . t  t e f  ~~~~~~ a - t I  a . e n I a  a m  I ‘ e cb - n : o l a - g u c , t I

l n n u a t - , u ! i o n S n ; u u u v  ff e a. t c o s t  r e c l u c t a a a n  s,

F m a r  f It - t~ - e, r e -  N’ - i U a - c c  a n ’ ’ - - 0  n a - a l l y  a t - c o  i~ n q c , - \ e ’ ; i - a - -  I S  i n .  I a - a —

i’i O l e t i j a a ’ e i t t ,  u g t .  t i e ’ r e  a r e -  a p p n - a - c h e s ’ 1 , 1 , 1 a r  a - a a t  i c  st  in t b r e’ i r

L ’ n :p : . . a~~15 . ~~; u a ’ se ’  - a r e - . N ti t r , t a  I r e ’s  t - e l ,~ co h c u - c - - r .  t ’ , e u :  s e l ’, e s c s j t i
n u e n ; — s t r t i C t : r , s 1  m : t a , a s u r e s s u i c l -  u a ~ ‘b e a d  p 1.~~i n ’ , n L a ”,i u . 0 ,  fl j o~~ p r o o f t . r  a.: ,
f l u t e d  \ c : a r n ; m n n g ,  ‘ \ ‘ m c ’ t r d t n a m n : , Kood  i n i s ’ u r . u n c’ a ’ , r in d  a; ge ’ n n e ; ’  1 , l a n d
nn i n - a g a ’ r n e n , t  i n ,  f t - r a i d p int-i n . l r a - , e s .  ‘ 1 1 -  usc r T r t , ,~, i , I  C e ’  b e t t e r c l a s s i f i e d
as  i n ; n p r o v ’ e n n c ’ m u t s  i ll C e a  n u t - a n t  or  t- ; ; t m u g c ’ ~ ’ i i  a ’ c e ; ’ a ’ e’pt a b e ’  r e l i c  f i t t i e ;

p l a i n s : at i  a s a t  a s i d e  a - i t b n e r C 1y -  i , t - u n n t . n  g air  t m ~~ e q  , i s j I  i c - t i so I ’  m t
tn - - a r c ’  u s e d - - - f  , n m l ’ , t o  , e 1 l e - ’ ~- i , e t e ’  f l o o d  : j , t i n  g a - s  ‘ a .1  .a i s a u  t a - p r a t t - ;  Ic

l u i m : d  f u r  p . i r p e ; - a - s  s t a h a s  r e e : r e , a N o o , . a C c e s s  I~~e i l S f i n g ,  , a n  1 t I l e r .

p . t -:‘ a ’

T i m ’ ’ n m - o s !  s i t t n ; i f i c . i ’  i o n  o v , a t i u m  i n .  N a - a - h~. - t  I ‘ , a~ : i - - t - a l  c c n  t r a a l

‘p a ’  r a t i o n u ma is t b  r ’ - a  a n t i ’ , e ’ s t a b j i j S h ( ’ , f  Re se n t -  o u r  N e - t r a i l  C~ -~ B r rt ’

t b - - N e t-c E m ’ g ! u a m , d  D i .  I s l a m , C o r p s  c ef i, ’ g i n r e a ’ r s  c - f t c c - u s  a m
‘I ’} n a ’  c a - n u t e ’ r  e e c  t r a i l s  I b m i -  op t - r . a t u e  of  i~ U t - r n  ,s i ~~~ a e t r ’t r e l  e l a n  s ,

- I inc — i l  p r t - t e - e  N o r m  p r e e ~ e - a - t s  e n a c t  ‘ h u m - - t n , , ’  b a r n ’ u a  r u s .  ~ b ’ ’  a t _ n  I r
a - ’ p i a e v S  - m m  - \ m u t t - n ; i u j t u e  J h v t l r t  l , e c i t  R a d io  R e j n a m n ’ ! , ; , g  ~ ‘~~- t - e a r k  cc I t c h  i s

L a e o u m  ; e ~~ t ’  t’ e , ’ i ’ a t  a - t o  or k  a t  - i i  r e m v a - t e  n -  p a - r l m n g  t n a a n , s  a m  - !  n - r n -  c a f e  

- -—-~~~~~~~~~~--— --- - --——-- *--.-.- - , ~~~.-.-—~~~~~-
- -



recordi: .~ stat ;c- n~ ‘tnn ~ n o a jo r  r~ eve ~ :~~la’ .:i r i - V -a ’ r t - s . r u ~: . H v d r t . m —

log ic d a t a  ar e  r e p o r te d  f ro m  in de x l o c a t n e . - ’ on in  ln o r t a r n t r u ’ . e r s
an d  s t r e a n m m s  and  i n .  t i d - m i  s t r e a m n ,s  f o r  t i n e —  n n o re  tOr e - ic ’ ~~; — t ~ f f m c i e n , t
o p e r a t i m m r u of  f lood c e o - t r a i l  r e s er v o i r s  and - l m r u u a n e  b a r r a e r h . The
n u e - t -,c t rk , unde r co~n ;p r i t c r p r o g r a ; ’  ru ed c o n t r o l , w m u ~ m ;r, m r -e d ia t e l .

p rov ide  r e a d —  o m I t  n u  t o  m n  it i on , w I u c h  is  e ‘m san-  n t :  i i  t n  fl ‘ t. ,o me- i,r ,la ti  -

to t i r e  Re u - i t ;  r v - c - i r  C o n t r o l  m :r ’ : :t an  r - i t , Vt a l t r arrn . T ine r’’ .- m l r t n ’, l u - r ’  C r e t —

V~ ( i r k  a l so  l a s  t in”  c’ m u a a h i u l t - , - c,-r’ r e - c e i v i n .’ da-et a  r e - q : u i  ~e~i - a r a p e r a t l o r ,

of o t her  v e a t e r  r c - s o u r c e  p u r p o - ’- c” — s ui a . n~~
- r a~~ ~~~~ t b ’ - -’ . , .~~~~ - -

r a t -  rea t ic mm : , c t - a f a r  supp ly ,  n - t ’.’ u g a t u c - n n a r r - t  e~~~~
n i ’m  r i . ’,~a . : c~~- - e - O t ,

i . R i v e r  Ft ,a r ’~~a d c t  “an - I \~a a n u , i r n g

T h e - r e  a m - ’  a m 1 m a r n ’ - er  of  r “ c e - n  ‘ s e n m e n  t m U c  n a , b - n  i u g t d l  i - u —

‘.:a t ~; ei- s v t - h i t - b  c r a m ’ . h e ’ a ’ x n > ’ - - - t - r d  t o  i , r v a  11 p r c n ’ - 1 m b  u n ’ - ; n u - , t ’t  a U e r i v e r

f o r t ’ t: u l s t  . a . n  :1 o , a r n b m n g  s e ” ’ ,’ i c t - . In S O n i c ’  C O s~ - 5  - f ’ ; r t u e ’ r ; - m ’ s c  - r e h

a n d  d e v ’ e n l o p ’ n n c ~n t  c- u i  - e - r t ’ m ~~,u u r ’ ’ u — — i :  a B e  i n - -  i t  n u s  s an  p ly  r : m n , :it’ ’ r

of p r ec m c t i n u g  t a~ r u e ’  c e ’ t - s r a r y  fu n ,  l s  B -  a c h . ’ a, ’ a n ,  i n -  : a : ’ a,, ’, ’ e ’d  — a ’ r v e i , , e .

The a f l a ’ c,t s  oI l  t h e ’  I Cur e’- ~~~e - r y ’ 1 t ’ e -  of t d a ’ - r c d  t e c h : o! e gv  f ,K I  i n t a -

t o u r  c a t e g o r i e s — —  a~~~~ , e ~ e . ’ . j ta i s u I l o n ;  f a n r ~~ c s t  i a t ’ t ! ,  i S , t ’ C a ‘roI~~
g i e u a t  :e s f n ’ - a t s ;  a n d  c~ , a i i  p r ’ , c e s s i u i g ,  - I r i g a ’  c i t - c l  r e t r i e va l .

a . i)a t  - ‘n u n

D. t . t a r - m m i r e ’ m r e u , t n :  r a - de pe ’r ’ k - m  r p a  nn U N a n ’  .a s ’  n ,  t ! a , u ,u t l s  in

- u s ’ . ’  i i  “ c u S I  a t u r n  a ’ g e - . i  m a - a t m (  1 a i ~p c a s t r ’ c m i i  r e - n ’ , e ’ r , t s . l I m e ’
m n n a - r - -  a u l c o - a n u e  r d  1 a , - - t t ’ ’ l o g i c  n i n ~ -dt’ 1s r e - q : . n r e  r e , a . l  ‘ , m ’ a t m s e r ’ v . a i , - n ’ - of
n i v - ’ - - r  — 1 . - g a - ( c I u s c i : : c r e l , 1 - r e - , i p u t a t u o m . ,  S n : a - - - ’ p m m  k -‘c a n a l  f r ~ a s t  c h a r a c t e r —
n o t n c s , a n d  t i r e - - a -  - ‘ ‘ t -  c a r - c l o d - 1 e 1 - ’ ”  t ;t ~ i n  N a n I t  l o g  s. c -a ’ - a l t  a n d
e ’ \ ’ e f ) a , ! u ’ a r u s i m i n ’ m ’ i e m m ’  I ,  li ~~ai e a f  ~uu 1 n i a e m n u s t i , i r a ’ ) — r . I ‘ ‘ : - - , u i ’ , r  t a - r n - p e r —

~, i r - n a N l i t y  ,~~~ , .  ; a,’ n i b ,  - n e - a  N a t  N T ’) ’ . c - f  f c e r - c a s ~~-s m o e - :  r cc 1 m~ ’. re ’
il ’i a l , t i - ! - t l  e , ) , s e - r y - ’, t r a i n s , eN . . ‘p:’ ’ ’ ~b i .  i i - t n m ~ a - f  n i t - a - n  ~ c n  ( j o n ’ n n t i t R e n

a ’ 1 b a r r ’ r t l a  - 1 m ~~ r- ’c : u n r - ’s kn  a ct - c  I t a i g a ’  ~d c t - a l a n  B :  m a e  r. , , a i r c  ‘t a t  i ce ’

a h , n : ’ -’e t - ’ n ’ u~~ ’ i e  us . ~~! m i ’  m l ’ - ’ -, e ’ l a ~~v n : ’ O  I - f  i t  pro ’ ‘ ‘ I  o u r ’’ i ’ - r : u - ’ ’ n .  t s  a 1 1 a ’

f , t ’ u r ’ ’  n n m - ’ay r e - s t i lt  n a on  - i -  e n : . c r ’  se” i t  r i v e r t o r a c a s ’ a t -  m a ’ , ,

~~u t  i a ; i p r e a v e ’ d  S , - i ’ v i t  e . m b n ’ j j t ’ ;  e u  a l  r a ’ l u , a 1
~ i l i I v  - I m m : s t r  u r n - c ’ -- a r -  p r —

, ‘ m~~,s I m l , ’ ’  t u a l l - - , n o r  n ’ u tj e ‘ ! . u :  I y C i a r  r e - S I ‘ c t  - a n ; n c n - a t j f ’  a ’ a ’ i e ’ y , a  I ’ . ,

i ’  t - t a l c o i .

, a v - n ’  ‘ g e ’ s  ~~ f pr ’.’t - ip r ’ 1 : 1 ’ - , w a T m c l i ’ ; ,  m l - ’ ’ o t  ~~~ ‘ a a -: p .  ~~,

t n  I t  m u ’ u r a ’ , ‘ - t i . - a m ’ .  m a c i o u  t a - e l  i i  I ’ m ’  ~~1~ ~~
- i - e l l a ) ’  - ‘I  t

’
a~~~~

’ i e  , a ~~’ ’ - , :  d
01)1 a n ’ n g  n ’ ’ l a r ’ ’t i - I , !  ‘ :‘ - n - c a  u s - : ’ ’ i 5  e l  S a m ;  e ’ a : a t s ; , a ~ c i ’ , ’ a t - s
: a n - e s e - ’ l t e ’ I ,— e ’ ~~~o e e i ~~~~ T a r - o l e ’ i S , I b a a  (‘(‘Si ‘ ‘I  s ’ , ’° , e m a - n t  s - a n  ; - I a ’s t a c  p r o —

c i t e ’  t . c  n ’ ’ ’ a r ’  a , t i  - a - s  ‘ ‘ i i i  l u k e  i t - —  a _ i l l - a ’  : - ‘ 1, - r e : ’ - - ;  i~~ u I i ’ - - . l I e ’

‘ a  t i c k  l i a r  ; .  p r e e \ i ’ i ’  e n t  l i i  ‘ c a r . t m u c ’ :’ a c t . ’ I !  r a e - .g h re n u ,  I t ’ s e  m u —

s i t ; ’ - f  r ’’~~m r  us ’ - -  ‘ l i v e ’  r e - N , a v ’ n - i ,,’ ’ a~ 5, ’, , ’~~’ ’ I i u 1 r )~ ’r l  e t c - l a ’ c i  I S

i S e - a t s i  , ‘ ‘‘a ’  ,~ I t -  - - ‘- ‘ I’ g n a t ,

k - c - ,!



Ra a
ir  b u d s  p r o v e n .  e i l e t - t u v e  f u r  f la s h  f l c ,u ’ i  \- , a r u ; u u s s , 0 a t  dpp l i —

C i t i t a n ,  i n  a quar  t i t a t i ’-,-e s e n m s a n  j S ’ ,’ e,n t t a t  t j e ’  , a c h i a - c ’ ed . ‘ I I , e  i n t e n s i t y
of rada r echo r e t u r n ,  is l a r g e ly  a 1 i ; : u : t l a i i u  c a t  p r e e u p i t : m t u u n ,  i r t a ’ : a s i t v ,

a nd  t h e  t i m e  f l u t e ’  g r at i o n  of the  sc ope us - u a h l y y i e ’ l c i s  a r e a s  o n a i n l v
it o t m d  p a t t e r n :  of s l i m ; p r e c i p i t a t i on . ‘li n e  s c u m p ”  L a r i~~ b u f n  ~‘ss for a
g u t - - e n  p r e c ip i t a t i o n  i i i  t e n :  s i t v  d e p e n d s , }: t - n t - c - e r , , ;pun , a co u t n n h e  r of
o t h e r  f a c t o r s  as “ c a l l . It i~~ l i ke l y t h a t  t e c h n i q ut - s w i l l  La o f o u n d  to
n n u i u i n m , i z e  t h e s t -  e x t r a ’  a - o t i s e f f e c t s , b ,it  a . u t o n ’i ’m , a t i a  _ u n . t a ’ g r a t u m n u  and
di g i t i i . u n u g  of  t n , e  r ada r r e - t a  n o  t a k i n g  ,i l !  t h e - s e ’  f , m c t a , ’r s  un to a c c o u n t

is n n o t  ‘~‘et  a r e u l j t c , P r e s e n n t  an d  p l - - n . u e d  r e sc ’ - a r a  l a i n - ,  : tc c o r d i ng l ~
d i r e c t e d  towa r~i t i e  use a, i  p a i n  t nne ’ a s u r c” rne ’ , t s  t a m  adj  s t  t i r e  pre-
c i p i t a t i on d e r i - , ’c’d f r - a m .  i n t e g r a t e d d ie’ u t ~i l  r , m d . m r  - i , ~~ t , t ~~ T h r e e -  r a d a r

t a t - a  :il r e a c i - ,- in  ~p e ” r u a t u r u  an  b t i e ’ t h i r d  ,n , c h e m l  , ! c ’ m ~ f a x ’  F” ’ ’  1~~7 1 )  cc- ill
each p a r t i a l ly  c o m e - r t I r e  C on  u t - C t :  u t  k u - e r  J 3 - , s i n , I i , c t - a ’  r , t t 1 , u r s
a re  of the  tv p a ’ ( ‘~\ S R — 5 7 )  ‘-C i u i a , 1 c a r ,  - n u u o I t f i a ’ ’,l t o  p n a t t u c e  d i g t t i . — e -1,
i n u t e ’ g r a t e d  s i g n a l  r e t u r n s .  E v en  with - ,t  t : a i u s  n n o d i f u t  a t i a e i : , ti e i n. —

f o r n i n - e t i o n  f r o m  t i m e - s e - radars ‘ - i l l  b a a ’ v e ry  h e l 1 r f r u l  i i , de - t e r m i r u n ~ nr g the’

wh or e  anal cc . h e r u  of p re  c i p i t~ n t ion .

The r e c o r d — b r c c a k m, n:g \1 u dv ’- a’ St fl~~~~1s u a :  h u e ’ s p ri m .g  m a t  1 ‘I t t O on , c  a
a g m i n  de n iou s t i - a t e d  thc- i m pa r t ) a e  m l  sn ow  p a c k c : c a u u i a t u ~ - u i n :  t i n e ’
l u n r a ~ — r , a u r ~~e’ p m t - a l i c t i o n  of sn ot - ’- m a c I t f 1 e .~~~dn , . U n d e r a d v e r s e  c o n d i t i o n s ,
such  as  exc e s sit - -c d r i f t i n g ,  it  is  vi  r t : i c c i l ’ , ’ i e np o s  s in~l a t i m  o b t - e  in an
act  u i r : a t t ’  c- s t u n : ~~c t e  of t 1 -  u ac - e a r e g e  \t  c t e r — a n ’ o i : \  , l a , n t  aif t h e ’  u s n o v a . p a a k

o v e r  a c - i t t  h n m - a ’ ; : t  f ro ’ n r  p o i n t  s e u n r p l e ’s .  T 1, a -  t in o  ,t o d  C - st  of m a i n t a i n , —

mg cc 1u t r~~e n u m b e r  of o i c s e r v , a t i o m . s  h , t r u n d i t u t n r . a l  s n n e ,m c ’ , — t , i I , t -  m c l i  ods
a r e  p r ’ o b i u b t i t i v - e - . i t  auc , a  a p p ’  ;ir s  t h a t  m o re  re - h i , a n t l e  s u m - ’ p m a  k e v a l u —
, a t m o m , c a :  be m a d e ’ w u t m , m i t c h  l e ss  e u l o r t  : t y  n n a - u ’ . s ; r i u : g  t i e  m u c t , u r , i l

g a m m u n m m a  r ad i  a t i c o a m :  t ron ’e t i n e  s o i l .

‘r he ‘~t e a t I  or  l r 3uu r c’ -e i i S  r i o t - C  u r  t~~ ’ :~t ‘ I - i n .  e r e ’ s a , - , e  r a  - i n t o  e v a l  a l a  Ii -
r u a t r u r a !  r e d i t i o n  s n o t - c - p e a  k inc -as  u r e m i a ’ :  I I -  a. I r a q  c - s . I~ o t i  , e a i ’ b au in ;e

and  h u a r , c i — c , e r n i e - e l  se n s o r s  a r c  ‘ ‘ in g  5 1 r i c  at , 1 : e r g c ’ l c’ t } ; r a -  e e o : m —

f r e t . ‘ I ’ i , - - r c- is g u a r d  r e : a s o m m  f a r  o p t : n n i s : a m  r a g ’ .  r t i i r n g  I - t o r e ’  n u t a l u e  a —

t i t , n u i  of f l u e - S c ’  t a - c ~li n - i i q u a e ’ s to  h t m t b  a n o a ’ r  u a n m d  ‘ c a t e r 5 1 : - p l a i t - ’  f m a r -  e , , s t u -  -

TI c’ p~ t~~s i }~ i l i t , a t  m u s i l r g  ~~; j t e  l i N e  — 1 ) 0 1 ’ -, , ’ -  i n c  I s a -  n s l n : d  t e a

m u q - e - s  t a t  t l e - t - ’ r n a ; i n i c ’  I i , - ’ :i r c a l  e ’ x t a ’ ’  I o r a l  . t !  ‘ n ’  a~~ - , r . c c t , - r i s t  l a s  c a t ’

,s n , a t c c  c a n e r  l u a u ,  t e a - e m  ‘ i l  Icr  i i  \- e ’st i ‘ , t l i c t m ,  t a r  ,~a i a n - a r ‘ - t  c - C a r s . I’
t i e -  a ’ y ’ e ’ m n l  th a t  f , r t - u r u  u s a ’ u a s u r s  p r a c u t - ’  - a  a g t er  n i c e r - c - - t  i’ e - s o l : u t i e n ,

1 1 . - a :  i s  m e e t - ’, p o s s i b le , t i r e  j r u f - - n r i a , e t a e e u ,  cc _ i l l  - a r I  u n i v  ‘at- I j a l - ,- i S ’ -  (I

uc n  d t a  e a t - l  - a Ia ,’ . e r r t -  ge

i n  , i e i ~ l i t i o n ,  t e e ‘ m e i pp i n a  t j a e n m  a a t e - t i  , a t t d ) t - e  a t - a a n , s c , l a r , e t u a t :  i a - e n ,  a l —

r e ’ : a ’ i c  a c e - i ,  g i m a - m  I ce t i m e  p e a s s i l c i l i t ;  - f  e ’ s t i n n m . a t l n . g  H a  5 r , r  t a t  a ’  t e a

- a t - m e ’  a t i e ’  pt b~ , c’. - a Ia  - m t ’ c 1 a m  i t -  - Ic’ ; I - a l . a - a I u m a ’  - l e t  c i  s I  - a - ‘s’. - I I - - us -
‘ r - a e -
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t a - n n m p e  ra r e -  a i d  u c o  , a  u l i t i e a n  s of l~t kc ’s a n d  r i v e r s , s e a ;~ u r . e j i s l - , r ,  -

a i e ’ p t b .  o f ~ r - s ’ , c a t  ‘1 c xp  n S a ’  01 f l r a  i t i m i g  f l -  - E a r t h  k a ’ s - c i ’ a , c s  f e e l —

n : a t l a , c v  ~~, ,  t e l l u t a - s , I . ,  h e -  i , m ~~i n n c !  c i  1 a ’ N”a O A  u n  t h ~ n a - s t  f e -c c’ t ’ r c r s  cc i i i

h , t c t ’ m ; : - u l t u — s p a ’ I r a I  v x s : u t l  ic n ic i  u n , f r a r e  I u s ’ ’ ’  a s m n , ~~ c a i a  , u a r b u t , ’ , , t n ,  in i t  i s

a ’ xp e ,nc  t a d  U t  U a ’ c ” u l l  n n  . a i a ’ ‘ a I n a a t o r  c m n i t r x b - u t l u n  N -  I i  e t ’ i ’i l (  t i n t s

of ,s - m t c - I l ’ t e ’ u s  i n :  b u v a l r - - l c e g y ,

I t  n m-a ‘ ‘ c u t e - u t O a t  a i t ; a u t i  O S  I i  r t ’ n , ,, V’ S a ’ r m s a ’ i’, m l  ‘ - a ‘ i i ’ , r—
o l ,u u t  t i e  i i  a c ’ a a n : v m ’ n : t n a ’ . i u - ’ a l  r e - t i  - r ’u m r c  u a B c  t~~• ’a-’~~ n o r  m ’ , , , n ’ , n e a r s

t a -  a. n u n ’ e , u m n ~~l iI  i s , t i r e  “ - f r , - , a p p m ’ a ’ b - r r  a t e -  t a - c’ c O , S l ’ i ’  ‘ n -  ‘ I r e  - c t - e l —
a t j ’a n a e i N a a f  u s u a l n u t - I  a e t ’ I~~~, ‘ l i t  r i ’.’ a - r  fo r t e  , u s t  a u h c t - a r :  I O ~~ se -~~ ’a n t - a ’

b u m s  t r u e ’ t i t - : u , u l l  r u - l i e - I  on n ; u a i  - m e l  - b a n ,  , c u t  t a ’ ~ n u mb I d i i ,  e ‘ c n n  —

n m u : n , i t - , a ; i t ; , , ’ a  t i e  ‘ c , l ! e ’ c ’ t  I r a ” , i ’ c , a ’ u s s ~ m r ’,’ i’ a ’ i ’ - t t : ’ ’ ’ e a f  p 1’ :- : t -  I - t ; c , n , r ‘ ‘ e r

s t a ge , e l i ’ , f i n ’  S\’ n a m ’ m n m  i n ,  b a v n u  s l c ’  ( t ; , l m 1 , e c I . ’ ’~ O m  in ‘ -a I~c - .c m ’ p i a c e d
\ e j t i u  a. n n a  i n t l  ~s f l i t - ’  i i - i t i j : u ; -, i t e ’ - l  a n ,  r’ , m m i - i l y  a s  I r a ’  n a  a’~ u n - i ~ t r n d s  b - c ’ —
c o n n i e ’  ~~c a U r a l . 10

i n n ’  b a  ‘ - I a ’  n- - I , ~“ t ’  a l a - , - ‘ I i t - a l  n g e u . e ’ i e us i n ,  o a k  -s

u r i c !  i u n ; , s t n ’ i a  S t m , i a , a ’ r e C 1 ’ u i r a - u n - ’ :  t n - ic r ra ’ a l — ’ i n ’  r t - p  m I s  , O i (  n ’

e o m i n n n ; , t u  I -  I t , n , 0  c f  f l u e  r n - e r  h a r e - c a ’  t a n o n  ‘ c a m ’ : ; m : g  s e r v u c a ’ , n o r ’
i t  re ’ n u e t ’, - a u - a n n  l i e ’  r of 1 ~~ a I i  , t e~ i C - t a pe: r , i  t i t - c  i t ’’  ‘,c em i ’I ~ S a - a n  1 - t  m r a n  a - —

n i t , I S  f e : ’ C X a  I u e n r C a ’  o f  :‘ e m ) , m ’  I ‘ a t  b e e t - n t  n n n a ’ b - ’ Ii T m - - n ’ -.’ , “ e - n, , I I

i s  b a e c o n n m i - .g u p p t r a ’ n , t  h a ’t - , i n i r - e m l  t i e ’ ’ m 1 a - p ~~og  t e c h  c i c un ’: ‘ } a , c t  f r , t l v

t -o o i ’ a t u , , ’t i  c i  m , e t c ’ e m r k s  a ‘ m m l , l  , - a - I t - I ’  n m n ’ ’. - t  i n c  t - c a e ; n  n u t - n ,  n e  “ u s  c i  I c ’s ~~

t c a t .  I c t - s t .

I t  - a t ~~~ m ’ u i s i t a ~ a i n  ~~ a - ~ I n n  ‘ c i i i  u a c~ ’5 s e m i t - 5’ m - e o q m u n r e  ‘ a ’ d t 1 n ’ l a i f l~~

l i l t- n a  a e f  I - m m  c l l n ’ ’ e  a t- I  t’ ’ : ’ h a m  a ’ n n n n n l n i ~ n n i c , l u a t n s , R a d i o  f r e t j ’ . - ‘ , c ’ n e s , a v r a m l —
, i hj e  f a r  ‘ , a u t ’ - - f e - c , a ’ ( t r e e - c t r ’ m e n s m n ; a S u s i e a n - u-~ c m ’ - i n n  c’ e t — ~~ i - -  e n - I  t i e

r ’ - n m n a , t  a S  \\ i u a ’ r - r  a l i t )  C a m I m l l m i i l m , i c  a t , a , c n m s  ~~r -  m ‘ . n r -  I r e  I -  p~
a e u e l i v  of r a m  ,g b ’  , ‘ r r o i n e .  C c t c r s a ’ q — e n  I N , ,S e ’ u f l”  n, ~f l . : , l m ,i r I - a ’ ’  s t , m —

i c O n s cc ‘ c - n  I - h a ’ n’ - - a x  m c  a t  i m u  ~~~‘ cc I’_ g l um i m d  i’t i  r (1 n u n  c _ us I - a t  t i e - n  a ’  a .  I c !  f e
t a ’ u s n N’s  a ’ f  ‘ f i t f u l  t i l t  a c c e s s  a u - i  ~~u t b  a - m t  a : a m a n r m n ,  i~~ j a j  

~

f in e  p ’ a s s u t e i i l t \ ’  m l  s i n  - i  s i n g le ’ ge ’ ’ - — s v m m ’l r a . m a .  u s  u s a  l i N t ’  I - : ’

m e l , , ’-.’ - - I  m a - p e - i ’ t s  c e : I , t u : , I y m n i e ’ r i t s  C t n  e a l a ’ r , m n n a  ,a r ‘1 s , ’ - - n , n , f - I  c ~~~—

r a n - c ’ ;  I -  c t ’  oa - ’ m - , a c , i u t i i c t ’  I . a h - n , g  t I o n - , ’ i l t  c - n- C ’  t i n  ‘ ‘ ‘
- “\ b m - u m a

U ’ - ’ S Fe c ’ 1 i i  i e ) i n  i t - ’  ~ a ‘ - I i t ,  - , 11 ,  a k - n ’ , - i r e m  n - , ‘ ‘ ‘ - - I - n ’ !  m a a r c a c  - s
:‘c t ; u ~~~i n u i u s t n ’ . e t i a t n -  a n a l  t I m e  ‘a t n a a u m . m l  \ e r e a n ’ , c : t i n  s ~~ :~ j . . m  a ’ . \ t t i r n u m n , ’ n ’ a —
‘ i t O ,  c r c ’  , a i S t e  w a - I l  , a ! - a m i ~~ i m ;  ‘ ha  n a s i g e i  a n  in i n ’ n n a l c ’ n m u e - m  ‘ t m - a r - , a t  I I , -
U-  e e m ~ I , , l e e u , , a r  O~ ee r a t i e a e a , u i  L v i  r o u m n n c ’ n t , a l  H I ’  l i l t -  ( ( a I ’ . ol c ’ s t e — r n u .

I b a e- ~ , ,\ H  \ ~e n ’ e d r  i ’~n , ,  u’ e u s n c e c m , ’ a , l i e l e I ‘r - i c  ‘ ‘ l e a p i n g  t I , e p r  I P ~~pa-

Sl a m  ‘ - a  n - n I , a S  t b ! a ’  o u , c a i . r ’ t a n  ‘ a ~~ b- , ! a ’ t m - c e r a a l a e g ’ e , a i  ~~a ’ ’ I i ,  i~~~’ I ~~ i j : - - - —
g r - a u : . I -  : a - f b i l a a a ,  I t -  I’ , n - - a t e  ~ ‘ ‘a S a u C I i , i : a  t i e c ’ O, , n . e ~~‘.~~~ — l ~~ } - .H

ta n : ,  ‘ c i i i  ~ , ‘  a , -  ~~~ c a k e  f i t ’ c ’ , ’ t ) ’ h , l m t v  ‘a t j t t r  m r j 1 t~ - “ , ‘ ‘ ‘  ‘.‘ ‘ r \ I n , g

— 
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as a relay station. Such a s y s t e m  could becorra e the vehicle for
br ing ing about coord ina ted  r e p o r t i n g  n e t w o r k s  f a r  wate r m a n a g e -
men t.

b. F o r eca s t  Methods

Mo I c - i s  f or  u s i z n u u u l z a t i n g  the h v d r u l o~~x c  cycle  c-I a c a t c hn i en t
area  a re  r a t h e r  new  i nn r m c e p t  but  ~: i 1 b  p lay  r i m ,  im p o r t a n t  role in
imp r o v e d  f c a r e e  a st s  u a f  t i a c  f u t u r e .

C o n s i d e r . a L l a ’ r e s e a r a . b -  h a s  bee r ,  -J a m n u e  on the sr ua ,c nn e l t  p rocess ,
and i t  is now - po s s ib l e  t a t  make  at -  c u r a t e  e s t i m a t e s of point snoe.c-r’nelt

g iven :11 the n u e ’ a  - s s a ry  oh s er ’,’ , i t i a a n i s of m e t , ‘ r o l t - m g n (  al and snow-pack
c h ar a c te -r i ~~ t i a  s. E v e n  so , n~~ n an b r e s e a r e l ,  r a ’n ’ a a r n s t a o  he don e i n

m o d e l in g  t } u u ’ - pha se  of t o  cc ’cie  fo r  a h e t r t - L t - n , e - o , m s  n a t u r a l  c a t c h —
ri-cen t  w i t h  Un an n e t w o r k  uhc se r v c a t i on s  n ot - ’  a v a x l u m b l e , Mounta in  c a t c h —
m n e n t s  c t - j I b :  l a r g e  r r ’n n e e ’ of e li’ ’, ,  a t i o n , s lope  ,- u n ud  a sp e  t and p ar t i a 1 l ’~’
forested pr s e n t  an ex t r e m e ly  f o m r n u a n o a b l a ’  pr - n i t - n  - p a r t i c u l a r l y
when p r e c i p i t : m t i c o n is ty~~’ca l l v -  sn ow  ~t t  b u ; ~~h l e t - a - i s  and r - a u r ’, at low
l eve l s .  F n u t - ,i r c’ d e v e l o pm e n t  i n  r e m o t e  s e n s i n ~~ m a y  be expec t ed  to

b r i n :g  ~ b n - u t  im n p r - v ed  f o r e c a s ts  u n d e r  t i n - - s e  t- a r c  n n n s t a n c e s .

P r e s e n m t  f o re c a s t s  of s e a s o n a l  or r e n u n m , a l  c a t , ’ r s m p ~ a lv  v o l u me

a r e  base -c l  on us t u u t i s t l  c - a l  c o r re l a t i  c m :  us i n :  c h i t - h  t l , e -  p r io  a rc ’  i n d e p e n d —
e m m t  v a r i e i m l e  s r i- f m on t bn  i v  pr &’ c i p u t c I  ron a rM !  c a r  a - , r r e ’ n r t  wate r equ iva -
l en t  of the s n owp a c k . It is b e l i e c ’e t t  t h a t  r ’.” s e a i ’ c u m  c t - i l l  soon l e a d  to
t h e  al e v c l o p m m c n : t  o f  c o m u c m -p t m a i l  ana , u i e ’ l x, . m p p l i a  , ‘ , l e  to t i c’ f o r e c a s t i n g
of s e a s o n : u -t l  v -u i  tr i o and i t s  p r o b ab l e  N a m - -  d ; s t rn  j - ~~~t on. S i m i l a r ly
p r a a c e c l u r e s  fo r  p r o - l i t -  t i n t- c ca t e ’r  a n m - p c  r a t : i r c  n o d  u t - c  c o n d i t i o n s  in
s t r , - - m r n s  c- i l l  b e - a  umn e ’  n - core ’  s c i e n t i f i c - i l l ’ ;  a m b v a u r u  o P  as t I n e -  r e q u i r e —

‘ n a ’ n . t s  i n ; c  r u s t ’  , c e ~d t in  e ’  n a - c e ’  s s - m r v  H a s i c  Irmt a b~~a ’ , on- ce- a v a i l a b l e ,

C. 1 1 a ’ t c t a r ci loglCa i  -~ s pe c t s

T}n” i np u t l : c t ,  f u r  h y d r o l m a g it -  s i n n i u l  , t n o ’ ’  r ” n , a t h a n l s  a r e -  i~a r g e l - ;

o b s e ’ r v - t a , e u -s of n i ’ e - ~~e - - m r e u l a e g i c a l  e l e t n m - n : t u s  s - u c l  a s  p r e c i p i t - a t i e n i ,

ti - r m u p r c  a t r : r ’ , h.arnidi t’,’ , - -- m u d  a n d  i n c n u i e n  1 x’ , a a i , m t i e a n , t h e ’  s i g n i —
f i t -  O n c e  of ,u s c i e n , t u l i a  u a n d  t i ’ c h n a l m t e i t  rd ad’:, ; , c e - e ’ i nn  m n ; e ’ t a a a r a - l ’a’ ’;

ct- i - i t t - l i  I a - a c t  I t i r n p r a ’a c ’ - I  q a u u a m u i t . I i v e  I - n  C t s t S  of t h e se  e i a ’ n ’ e - ’ t n ,

c a n n o t  b e - t a ’ - r — e - n n r p b : a s t ’ / e ’ ’ b . F L  a n - i l f l a m e d ‘a’ a i ’m i : , g s  f - m r  a a ’ a a r m n m n

n i t - , a , c ’h ia  I t  c a n -  c u ’ ’  n c i , m t a ’ t t  c u s s  t i - m n ’  , an h a t - o r  a l t a r , a r u  m n , t e ’ m ’ u s e -  a t o m ’’

m a s t  be’ k e y ’-  I I - a n ; r a ’ t ,  r e f  a l e  ‘ i  f a r e , d u s t  1 c m  t e e ’  t n ’ a i i a , -  c - l i e - a  t u v e .

l e s s n b v u a a ’ : s  is t i c ’  r ’ - s  e r ’ , e i r  s a~- l e a c , a ( ’- d  I ;  i t  t b , e c e n - t r o i l e l ‘ ‘  1-

fl e e ’ a ”  r i - n m i s t  b a a ’  r e - l i m e a ’ d b a a  - I a )  m e t I a -  n a  a ’ , a ’ i - a  - n . e e’ . ‘ b r a ’  , t  v’s’ r a i n  a i c c  ‘ a c - n i  —

s t r c ’ u a n ;  f l u a , t i : m - i L’ . “5 l i i - U ~~,i -  m m ’  r e - t n t ’  a n ;  t i e  a c a ’ : c r , t e \ ’  o f q u a n . l n l a t ; ’ . e

1 - ’ - ’  
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p r e c i p i t a t i o n  p r a n d u c t i o n  would  r e - s u i t  in a c o r re s p ’- a r d i n  1’; p r o~~c -
m nen t  t m  t i c ’ a ce - - u n -  m C ’ a ’ a n d  t i r n e lin a - s s  m ,a f  r i c e r  f n t r a : c a , -’ t s  t i m u d  ‘ c e r n —

i ng s  a n d  c t - u t - a i d  t } a - r o t A ’  le , ,d  to  m o r e  e f f t t - n a ’n  t \c , e t ’ ’r  I u a a r . a c n ’ - i n e n c t ,

A m a  n e t l i ~~I u  l a c ’dr o l o gu t - :  in ’  ‘ a - i d  m u s t  t e a k - ’  u n t o  , n c a  a a , i n n t m o i s t - n r c -

t r a n s po r t  f r o m  t L ’ ’ s r i - I - m a e  a s  m e l t  as p r e a u p u t  -tio m ’i - ,-u~ t a ’  us : r f a a a ’e

and tb : ’  s u a m n a ’ c a n  n - c’ s~~ i’J of ; a t m n n o sp i’ a ’ r i t :  m o d e l - c . i i m ~~~ a ’ f r , lj t .’ , me-
sa- a r ch  on ;  }uv ’Iro lot -ic’ nn a -de l~ ‘-‘:111 le ad to i n n ” ,t c r - ’ - c d  e ’ ’ ’ ; m l r - m t u o n  cal
t - c - u a p a c t r  m m  s u  n n ’ - t i o ;n  c a n  a r e u - l — t i n n u ’ ’ n _ i s is If u s n , s i r e b ,  i n r f a - r n n a t : m j n .
m i - n m 1 s en - c t- :cs l ; u p a _ t I c) . m t : n n o s p l n e ’r i c  m m - a l e ’ s a : , - I  n - - s c u m  i i ,  bo th  inn —
pro c-ed n m : a  t t ’ m a c ’ ’, I , g i a  1 - n r c !  h t -’ d r u k m c - u f o r - - c o a s t s ,  Tru e ’ m l e n v ’n l o p n n e m r t
of u t n :  a t n u n a - sp I t a - r e c — :  v a t r a sp b e r m c  n u a , d e ” i  u s  a fe 5 j m , 1 . . t - a m o ! .

d. Da ’,, i P r o c e n - s i t m g ,  S t m , r a ~~e , a n d Re tr :c r c’ , , I

i0 m u I ’ , r m  ‘ f e ’ c e f a c i ) n n , a ’ u i i i  the  u r o c e s s u u , r ,  s t - - n O t - c’ , ut - en ’1 r e t r u e  ;al

of da t - i  c a n u n u o t  ha ’ v a t - t e l S m t e ’  I t -’  f r o m  11:0  p o i n t of  ‘ a t e ’ ’ ,t- m a t  I l i a ’ ‘ n t - e r
f o r e c a s t , e n’ m a l  c t - a  r n u n : c  u s t - r v a ’ a -  b , a ’c , m n i s a ’  of t n ’ -  f m ’ - ’ c t m o m s  in’ b c e t o , a - ’ n n  t a r e —
c , t s t s  a m n , ( i  n c r  u t n o m u n , . F o r  t t p t- t n n m :n i  ,- c ’ n m a - f i t ~ n ’ r c an ’ n m  -, a r e u s e  i- - a i r , the-
c ofltu u’o I l a - d  r e l e ’ a s c ’ S n u n  u~~t n a - f l e a t t i n  a u r t a c j t n , u t a  ml m n , fla a ’t - , u n i t t I : ’

a l t - ’ ’  n ’: u mt: ’ - u m n I  ‘lo ’,’, u s  c a n n o t t e e ’  p r a ’ a i i a  t m - - I  un t i l  I i  a u s a  l a a m tm, u i e : i  r e l a - m s e s
t i - a n n ,  ! tm e r ’ s t -’ r ’a ’o lr  I a v e  a t - k , , ,  - I c - a : u i j c d ‘spun . ‘1~~ is  i i  t a r t - I - m y  l , c ’ t c c c ’e ’ n m
f a r ’  e t ~ - r  u a n t d  a p t - n’ - 1 - n ’ u t - m i s t  t r e k p l a c e ’  f a r  ‘ ‘ i t t - I ’m ~~a ’ m n l  -1 - ‘ c r :t r o l  inn
a m t - e r  1 , 5 : ’  -

in :  a te  -~ Ia .’ t i e - ’ a I i - ’ - - , t  n y c  m l ,, aus i m;us c c l  t h e ’ fu ~~ e l i _ C , ,  o u t  t , m k im ’t-
i r , t t t  a t c - a  a n t  I c  ‘a d e l e - - I  s , t - n , i f u -  c o c a ’ a - i  c’ t a r  p a l l  N o n  ,,a i , m t  ‘ - t n - i ’

ei e n n a a ’ m - ’ s a c t  c - n  t r - l , a - i N c - t i  a n n - I  a ’ u n m : } t , t e ’ n : i c - i  u p m m r a  t - i  is  r r u p _

i -U :  a a - c a - ’; n i u : m , , , , )  n c u -  ‘ ‘ n — s n ’’ . “ c  c’ ,n u u f l m t t  i m i n : t -  , a t t ’ r d  c a n ’ :’ 0 a O ’ ’ n n u c ’ I s

‘ l u c r e ’ ’  u u n ’  : i t i t i , - h  a ’ f  c’, , e t a ’ r  t f l , a ” - m t - e n n m c n u t  , c L a ’ m :  m e ’s ( F - ’
~ dc n ’ ,m ~~, ~~t a t c- ,

O t a c I  I - a c  - U  : i t u l i t i m ’s , e l m  , m o N a - ’ p c ’ r a t i : m u n c I  e t a , ’ , 1 u s 1 e , a n~~~ ‘i u t b - , , ’n ~~ , a t t c ’ ’ ’ ri t

Na , t m  I i : n  l u a c I ’ m ’  o ‘ : ‘  - I i  s’, 5a  n a , l i n e - i - a’ m o i st u ,~~ a t O e  : t a ’, a i n , ’ a - , l  i l , a t u e ~
o m u : k  m u  a t  a t n n ) n , - : t - a ’  a e a n n  I t i t ’ \  ( r u t - - e r  ‘ t u s k .  a u ’ i’ a ’gua n ., a i ) \ t - t u a  :‘ c I i ’, t n —

: m : e - ’ a ’ u m r a e l a ) - n m c u m l  u a ~~a l - I -  e n  n- c - i c c a n t  ! - n ; e ,  i r e  a m n n u t m n  ‘ n f l ’ , ’ p - a 1. . m t ’ ’d , j

r a p u d i m , 
~~~~ T ) a n , n , i1 t c ’~~~~— \  I : -  n ’ - u a t r e , ’ , m s I s  c n t - !  n c r  a t om a, ~~ a I , - ’ h u l a ’s  a m ’ --

n m m a a l a -  c c ’ :  t I m e  c O  S i n -  ‘ 1 - 1 m , ’ - ’ ’ r , n m i ’ , ’ , ’ c l  J e a  i~~ ion s I n :  a- at - e a r l s , r u l l
a ’  ,t -  n— a a t  a ’ ‘ - i - ’  t u e n , , t l e ’ - m ;  m c o t u l a ! a ’ ’ , a c, ; }r i e ‘ : 1  m u  I n t - a  I m _ a m m a t- t H e  ( ‘ - t ,  t a r
r a e  at r ‘ ‘ I a c t  u a 1’ ’ ’ - b a l m :  c ,n p c  - i ’ - ‘ t i c  - a ,  - a i , a - - u us a t ’ :  s a’, u r e c a  I ‘a - I n c a

c - f  m m c m  c u r - - ,

— - - - ‘  —



D. U R B A N I Z A T I O N

The C o n n e c t i c u t  R i v e r Bas in  as a w in o l e  h a s  e x p e r i e n c e d  a hi g h
leve l  of u r b r t n u i , n , t t i o n  cc her a c o m p a r e d  w i t h  tin e r e m,  innde r of the nation ,

b u m  1 9o3  m o r e  t I t a n  70% of the to ta l  p o p u l a t i o n  l i v e d  on l e s s  tha t - i  ~~~
a - i t  the ’ l and  a i - e r a . This is d e f i n e d  by all p l a c e s  i n c o r p o r a t e d  or u n —
i n c o r p o r a t e d  of 1 , 000 or  m o r e  i n h a b i t a n t s . U i  1980 t h i s  s t u i d y anti-
c i p a t e ’s tha t  more’ t h a n  7t-°o of the total basin land area will bc- urban—

ized ;  by the y e a r  i000 , t-1 1/ ~itt mma ; ar-id b y th em ‘ y ear  ,LO ~~ U , Li l/ , , i% ,

Of the b a s i n  u r b a n  p o p u l a t i o n  inn l d b O , t in t m aj o r i ty  r e - s i d e d  in
the M a s s a t - h a u s c ’t t s  and C o n n e c t i cu t  p o r t i o n s . Pc r c e ; i n t a g e s  range ’
f r o m  abou t  15% i mn u p p e r  V e r m o n t  to  a l m o s t  8Ci~~ inn M a s s a c h : m s e t t u s
and C o n n e c t i c u t . It i s  e x p e c t e d  t h a t  m o s t  of t i c  t r u t m u r e  p o p - J u l i o ;

g r ow th c t - i l l  be a b s o r b e d  by the- ’ , t ’ b m ~i n i z a t i o m n  ain d i n a c i r : s t r i , a l n / , , a t i o m n
of the H a r t f o r d — S p r i n g f i e l d  a r e - n c t -h i t -h  i’n n a k e s  aip t h e -  l o w e r  pa r t  n t - n ,
of the b a s i n . The ou t w a r d  p r e s s u r e  of tin e t u r b a n ;  c - r o t - c l i n g  p o p ’ : I - a t u a m m
c t - i l l  be f e l t  p r i m a r i ly in the  su ,t bu rha n  f r m ’ ,~~e a r c - as  ‘, I n a n e  l,and misc ’

is c e r t a i n  to b e c o n n e  r’nor co m u t e - m u s i c  e , Q ro c c-t l’ u ‘a t - i l l  a l s o  c o n n t u n : i i a ’  to
occ u r in the  f lood p lain and a r e a s  a d j a c e n t  to t b r a ,’m b e t - a n i s e  of t I n e -

a v a i l a b i l i t y  of s u i t a b l e  land for development and also heca use f
the easy  de’, a~; l a m p r n e n t  due to the a l r e a dy e’XiS t i n : g  s o c i a l  i ; m c i l i t i a ’  us
such as s c l n m m , t l s , h o s p i ta ls , r r e a u i n i c i pal  s e r v i c e s , and  }ni g }n c c avs  r a n d
o the r  a c c e s s i b l e ’ n -code s of t r a n s p o r t a t i o n .

K - t i
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A.  ( ;r - :~~ F R A L

T h e  ~~~~~~~~~~~ - n  f l u  S S e - c O I l - , a n i s  I D  h r  ,-, C ’i i t I u u a S c  t i e - a  ( I s  a n a l  t r a c t ,

le ’fl ’i S w h i c h  l t c r t a l n  t o  ct- a t e - n  r e - s o U r a  c ’S u n - i l  r t -  l a t e O  i , a n , : ’ ,~ j’l :ur, n t ~c

~~ -, ,n n e c  t i t - u , m t  R u t - - a r  U - n n t u n ,  i a ’  s t u d y r e - c  u n a z ’- s  t h a t  S m i l e , - t i m e  U r n ’

a , f  t h e ’ e’ a r i j c s t  S e 1 t l e n u t ~~- i i 1  :1 i a O m ,n, b e e n  u ’ e c c - s s a r \  I t - a  (i a \’ e i ’ ’ t m  t he- n a t a l

r u m !  r e s i a t u r a  a’S of t i m e ’  b a s n n  h a u l  m a t  a1w~~y S  w , c s  a t C - t i m e  an  u I  w i s e s t
m a n n e r , i t  i s  r c c a , c r n u : ’a -d t h , u t  ( l a ’t -’ e f a } l ) n i r e - ( n t  i n -  m m , a t u r a [  , a n n e l  d e ’ n , i r - , i n i a :

h u j ’ t h a t  I t  ,s h t , m m l o  be - e~~ i g n : c ’ e t  ‘ a i t t a m n  , s rn  c a r d ,  n y  ;~~~~~~e- i’~ iaJ  ) a ’~~f l m u t  u s a - -

i~ u a u a , n  m a f  I - - d r a y ’ s I n c - -u , ,  ,is ’ ’-~~-l  1 u S  t h e ’ p r o j c  a i c - a :  n m - - a - a n u s  c a l  m am r i u - J m r o ’ ,\

w i n h a , a a t  c r - f l u n g  I t r t a b i e - n u : u s  , , ‘\n ~m~~se s s n u e r m I b - s  l , - , ’ c f l  a t on e  a a f  t i n .

: n - - ’h l e ’ nn s  a a f  t a  ( i v  j i m a  t a n n i m a r m o c t -  i n  m i n e  C - u m n , n c a  l i t -  n u t  Ru ’,’e n’ hal -’,in ,it :U

b r m a ’ f l y t h e c -  t e  r e  a s  I -  i lo ’sa s:

U r o b i  - n a n - s

- l - l t - - a v ~ T m a r t l j ’ i m n  e ’ x i s a i f l~~ an  s n ~~ n i : a c ’ m i n ’ i ’ ’n g P n~ - - I  t i r e

i ) , c ) , n n  ~~ n t - i t - u S

- (“ a a n l t l f l m i j t ’a t -  ~m f l ( I  e,’n l a r a o l n u L fl ea ! d a m : a L e ’  1 a m ’ , i t - i a  m a

C a ’  v , m r i - , t ) a ) f l  10 r d U l a t i a - m n  m l  t h e  u ’ L ’ ,’ a ’r  us : 1 - t a t - ’

I ” - m r m ’ u e r s ’a a a  f i s h  p u s s m g e ’  df ld  n d c ’ u c d t i c m r u

- G n m ac-’ i r n c- d t -  m i , and I a a r  i n c ,’ r e ’aSed at- , m t e  n s a i l - p !’, 1) - En t r  ‘ m m ,

w i t h i n ,  - a l i t a i l h c a u t  t i m -  b a s i n

- Oc e’ r —c r a a a e c l i n g  t h ~ t ) , , Sj f l t S , n u b l t c  t m n c .t t m i c ’ 5 t ’  n ’ ’ a  r e —
, e t m c a n , m l  I ’~a c i 1 m t i e ’s

- I n . r a : ’ -qu ~e t e  a i n i t a ’ r f l  I r t e c r o m m ,  ta n  I n - u s a - r y e -  e ’’, m s i n ’ , g  m u , a n a i r a l
,a ra  - s  c t - h u t - h  n n n u g h l  o l h - - r w t s e -  l e e -  , nu~~a i a  m l ,  a t  a c m  c I a - s  r y e -n

I , ’ , t  k c f  a a a e a , r d i n ’ a , m t , ’ c !  p t an  t m  t- a m l u s e r ’, c , d a ’~ ’H a p.  -and  nt -a n’ ,

- m t - c  m l , - e ’ t t f l t m , -( ’ ! i (  u u l ’ ,us a e , a ’ ’ r  ana l  r e - l a n e - u c r u d i n  i n n  ar d- - r i c ’
n i t  - a n i n  u ’  r -

J a m  d , - n ’ - r r i i u n e -  N a ’ ’ n a - c - C  l e e r , A ( I t i i l i ’  n - n m  m n - c ’ , I - ; t n a I i ’ ,s ” - t  I ,  a n ’  a g .

r ’fl ’ f l t  a c t  ~t - , ’ 1’  r r e - s o u r a  a ’s  i n ’  t h ~ h , a s m n u , l b a e -  us t n u ’ : y  t a u t r ’u , s a :  i ’ s - - i f  ‘ a t

a d t - n a - r r n i n , e t i - - n u  - 1  t i - ,  a t -  ~a t i , d a i a ’ S i l l i l y t a r  c - t a  I n  ‘a - a l a - n ’  n - _ ,  .1’ , i ’ - ’

s t - ic ’ in a _  m n - , i u r u a c  a p e 1  - m m d  a n d a t s l  t ’ i , a t  ct- t I e r  s u I a t . c ! v  a n -  L a m ar - ~~~‘t- a a’ a a a a , l

a n t - ,  h y d r a c e - I c -  t r n c  i n ’ n e - n , m m l e , n ,  , m n a ’ i  c a a m t c f e a e e r  n e - c  r e - - I l  n a S ‘c a ’ u a,n h a  a ’

I n c .  t u n , h a r i m,m n , c t - i m n a m n  m g  ‘ m n u ’ a n u ,g ,  - e r - i d e e - s t h e t u -  c - m n - - \ l u  - n j ,  rn c i ”

r ’ ’ r . t l ~ - ~l a c  I - ~~ 
,-~~ n n  , t T ~ ( t 1 1 c r ,  ( t , ’ n ) c , i f l e i  t a e r e ’ ,,c e a i’ u-~ a ’~~~n ’ - 0 e v ’:-
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a s c e r t a i n e d  b y , a r :a l - ,’z inc pr e s e n t  o r u d  p r ot e c t e d  population and

use  t r e n d s . The d i f f e r e n c e  b e t w e e n  d e m a n d  and supp ly was then

iden t i f i ed  as the need. Both qu antity and qual ity  of r e so u r c e  were

examined  to dete r m ine t h e i r  adequacy to meet  identi f ied  needs .
The study r e v e a l e d  that the re  is a need to:

- P r e s e rv e  g r e e n  space  and open space and s e c u r e
a a ;c e s s  to t h e m

- Abate ’ p o l lu t ion  and con t ro l  f u t u r e  p ol lu t ion

— P r e v e n t  t he r m a l  po l lu t ion  f r o m  d:- a m a g irr ~ the na tu ra l

e n v i ron r in e t n t

— R c ’duce  f l ood  i u a : a ,u r d s  a n d  l e s s e n - i  f lood d a m a g e s

— Supp l e m e n t  low- f low-s  to inipr oc  e s tr e a m  condi t ions

— l i n t -  r ea s e  rec r e ’a t i o n a l  a - 1 a p u : ’ t ’ a m u i t i e  s

— Provide better a ’ n~v i r u u  mo en t  fo r  f i sh  and w i l d l i f e

and r e s t - -re  the s e a — r u i n  f i s h e r y

— P r e s e r ve  in l and  and t idal  w c ’ t i n a n d s

— I n su r e  a d e q u a te  wate r su ipp ii e s

— I mp r ov e  m u l t i p le — u s e  r’n u a u t - a  g en i e  at  of land and  at- a t e  r

n a - s o u r c e s

— E x p a n d  p rom o  r an-a s  for i I a ; n ; t u t ’ ,’i n u g  and  m o l e u t a i t u u m u g

h i s t o n i t -  s i t e s

— Aa,n n i u t i i ’ c ’  a d d i t i on al p u b l i c  !, m m : , t

— I n u s n u r e -  t ine ’ u’a d a n q ’ i . a c y  t a t  t i n ’ - t u u t ; n r e  e l e ’ c t r i c  p u w a -r supp l’a’

— m i l a n ’, e ’  r e e ’ r e o , a l i c a n a l  l i c e  t t i i g

— M i n i m i ’ ,n c ’ a ’ r u s i a e n u  a n d  l r : S t a i - e ’  , a m l e - m a u a , c l c  d r 5 i i r u - i g c ’

— l ’ ne ’se ’ r c e n  t i e ’  b a s i m m C s s e ’ r a i c  l t e ’ ieat ’y

1 — 1 _ I ’

~~~ - —-~~ -~~ - ‘r~~~



‘I’

W i t h i n  th i s  se c t i o n  n e e d s  are ’  p m e s e ’n te :1 a r-u a b r c - ~~d b - u t  D r n e ’ i

s ense . ‘I h e ,’ j n d i c ’ i d u m , m l  n eed  f o r  each -,‘. at e  r re us : , n ,i rce  us’: t a r  e at -h
-,c a t t m  r r e s c ) L u r c  e pu rp o se  u t - r e  d eve loped  in s c a n ~~n e - -t- }n’- a t  i nu r e  - - ~ e t a i l  in

the p e r t - i n c - r a t  o a t  at - ’ u~ -n i ix  dealin g ~c i t l n  the- p a r t l a  m ’ , la r  r c n s o ,m r c e  a r  u s e .
Th e  i n ten t  h e r e -  u s  t o  a r e ’ sen t  a c u mp r e h e n s i - . c- or  o ’,’ a ’r c  1! p i., I re of
the un - -ct -Is at  I i . - - b a s i n S-u t h a t  I b O t ,  g o a l s  l m ~ r St ~ t r - a t r t - : c , e: h a n i a , e- n r c e m n t ,
C o n u s u r n n O t e a n : , u r n -  SC ;  r ’ . - - c t i o f l . and d e v e l o p m ent  of t h e  r c - - s oau r u  a- of the
b a s i m :  c an  h a ’  e,se , ‘ a i j ~~~~~, a -  ci j u t  an o r d e r l y  nm m a r m ru e - r .

B. m,~ A ’ l E R Q L . - \L l l” t

A — . a m i t i n i i L ’ l m c  a n t  a ’ t h i s  C o ’m ” l t r u s d i ; e r s P ’ e ’  nn-~ u i ~c,’ , t l n e ~ Li a - f i a n f i  m e -n t

of t I n :  l n , a t -n r i e a i - , , i a n l a : r c i  I - “ ‘ ‘  a t - h ttn e~ F e d e r -c i  c, a t a ~r (~ u :a i : t - , - ,-“f lj nl j t’n j s —
t r a u m a ’ , I J’~’ ,VQ :t- ) ,  i a r a m-e i i i ’ , - e’ r , t a m m m c :’ d p r e s c - u : t  c c a t a ’ r ~1 m ’ , , a l 1 r - , , - \a ‘ m u - , t a . ’
U a)n n e n au t ia , t i t- - i n c m ’ r  V’ a s r r u . I-” c u l l m i t i m n n  j a a a u t u ; . ’ u-: h t - ’,- e - c - - ; -  

~ u ’ r i c ’ c t e d
to n ti - - t - u t , , r c :  ‘ n ’ a n a n a  s - - t  i ’ ~~~l) a t u c i  i b m _NJ , , a n u - ~ t l u e n n r  a t - m a - c ce- u

c 1. u , c j m I , ’ b u s  h t - - a - t u t c - a l  a , t t , - a ,i ,

:\ b , a ~~ t-_ ‘, t - , c t e n  ~ m a V i ~, ’,’ i n - u ’ t’)~, m’ , a i m ’  ‘ 0 a a l n i C ’ \ e l a m i n t  “ - I  , l -  — l c ’ - a n e - r u l
ct- a t e ,’ r ru t - i l i t a  s t a t i c  r-J s i n - - s  , a l r ’ -  u d y l a - , ie - nu e - s t , , : t l n s b ’ m e c l  :a ’~ N , m o  t a l c ’ s

m l  \‘e ’ r n t -  : ; ; ‘ , \ - ‘ I t ’  u n I n s n , r r ~,’ , ~‘ i , a s s u c c I a m u s a - l t c  - ~n i c l  ( : e . n : e ,  t a c t - I ,

Tb n e - v  k : - m ’ ~ a , ‘ c ’  t, , t - a , ; ’ , j e - a i S  ~0 u ’ a l l  i u c t a , ’r s t : i t ’ -  s t r ~ ’ - a u n n us a n t  a c , - Ln - u t m l ,

ct -- - e t e a ’ s v, l l , l t  i a n  ,, , m n - 1 : m  \ t - i , i a I , , - f i t ’, s o n n ’ e  a n a c c , ’ L a t j c c n m u s , i i  - c  b e e - n ’

a m a p  n’ a ’  - ‘  m y  t i  - - F’ - - t a ’  r , a a c T -  -\ n u n ’ n t .  ~ 1 -a cv h i t a ’,,  s I - a e s t  re t -a n u n  ~
l a v a  t- l S a ,  h - - a n n  a 1tn ~~ st ,’ n a ~ ct m i ’a ( i  p l a m n s e x i st  t a )  c l , i s s u : v  , e i  r ’ n n  i l u m n a g

a 
l Ot  u’ - St a l e -  a l t - - n  u’t ,

- at- n e t ’  r q ~~~~~~ s t : a ; , ’L a r ’ : u s  1: L l , : m l e ’  u t - s e  a , le~~ . . ,a U . c n  ‘- I c r  e n ’ c h
e a te n 0 -n ’ , c r i t’ - n n ~ , j ar  n n e ’ - m a i u r h l n t -  t ,h t -  m t -au ’’, - a, -~ fl ct- a t e - n , , i r a d a ’n
n t - u p ) a ’ m n n e ’ n , ~~m l n  eu ~ s t - I r a  I i  f u , ; ’ t h e ’  a ‘ t : u s t m ’  e l t o n , a a f  1 : ’ a ’m t m , n ’ ’ ; I  l - a ,

I n ’  c O - n a - n a l , ~~t , a n c rb  m t t - l S  n- c- q u a n’e- f l i t  c c a s t e ’S n’ - ’ c c ’ i \ ’ e s c c , m , t , a u v  t :’ c- , m t —

n u n - n u t  t - t -~~m i , ‘i S u m l i a ’ , t u e - a ’ , ‘ a t ’ t Int ’ i m u - 1 u , s t n i , a i  ‘at- S i-C m ’ e a 1 ’ t -  a 1 ~~ a ’ bt-’ l u ra ’  ‘ i iS~~
cha n ge’  t a  , C r e ’  - - a t - u n  ‘a’ , t t c  r . C’ u a n r e ’ n  t u r n p ’a - ’ ’ n ’  n i t  c I i - ~~ u me , a ’ c l a i l c ’ a s
c e a n ~ n p le - m n o i i  ‘it  m c ’  e ’ ,,s no: t t ’ c , c t m m ’ a ’ ’ : t f a c i l i t i e s  ay  • c  , - u  a ,~~~~1

Tb n ’ r - u s  - - - - (I t , t m r e - v u c t t ’  t I ’ a ’ , a t i l ’ me - m a t  I , a c i l i ’ n c ’ s  C ,~ - - a : ’ d l a  u n ’ a - _

s e - n u t  -, - i c e - , en ,  1 ’  n us ’ - - lo a t i i n , m o u s . J , a t m b e -  ~ ~~~~~~~ - t  ~m ,  , , a i-

e , m S l n  ,S r - ’ a u ’ , s - - a  ‘ — b  i S i m u  a r  a . l i n e -  c ! l s t r i r ) ’ : t a a - m  e ’ m a , a t ’ u s f  n - a  - 1

t --, , a s t a  , e a , a ; l s  a ,~ . n n’ t t . ~ , r — , t - - n  cm c - b ,  s ’ ’  — ‘ , t s l n n  , a n ’ e a n~~ ~- , c’ - ‘ - l a b e l ”
1g , [ m a t  I a I n ’  ~t c i t i t t  I i ;  u m n i c i l n a a  , i n m d  i n : ! i - - i n n  a ’  ‘‘ , m - t a ’s ‘a . c s

s h e a ’,c’ m u v n - , , i F  — i n n - n -  , a  u’ a ’ - a  0 r , e i e l t -

— ‘7 
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DISTRfl 3W ’ION OF Ii~DU~TRL ?’~L ~‘Z?~Sflhi LLW) -

BY Il~ -~~, L’2JtY

Percent of Industrial t::~~te Lcond by Type
Basin — -

S vtbdivis ion Paper Chemionis Textile 
- 

Leather Other

~~R B I  99.0 — 0 .5  0 .5  —

cPB II 100.0 — — — —
ci~ iii 31.2 — 36.2 32.4 0 .2

~ RI3 IV 66.6 — 33.4 — —
CR3 V 53. 4 13.6 14. 8 — 18.2~’

c~B VI 47.0 — 1.8 — 51. 22

Bzm,sth 76.8 3.6 7 .4 2.5 7.7

1. Inchi.Ies 17.6 percent in f xxl proc’assina irudustry .

2. Includes 23.0 r’ercent in i,c ’ tn -al anu~ ii :ac’l’ mi , :’cc ri, ’ industry and
27 .2 percent in focd proc-lussing ir,:lut-n t r ’ .

K- 7 1
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T h e -  e ’ a , t u n m i , a t e ’ i  c u p a t  al co s t  - n r a -  u - i ; ; , , , ,  s e -a  L e n ,  t e n ’ , ct- a j a r ~. a c l i n J —

t ;~~ , , c c . , l r u l t , i c ’ , i n t n e ’s  ~~i z e - d  t u  u u : c - e - t  f i a t- 1 t - c t~ 0 p~ 
a i e - a , i e m d  c c , a 5 t e -  1 ,  c a b

is  e~~ t i m n n , m t a - d  a t  $ 1 7 1  t r i i l l i , t u ,  wu ti _ i 1  n a t u l i i o n n  e - , : a ” n r a , t e c l  t a r  N a .’ p r a c —
j e t - t e d  _ i 1 ) _ i U  l e t -  is, Ti,;s doa ’’~ m i n t  a ! n g i ’ -, ’J e :  -j ta c r u m t n t - , n ,  , , a ; , e ,~ t~t - e , u , t e r u , , e m , e , e
c O o s t us n e a r t i m o n - i c e - x i - i c’ u ’m f ij t ’ i r c s : , e n ’e ’ e s s a r’ e’ a u r  t n  ~~a,, a; ,~~ t r , ; a  t u u ,- r ;  ~~~‘. i u , t ’ ,’r—

Ca m p t a r s , s t a t - m n  s e c t - c - n  se ’ D , a r , e t l o n ; , p ’ n n m n - p i a a m o  s t u i n ’ ;o r ’ s , ~a ci c u i l a ’ c ’ t n o u ,

s y s te ’ n m s . A i~~re ’ , a k ’ ,Lo ’,’ . n , of t i m a  l t ~~~Q u t m a a l  _ i i n _ i C  fn . , r a ; S ’ a ’ ,’ o ’ , , a t a,’ l 5

s h o c c u ,  l a m  t I n e  f c a l l o c ’ . i n . g t ,~ n , 1 a ’ . l u ,  p : 1c1 ;c  e t r a m  a t ’ - a - - , ’ J~e n ) 1 i ’n ’c; 5 C a m , —
str ia a ’te ,t m a , . f t ) r~ 1t - b t ~ c c i i ]  h e  a f ,  s m o , u a~d t a r  : a t - e , t - r a ’ , r n a n - m ! , a t c  ~ 5 to  _ i 0 0 0

p r m i a ’ a m o t m.’ I ‘- c a s t ’  la - i , ’ni s t a - i  a lI t -a ’, ~
‘ i~~i ,a i C  tea ,i ’,t ‘, ‘ i t ’  - - c e- U t -  i a  I n f o  a t

the p l o t .  TI’ 1 n m ,  u , ;  - a n u s  t1 , - t  E c - t a l  m o - c t - n a l  t ’ ’ -n mj c , n ; - - l : t ’  n e - s  f - - ;  ~u r s n  m , 1 m er. ’—

I t - u n ;  sn ’cot na , i , m c c  u’ c ’~ ’t l ’ a m a , ’ n ’ , t, p lan ’ l s  ‘-‘ a ’  u l d ’ ) u i m c i i i m a t  I - ’  b e - a l t  $,~ 4 () I’d .

“r A B L E  i n

I L M A ” i  ED (TOi — I ’ OF P RU ’ ,’ i N i N~~~
, ;iL ON D A R Y  T R E , \ T I - A F I i n  ~

CONI ’ah . in,, ’l’ I CU ’F  RI ’,’ER !‘~~~~tN

a, ~~ , I t-~~ Ia r s

S TA l E  1 a -aU

I ’ac ’aa ~ bcn ’a -np s l a r e -  3U , ~7 ,~~, ~)c Li )  ~
-a - t , a ’  3 . U U ( )

\ ‘ e- r u I n  - a n t  ,i0 , 0~ .i r , ( 0 0  4 -  t - m~~ I- , i f l f l

M , c s m - ’ , ; t ’ i n ’ u s m - t t , s 7_ i , 031 , 000 a l -a , u a 7 l

(~ a j n n ;  e , a -
t i a ’ u , t  - l I - I  h O C -  ( J U t )  - a 1 , , , i na c l , a ( a l a

TO LAL ~~. i 7 1 , _i i c n  0 0 ( (  -N m ) , 7 t - -’~ - , I ‘l b

- 1’ - n” t in - - m m ’  n’ - ‘ : a  S in  ha r -  - us n - a u ;  n e ’  -a a ’ - - m e ’  :-  ‘p - I ‘ c i  n - a i i n :  dan s —

‘ c i a , a - x p , m m n s i a e n , - a l  t e ’ n n a e ’ n i t  a - f  a ’ I I  , t n o f l  a c t  ‘ ‘ , - l ; ’ ’ m i  - - i t s  e f t c ’ e i n -

m a ; m , t  n - t - e’ i t - c ’  a c - m , t i r - m c m , m o  c t - , , ’ , : a t l c , , m n a . ) ‘ m u u l c ’ r  t i m -  ~~~‘ -  p r a - s u s u r a  s , c i , , ’ —

n a t - I f t - c h . u t u ’  I I ,  a ’ m m l  t o  ~~~‘ c u , l . a r  m m  a n n a )  - - n - I n ’ ’ - a s  -
- 

- c a — u t  u s - a , —

C a ’ c i a  r -~- t r ’ - - a I ‘ a l e - n a t  I - ’ Va ’ Is - - ~ t - m c ’ a urn s i t ,

~f b ’ , b a S i n ’  ,~ t ’ u d m ,’ t a s ’’ u s l u u m ’a - t t ’  - t l , , m t  i i ;  I ‘ n _ a - , -‘ nn ; m n ’m , ’ , a n’ a t
- r t t , - , e m a  u’ e’ ,aa l u - - s  a c u i b  n e - f l i t a i i . ’ i - m a - a ‘ a t  t i : e ,- m - - , - n ’  no - n d  i - a

t b a r e - . a t ’ ’ ;  - ( t a t - u t !  a n ’ - ’ !  c e l i a - n :  a ct - - l a t e r  q u u m l i t ’ , .  t : .  n-a a ” - m m ’ - mi tm ’ si~~ a n
i ’  “1”~ , i a -  I j  a n , ’, ; - - p e a ’ s  n u tm m n ’  u - a m , -t - ’ 1 i c  I , ,  a t -  a’ l - , l u : ’  , c cc ’h  a m , )  - r I -

c a  a Inc ’ - ’! : ’ I -  ,_ n , m l  , ‘ r ’  ~~~- r a t - a r - ’  t - c a n n d C n a  aS ,  i ’ . , - ‘, I m e e , t ’  i 0 - , —

In ci i t  ‘at- - C a - - ‘ a I - p n - ‘ - 1 - ~’ n - u n  s , a ’ a’ - ’ :’ , :a fl n’ me - m c  ‘ - - - ‘ n , t - r

a c , I l ’~ ’ f - e S - a l e a 1 ; e ’ me i n  j b  i t i c , m I  , a r e - , e m e  , a a c c, : , 1 1 ’  t-t- : -  ce-
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a t t a i n e d  1.a y  hio, l ‘ -n’ -I - ’ drc’ c’ s t - - :  t r e . a t m n m e ’ ’ n t , l u ’ , f ] o t -c  , t : a ~~ ma ’ a ’, , u t n ’ - n : , ‘a

combina t ion  a t  ‘I -- be t a o ‘;ne ~ h , ’d s , or tr a y c a t l : e  r rr l ean :s ,

The t a d S l ( ,  s t ; a ’tv r e co g m ; u a -~e ’ s  th e n a: a ;a I fo n’ una ,n u- -’ a s - d  rnae-a ’mu r e’s

of p o l l u t i c a n  : u i m ; u t a ’ r ’ n e r i t c t - - I - i - :  }‘. \a , ’j I l  ei’m ’aer O a- im ; fn u t re ven a l’ s a m i d ,  t h a n

( o t t -r e  exp ’ n d i t : u r a ’s ‘-‘~a, 1l I a  n t -n an - s sar y .  ‘I t n e s a -  m a y  b e - do ’- — It-- In-

c r e a s e d  lev e l s  of t r e a t m ’u t e r n l , fl a t - c , aa i ~~n a a a r , t a t i  n , r n m a d u f n c a t i u r ;  of
industrial pla u I  p ra ;casm— a s , u-Ir m c t - - tl n em r e,e ’. t r a ,m 1~’ - ~r c , ,, n ”m n b i n ’:, ’a ,- a ,’ n  s

of t h e s e .

A d t - c~ t - t - t u  ‘,-,‘re t ’ ’r  a J u a l i l y  de 1 - e n d s  - ‘ C O l a  t h e ’  - .u~~t- 1 - m r ‘, - I n i c i m  t u e

v.’ate r u s  i n t m ’ r ; i m ’ c’t . }“ m n s- n a t ’  ‘ n e ’s n -am a n ,  - a s  \ I ~ - r  SUpp l ’c ’ , ‘ r e - t d s
a r e  st r in g e n t  a n d  ~ l ) e _~~~ r’ , - it z ru- a’ nut at -am! a ;u a ’u ’, r ’ol n i c e - t n t -  a’da ’d , —c t

the o t h e r  ext n- u n ” ’a e  , us~~ s s u c h  as~ ,
-,~e’ ,~’~ 1~~Iion fl’a d e ,’ a - a -  o a u i r , .’ ,t - ’ 5 5 c r

q i a a 1 i t -~- bait a r en , ho -in c,’ a ’ar. ’r , a f f e n c t a - c i  by -o,Ci-, I t , , , -, , n s- ut s - i a - b r ; - -, , ;iq ’u : m t —

icr a c n c ,pan , l sms , a u l - a r ; t v , a n d  &a -d r n a ’ , ;t l a t a d . Th e r m  t m - r e , t I n ’ ’ p l - a - u

m’~ s1 a ,m n si(i,;r t h e  ‘nu n —  se of i t s  p a r t ; t -  ‘ J a r  ‘,‘., ta’ r b ’ua a~~t’,’ rc n t - uin e~
m ; u e n t s .

T }n a ’  v a r u e m i  ch.i r O a . t e ”  - t f  t I ’- u~ t ’j aJ v a r e a , t I r e -  F , a ~~~ - ! ‘ ‘ ‘ - ‘ - , -.a mn d ~ i f  a
aie :ns e l ’ , ’ pa p m u l ’ a t e -d  r e ’~~i e t m , ,  ‘mo d t I . e  he,~ at - ’ p u u a . a t l a a n .  l ’- ,,,tcn- , s 5 - , - a  n a t e - d

l td -i r i a a n ; ,a mn cl i n ,dui ~ t r ia l da’ a a ’ i a - p n nn c’n nt s janet) t ’ , a wide r,’a n u~~a:’ of a~at e r
q u a l i t ’.: r n c ’ m ’ t t ~~. T h e s e -  i n u n c ,  ta ’ t I ’ ’.; u ’ a en! t a n  (“ n o t -  a r t  ~ o a a ( ;  u ’ eo :‘eata at ;~
a v a t a n r s  f u r  an d  fr on ’ n tjna ’ ra’ c , r- ’ ,e t: ’r , t i m e  nt -n c r) t : r  p r a r u ’ u m u e  t- h c - a l t i n l , ; I

,~~ad  , a e ~~ th e ’ t i c  , t m ’ l m , , m t . t -  S C t t t a~~, t i e ’ inan e J ta , :na ,’et ~n nm p ain n ciin ~~ at- l e n sup-

p ly de-rn a r-,d ra n 0 t i a a ’ t n a o;d to ade’qa1atei y - r , ’ , i t  a l a !  :ii sposi- ’ lau ’ t-’e c j i l a m ,

t i t l e - s  a t at- t~~ t c , ’ . ‘ J ’ t r e - n - r e “ l i v e -  n -a c d e m n - ,’ m n ; t - l s  i m po s a ’ ,c - m e  r i a a - a a’- c l m a l l e r , a , ~a ’
to ti;’ sound :m , a a l a b e m n c n m , t  -‘ an d  aim - m e c l  t -t - , ’ t - , ’r .

‘ [ I r a ’  hy dr i - a g ia a l  e n u n , - n I l t i - ’ n u u s  at-’hi,’t a c r c - r a t , - lot-c l i t  Ct- c , c n u - i u t n . a n , s

d e l e r a - n i e c u s l y  -‘ a l l - c t  f l u  ‘‘ ‘,‘ , at c ’ n ’ q - i u m t - , a m ~,’

— Ra ’ a1 ’- ; e mn :~ th~ c - -ic r t ,io na a j u , a , ’ n t ’ , - t  I I ,  a - - a l t - ’ ’ - a ’ a L a ’

to a ra ’ c l ’ u a - t i u , ,  H a  I, , r I , a u l a ’ r n c - e - c i t  t I -  a u a ’ _ c t - , I t , - n ’  a .

cc .

— In: ’ c - t u s a m m a , t l ’ a :  t - , c n a , ’ ’ m - , I r m t u  or  - u ’ t r - , l ,~~~a o! a [ ) a . t , t i ’ i ~~ .

a n’ m l  - n-- - a t ’ )  Ic I a n t , ’ ,  at- I - i t -  m c : ’ ’ m - a m u 1 j n , ’ , t I a a a - n cia a,! u a

mt c ’~~r , a c l a i m u :u , sna c Ii u m t- ra . a 5 e u - ,  c a l  a ‘,,r i ’  e - u a t r  a t i c a c m n ,  n , i ’ n m , —

, m n i ~ - t - - n  c a - n . t n ’ a ! ’ ’  l l m a  - I t - t n  c n ’ l ~~ ~a m n n m ,  - c n - n ’,’ a,’ e - ;  a ’ - ‘ a ’ a u n - ~~’’s
c c l  t i ’ -  a - n c  e n ’ .

— iie, ’ a u o ’ u c u s a n ’ m g  t , n a’ ‘,‘ e l c ’ c  i t , ’ - a n  a m a ?‘ ‘; i s ~~n 1c  fi n ’  I u : a m e  C , ra ’ a

ac i u j e I , a p a I l  1 , : , f  i ’ e ’ r m : i i n , s  in n t I ’  5 , 1 1 ; : ,  r a e  1 - f  I I , ,

ri’ - r , I~:o ’ t n r i - a n’ - l , a t i c a n ; , u ni a - a t ’  ‘ ‘a , a m I m e  a - I n - cl _ e n ,

‘ a X ’ ,’ a ’ a ’ n ,  a l c ’ n n n , a i a ( i n a  c a t  - a  c t - a n - I c  c-, n t m , i m n n - t m ’  a r t  :‘  - ‘

I I —  a’ m 
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— Dec r e ’ a s i n u ~~ the ’ a t - ’ I a a e n i t y  ‘,‘h t c h  re ’s , I t n, in  a cire ,ctm ’r

a n ’n em a ~ n - t  ~a t  s u s p e n d e d  n n at t e ’ r b e ing  a l l owed  to se t t l e

oa i  t i r e ’ ! c o t t a , m y f l , Such d e po s i t s  m a y  b e ’ r e s ;n s p e ’n d e d

t a c  i n u t r o d u c e  a co na ’ e - r ;t r a t e d  s i m u L  - a l  p o i l r : t u a n t s  to

cl u t - c n : n - , t n e ’, c t f l  , c r e a s  or ai~cy crc -a te - lot - ,it at - at e - n q u ili~~’

p r m a b le rn s f r o m  f l o a t i n g  s l i t - l o a n  m r  t i ’’ c r ation uf a

bottom t-lec-old of e - in ’nv ge r .

— E la ’  a - a t i n i g ct- - c a te r te m a  [i n n r a t  un - - ’ . In r~ re- u i se’ s in t e mp e r —

at  - n- a - aiu ,i r in m~ low float-- pe- r i a ,aci s c-it- ~ ‘o r b e n t - , t a u s e  of t t ; ”

r e d - m t - e n d  c 1 a n : a n ; t i t \ ’  of a e a t a ’ r , a a l a ’a , r c , t s a  in s r , r I , c ’  a- a r c - a

t I ’, - ’ ra / t a  dc- a r e ’ a sin ~~ n a t n u  - sp l a e r i c  eoadi n;o , ,,ud u- a -a! ’, a a ’ a d

‘, e’l t a a , j tj e ’ s t - t - h i a  I; in -,c ca - n use’ tnt - ’ tin ne “!‘u r nu ,a ,t ‘,c~~iaJ m t-’,, a r m a —

m m , !  c a n  o c c u r .  S ; u a , n I ;  I - : n a - p t - n r~ a t ’ , u n a c n u s e n s  i n n t - r a -~ a s e -  f l u’

r a t e -  a c f  b io l u~~i a r a l  t c - t  i v u t y  n i u c r a ’ ) ’ , a , t - , m , c e ’n ; l  r a I n ; ,: t i ’ e -  dam —

n i m , a n n d s  on t h e ’ u n ’ny a,!e ci n -  Sa ,o n n r C c ’ .

J i m , i a i d i t i c m : t a ,  l i n e ’ s e , a s a m r u , i l a ’: m ? ’ l a l i t - - a S  c t - h u t - l a  a x l s t , - i ~a m , v  -t a d

tm ~ c n u n l y  f l u e - t n ,  m t i c a f l S  in  dot - ’ ’  a l a n - e n  I ) , ’ -  t ! , ’, j m:  st  nu , n an d a a ,n -m ,en acm ’

t m - i l a a u l , m r i e s  o c t - n a n  d a m e -  t a  t h a ’  u p e - r a t m a ’ m ’ - i f  a n ’n a m a y  i n ’ , .  ‘- ‘ r u - i l  t a d  } , c ’d r a —

i- I t t - t r i m  i n n i p  a m a m n d n n -  m a , ’ a a t s .

The’ fit -ma c i n  tim e ’ Ct- nun - a t tic ‘ I  Rive’a - I n’, r eu’ m, a n i u a t a  d : a t  1~~ r r ;tj o r  a i m —

poundme’nata - ’ aan t - tIne’ nn -oc inn s t a - n ’ a : , a n d  b y darn s ai m , t ’i m a n , c,’ of t t u a ’  t n i b - : t , a  r n - - s . -

Except fair j nn :~~a ’’ u ’ n u m 1 n m m e ; n~tn,’ n u t - ’ r a n  t I n e ’ n t - a l t - ’  - m t a - r s  -C ’ t l - t- - C man ,n , a a,dc t - au t

R i c e r , a’ h u h  p r t a v i d a ’  se ’ , a s a a n n , a I  n - u t - - n ’  m c ’ ’ of ‘,‘ , a t em ’ , ti - , ’ j n n n p c a t n n ) m a ’ a ’ n . t s

a r n ’ ap e -  r , a r e - a , l  to  p x ’ c ’~ a d - ’;

( 1 )  p t - a k  p a t o e ’r  m , ! c ’ n n e n ’ , a t i a a r ,  t-~~a p 1 C i u ’  or ,

( t )  u n m d u u s t r u - a I  ct- m a t e r  s : : ;- i 1.m Iv , a m ’ , d p t - v - a r c e - m a  n , i t u

T he ’ t r i h c m l , t r ’ ~’ ‘at a- s t n i e ’ l d , C l . i t -~~cp t ’ t ’ , I ) c ’er ~~i a ’ 1 m l , P a r t - n u n - c t - ; , n a t a l

a c t l u c ’ r  r i ve r s  c r - ’  s i n - n u n  P a r t y  r a ’g m u l m a t a - ’ n .

The ’ p r ’ s a ’ n . t  q u a l i t y  c a t  S ic , ! ; u I ’ aa ,n a n ’ , )  p c a n ’ t : a a n  us c c !  I )  - C a m ’ n n a ’ t - i u a  .1

B a s in  p r c ’ t n l a m t e ’s on  imp  a i r s  I l - a ’  ii~~e- - ‘ t  d i ,  t , , t sm n ; ’ s c a t e r s  f a - r  n i - a m a ’,

I t ’~~j t j t ’n , a t ’ ’ p o r p a - ~~e ’s i n n ,  I ‘l i t - u  r a ’ t - r e - , , l l a t n u , i i s h  m a t )  ‘, t - j l a l ) j f a -  i n , a b n t , a t ,

p i m i l i t -  t - a , a t a ’ r  S u ) a p l y , a n n ’! m a e ’ n - a t l u - ’ t j t -  e - a , ) a ’~~~n i  a o l . (‘I r a  I t , - ’ n n , a u r u  u - l e t - ’

Co n un ne’a ’ t i a  ‘ i t  Ri’,- a ’r , f i t ’  a’,, a t e- r Ci m i , a l i t ’ ~
’ i a a ’ l a a \ c , t I e ’ I ’ p~~

’ a ’  r ,‘ \n n , n n n a a r u a e - , - - u a a

R i v e r  a n a l  , a c , c  i n n  in  d m a ’  c, ’ i c ’ i a ’ c u t y  at  t n - p r i c e-- h a l  , Ic )  ‘ n ~~’, , a t - d o s e t l s  i n’- a ; - ’ —

~~r , a d a ’ a l  b a r  a t - c a n m n I a u i a , ’ a i  c l i s t - c n , a e- a t  7 1) u ’ n l c ’ ~~ . %~~a t e - r  q a i c ) ) t \ ’  a - ! ,  p a n’ —

t Ions c c l  s a n m n e ’  t r i b a l ’ r a e - u s , I i  ~ , ‘t - s i n n i e ’ I , m t , NI a c t - c a I n e - a , ‘~- a u 1 , ! - ) r , l~,l .u k ,
M i l l e r s , ( i i m l t - a a l , a ’ c ’ , I ) a - e r f a e - l - t , Hca a ’ k t n m n a r n n , a ; a ! i’ - t a’ n - n m ,  ~~t -  a R i c e - i ’ s

m i d  - i l  r sm al l e r st r e ’ , ann o— us n , i n m m f l , a n ’ - , ’ a I c - , ’ m ’ , c ’ i ’ ’ a I ,
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E x t -  a ’pt I t - a r  th t - - u p p e r  r e a c h e s  at the ~~o n m n e n  - - tu  - r t I- t a- , a,’ r ~t-r , ’.u

h e a d w at e r s  of i ts  n - i n  a j c- r t r i b u t a r ie s , s w lr n r n  i r i~ i s  ~ e- u u  r a i l ’,’ n-a t
a l I a , at - t - ’e ’d ha ,’ p u b l i c  a u t h o r i t i e s  tie au s e  of hi g h t ,ac , t e r m , -  I c u i i u c a ’ mm — —

t r a t i a min - m . B o a t i n g ,  f i s h i ng ,  m i n d  s a i l i ng  to S C - i l ;  ‘- - d ug  r e - c -  o cur
t h r-u u u C l , t , a , : l  m u c h  cua f the i n c i s i n i . Boa t ing  a ’nd  l u s i ; a ; ’ t-~~, a a ’ t i c a - ; , h u ’- _  —

e v e r , is s e v e r e - I c ’  e - n r ’ t , , u u ’ - d in the pca l~~a~ t c ’d  a r e a s  t - - l i t ’  b a s i n  due
t m , a e s t P a -~ x , - c o n s i a r l c  i’ m t m - ~~~~s or an l i m p a i r a n c i  u s h m - r ’ a,’ l e S t  ~r ce .

Fn ’ aj nn ~ the Comic - t I c  m t  R i v e r  ‘ us hen ed t -e at en n’s te-- t i e , I , ppa: r A m ” r u ’ n - m a i ’n —

oosoa ’ R i c e r , t i  e m r - t i c ;  s I m m as n r e e  of m ; t , n ) t - r  us c u r t - c s  of on ’ e - ! t - n ’,i c  p o l —
l a i t u a n  L u t l a a  n O u n  l u ;  t n - c i a  ci n ’: , , u ’,l c l rmma l ‘c a s t ,  us f r aj urn a - a I t - - ’ -  n- m m  a l i t - i ’  a, ’, - m n  —

m ; n - n m , n t j - , —‘ n- - u-’- f i t  , n :  , n , , ’ u ’ a ’a u - ” —a m u  I n n C ),t it : - r nn ,  la u ’’’ a’ I,

~~-fl n - i a~ m ri ,- i , e i , - a ’ r t , t - u _, m mi e ’ n m t a ’ r  tl ’ c (T o n u i n e ’c ’ l m c : ’ n t  , m t  l I t - c ’  i ’ n u ’am,n r Ant’, —

n n n - - -nn a ) usm,ie : Rut - or . I ’ha ~ i ; , t n ’ , t a ! ’ , -  t ; c i in  0 ’ t 1 “ S e ’  e n - i s I s , p l c  - a ’ ’ ;  dv u p —

p r n x ; o n  I i ” us In - ( , O ( ’ t )  t - ’ m m u a t i s / . t a a ,  of }30fl_ s m  i r ’ - - -- a l t ,  ~mi — m -’ ’a ’r ’’

p l c m t i c : m a  ‘ t i - a ’  l i t - m n a l ’ : e c’l m c - t - -,’~~e ; n ,  as  tan doaa’ num-a t a’e ’ ,,t n ’u i ~ i’ d ,e ’ It- Ia - n a ,’

j i e l c a c a , n I n ” N I  ru- a ’ I) a n m u , rea~a,’, - a i ’ , of t I re : Co n , : ’, a, ’ c ! a c  a t  i t ’ C i n : s  , a t - d

tlls Scl’ -:c- (j ‘ ‘c ’ , ’ ’ I a  Iec ’a ’ls mm c , ! m e - a s t -  to 1’ vels i ui ~~’ e - n’ t h an , ~ n - C / i .

Lun nt - t a -al t- l , ct - m  i n d i c ate s )} ‘t m a i d  ~a t  t h e  \‘ ,t ’ , I e - S  m , , t r a t d  nced im : t a -  ‘up—

s tr a n m a m n i  a n - - I s  m m  m y  ~e ’t t le  ou t  i n :  t i e -  m ’- - l a t;-:elv T’j’’ u - a c t a-, a I  - r  e n f

t h e -  M o o r e -  Rc ’sa ’r ’ ;a i r .  T ) ; en  C m a n u a a ’ t - t n m ’ a) R i - e r , i n  u n :  t u e  v ie  u - a l t - ’

of I ’ , ’’ i - ’~a~~s’ n ’ n i a - i  R i ’ e - r m l a , c ’,e’ n , ’ , t r a ’ , a n ,  t o H a t l u r u h a  ,

in ,  Of  a n’ - ’ l , a t j a - e ’ ! ’,’ d t , a ’ t - l  (l ’ i . c I l t Y  e x c e p t  t s r mn ’nc a tm c - n , utelc’ i m i C i u  l e t - a - I s

- - I  t ’ a a d I e a ~~ f l ’ ,

At  Ha d c ’ a ’ l ’ - , - “J ’ a u s ,’-a , a c u ’ l ; : n s ( ’ t t s  ~~n’ ~a l - , , , !  i t a ’ t e ’ r i a c n ’  ‘ m a - ; , c i !  d m a ’ cc a t e-- i’

m m : a l l I ’ , a,,~ c n n  n’ s , a r : a I  is ra’l m u ’ , a n ’ a ‘ ‘ci by s i~~m , n f j a ,  , t n u t  a l n a a m t i t i e - s c i i  t-c

intr o ’ !- , - e a t  l a  time a f l ’ i n , i t y  ci t  p r n n a a ~ I n a ’ . t i , I , 1 , a s ~~ . m c l n ’ a s e ! s , R e ’ - i u e , ’ t a - r n-

in n ‘ha’ ilu m , s a fl a e ’ai i-x e - c- nm t a  - ‘ c c  i s  c a l  ,I — 3 m U !  c c c  c r 1 ’ a t ’ ! gi’ ca ss ‘ - - I a  —

‘ e r r  C O n a c ’  , , I I ’ , i ! m i n ’ :s , n I ’ e- a n ’ a - n , e - ; , t . I P C 1 .  a , c ,n ,an a.’ I I ’  , ‘ n o u s t - - t  I n ’  n , r a l n ’ a e ’ ; : l m , ,

n m i t r a - ’~) ( ’ l a  - a n u r i  I ) i a c a s i a m . , d c ’ , a - , l , t  m a n —  c t - a l l  a u -  sa ~~’ i i u i c  a n - e l , , -  c a t s .

I~ e-i ecc - , t i: ’ 1”. tae’Ir n 1 ) - a n n a , a m sI c ja ,t - ’ a n ’ , tra - ,t n n ’  i SCm ’ n . e - I , ’ Id , ‘ 1’ ’ ( a c n n ~~

‘ a c  l u  .1  l c a u  m , a m  S - a n a  - ‘s t :m , i ri mae’ a-, I a  r I u . A l t ! , , , , e - m , a f f a ’ c ’ t e ’ - l  t a t - ’
s e l f  t - a , c !  a - n ’  1 1 m m’ a j a u m ~i m ’ - m a l , I ; , )  11 a a  ‘ i t - m a ’. i s  I -  a t  i c - p a - : ’ !  ni . - , m 5 t l ’ —~~ I ’ :  - l

l i t  m ’t f aa n d , ( 1- a m m n : e ’ c ’ u a ’ m l . t ’,’ . e l t - n ’  a~ c d l ’ :  m u  m a e  a St  a r u n  - c’, , a t ’ - ru, i n - -  p m ’ e-~~
n i t - u f ly a n m m t a . n r ’ - ( I  t a  a n m - c a ’ i e ’ r a t t -  I c- a n n ’ , ’ ’ . i )i susala ’ ’- c l -- u \t-’ a - - i c  a a c n n t - a  - I r a —

‘ r a n ’ s  m a n a c l e ’  c l ose  I -  S n n ~~ / I , I n , e- p r - - - - a a ’ n u t - e ’  , t t  e- a , I m t a a r n m a  ‘ e - t a  l e n a I ’ , u- u ‘ —

a t ’ ’ ’ ;  t i e ,’ t a i g lu m O i l m  - ‘ ‘ i ’ s t n - a a h m ’ t ’ ’ n - ,  a t - a ’ - r e - - n ’ ’  - a l  , n fi’t s - r a n ’ , ,  c l ~~’ a ’

n - d m e - I l l i s i m e r t e ’ s , a - c l  - , - m , a ’ e n ’ t r  m t i - a m m s  ( i f  m m m i t r i a n t  c r ’  s t a I n ; -  u e - n  t i e -  ‘ a c’ 1
n , ~~ t c c u s ’ ’ r , m ! - a a ’ i~a i - a , n m ’ .

‘ 1 —7 ”  
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Although strea m waters  of the basin are  r a re l y u sed for  rnu~
nicipal wate r supp ly ,  the p r e s e n t  water  qua l i ty  p resen t s  a b a r r i e r
to the economica l  deve lopment  of such w’ it e rs  for  additional sup-
plies.

The ma jo r  ‘, a m t t e r s  of the C o i m n e ’ . t i c a i t  Rive r Bas in  w e r e  an al y z e d
to dete rmine  the q u al ;t y  w h i t  1: cc ( i t -mid ex i s t  under  a seven—day  low
f low c’;ith a t e n — y e n -i r r e t u r n  p e r i o d , af te r n i l  ‘,a-as~~’ s had rece ive d a
m i n i m u m  t r e a t me n t  p r o g r am  of ~~~ removal  :tf b i o c h e m i c a l  oxy gen
demand.  This flow was  s e l e c t e d b e c a u s e  t h i s  c r i ter i a  is u t i l iz e d  ir.
the i n t e r p r e ta t io n ;  of State w a t e r  q ’ m ~i i i t y  s t : an d a r d s . U n d e r  t h e s e
a s s u m p t i o n s, c e n t  , i n m  r e aches  of the  ba s in  ct - ’at ’~~r u’ ml ’’ n ’ c ’-t  n n m e e t  t I n e
a s s u m e d  d isso lved  a x e - c a - mn obmcn ’ c ’ t i ’ a e  of - . 5 n t - c ’ ! !. A d e t a i l e d  l i s t
of t h e se  a r ea s  of t },e  b a s in  is s i-m e ca n in T n -c h i c ’ 17 . Based on these

data , it is a p p a r e n t  t h a t  nn t’ mi s m i r a ’s in a m, I l t i c a I  t e a  s c - : e m :r I : t r y  t r e a t —
men -u t at - i l l  h a -  r e - q a u n r a - n i  t o  m n : , m m m ; t , a l a ,  a m i a ’q ur m t i ’  a t - s t a r  q ; i a l i t v  i n  Soni c
p a r t s  i - i f  the b a s i n  n e - dc - n a s s ’ a m u c t ’d ) : C m , m r e -  c , o n d l t i u n s . F u r t h e r , f r o m
a cor ’np l  r i s  m a n  ( a t ’ the  p r e  se n t  ca- _ I  I t- r q a s e e l i  iy  , l t  n mc y b e ’  U d n e  r a l iz e d
ti’, , a t  a r e a s  -- - ,‘hich do f l a t t  n t - e n , ’ )  t } ;c ’ d,isso l c ’ead - -usury n-~”n  o b j e a ’t :ve s  a r e
a r e - m i s whi e - !’ i r e  p r e s e n t l y m, -r ’v c r e - l a -  d c c ’  n u , , a m , ci ,

T ine ’ m’ , , n ’ c ’ a -  of t l j m n s m , l ’ : e m d ox;  - l ’n f a m e ’ a t e n t - !  ai u u ’ J a ’r  t t ’ : m ’ a s s  “n cd
c ondi t ions  i m ~an 5 s e t - f l  iur e m ; e ’ r , t ) m , ’ a ’ a l  t -  tin :’a’e , a l c ’ c ’ c a r i c .’s a - n  p u r p a s a ’ s
of d i s c m , as s i o n a :

— ‘Those l e ss  t I m , m ’ , 3 m m  g/  1 L I t - a ’ m a ’an n, to , r n n m n ”d  ‘ ‘ fi ’e - t j a t r ’

— Thu  n — c -  betca - - c n n -, ~ an ;d  mma n a t a 4 I 1 , - mn c a m - i a ” n - ms te ‘ ‘ .

— T h a i  us a ’ i n - ’  t cc ca m  n 5 a n d  “a 5 , - ‘ ‘no  -

B- ,’ i ‘5 1 )  r c ’ , t a - h e s  of t i m a , ’ b~pp c ’r  C on ’ a n a a ’ a ’ t u m  C R a a ’ a n  m m m d  C)t t ’ - r ,
N c a r t l , C) a : i t a c t t a , ’ , W:a r eu’ , l i t t l e , I ’ - ’ q m u a l u ek , n a n - i t - i  l l c i t - k , m n m m m m  Rivers
a r e  p r a j ea ’ I a  ci t o  I t m ~~ c n m t : I j ’ ,t r  n l a ’ f j c i , ’ n - i , ’ a e u- u n u  I )  a ’ u l m s s o l v e d  ‘ - x c  o e m ,

l a - c t ’ i u i m i t ’  r , ‘ r i t m c  c i  a n a a m , n ) i t m a a t s .  N t - - t m - r a t e  t i , ’ f u c - a a ’ n e j e s  a n  i ’ i ~~ O a r e-

p r a t t  a t ed  f c a n  r e m i t - i n c us ~‘f t m , , B 1 , i a , k . :‘t - n - a i - i a t a’ l a a t , I, t u l l c r s , 1 ) - a n t a c id ,
, a n t a l C h i t  m a t - c  Rj a, ’a’ra. . M a n o r  c i e l u c i c - n a t  a a ’ ’n- h a  1 ’ ’ S ( -  a r ’ - 1 - i r c a  a a i t ’d to
OCt tar a n m  I n c  l i : a - c - i c , \\ a ’ s t f t a - l d  , , m n m n i in ’ m a m : m : a n n u , r I t  a;

By ~ C~IO nla ’ I n c ’ie’ m ,c i e n s ma n’ ’ ’ m a c J a m  I t - a u  t o  a l u m r - as ’ a n ; -n a~~m t - I ,i le’ a n ,

r e - n e - b u s  ~ f t l  a s ’- n v ’  rus n - - I ’ d  a ) , c c - , ’ e-~ I n n  - ‘ - ) - i m l a - c r  - n ; i m n , a - m ’  t l , ’ f j t ’~ e n m  i c ’~

a r e ’  p r n a ’ a  t - ’ c i  t o  a - n e - a - r e- ’’ c a m  I ’  - ~u ; u m n a c a i , t ’ a a s n i e  U i ’  - r , ‘ ‘ b i l e  n n r t e k r - a t a , -

a t e  - f ic i a m a ’ 1 ’ - us m a i- ’ p r a m ’ ’  m e -  - n n u m ~ I S - u t - !  a a ’ R u  a

‘ t h e  a ’ n-,~~i t , t ~~~ “ t e r n ,  re- p r a  e - ’~~’ ’~ ! ‘ m ) t , a m ~~ a ?‘ a ’ I , t I I t - ’ ’ l \  m g ) ,  (li~~ —

S a l ’ , ’ ’ :1 ( c \ t -  a .- e - n l e - ’, e -  1 ‘1 r c c a a c ’ } , c a a t  1 a , ,  a t -  I t a t  ‘ . 1  - I t - ’ . u - c a l  t i e r c c c ! : —

a l i t i c a m i - — ‘ ‘ ‘- , ; m a - c  , a c c c  a m r  d a u n i m o l i e  m ’ u i a - . 1  
~~‘ t ’ i t c e t  e l a s u - , t l v a d a t x ’ , a e -

- a u ’I S  - a r - - ‘ n  r -  - - ci I ’  ‘ , a ~ c~ a r  - - u s  m m m c  a - - - / I

F - I  - ‘.
-



The c a p a c i t ie s  of s o t - a n a d a ry b a m - , u m u  s t r a ’a mn ,  t ,‘ a s s im i l a t e  was te- s
a ct - - r e  eur n-- t ’ u m m a t e ; I  a s su n ’ n l n n g  t h a t  ftc’ d i s s o i c - e d  ox’yg.- n c o;;c , e m t n - m t i o n  of
5 . ~ m g/ i  was  a r n i n a ;n u m  u b ’ e c t u c - e . C r i t i ,  -c i c ” a r n ! m a r ’ , , t i m ’ m ’:s o f f l o a t -
and t~ ’ mp a ’ r i t n m r a ’  we ’re .a t : u l e , - ’ z e d  a:: a- . , ~ c c i r a s a ’r v s t i c - ’ e ’ s n u m n n , , t e  c -f
the s e l t — p - u r i f i c a t n o n ’ u c ap ’I c n n t \  c a t  ‘ a  - stre am .

C. P OW E R

1 . Gene r a l

Vt n t t n ;~~ t b -  C1 ’ ,a r U m ~ ’ C t t a ’ ut  R a t -- c r  B a 5111 , p ar r r e q ’.~; n - e ’ m n e r . I s  a r ’
c u r r e ; a t ! y  me t  by a g r o ’~p of n a t m i u t m e s  wh o s e  op e r a t a c ’ n . ’~ ~i rc  c u o r d i —
rmated on ’ a rc-~~ 1 o a n a i  b a s i s  I a ,  m a - c t  a c o r n n ; ’aon n e e d . J i m a ’  N e w  E n g —  

a

land r - . an ion is s e r v e d  b y am ; l m r t  n m  - a m  n u t - c l a d s y st e - u n . , .a ; ,d p ’iv- a ’r i s
exc l’u a in’ a U e d be t a c ’ a ’ em ’, ; t n l m t  aa ~ s t a t  p r e - a ’. nde  m n n a x l ’ n n : m n m ’, et -  onon’-e,’ a -, rid r a ’ —

I i a ! n a m l ~ ta , A d a m ’ m l  9Ot - ’~ of t i - ’ t c a t , m l  a ; n : c - r a y y  rc ,’c ’n a m a r t - d  I c r  Tde, ’ac E m u a n l a n n d

is p r o v ; c~ a’d d i r e c t l y to c o n s n a n i ’ e  r s  toy p n i v ”ate l y — a c c  n sa - m i s y s t e m - i n s ,
n t - m a n e , ’  - ‘ I  va ’I’mi u ’h p - m r c h a s e  a s a m n s t  t n n t n  a l  a n n n -, as ’,,nt o f p t - a c e r l r : a n n  t i n e :

p r i a - a l u - s e c t o r ,

t i n :  I - 1 r a — ‘n -n ‘ i ‘, - l i e’ as n r a  i n , ’  5’ ’ - c -  a n ‘s , u a  : I  i n  - c’ pea kin ; pot -c e r ,
p r t ~’. ad : m n~~ a r i a ’ I n l o c k s  of pcn’ a - r  f r o m  t t ’a e ’ L y d r a a a i t - c  t r n c  Tular ats at

M t - m , r ’ ’ c n a d _ C c - n n - e r f , , r , i  E u  m n n m a r k a ’ t s  as  f a r  south  as  B a a s t c a m ’ . In I ~f-7

‘‘- n ;er t-n\ ’  n e e d s  at  I h ’  t r m - a u s in c’, ’ a ’ r a ’ a n p r - ’ n - u n - c m m ’ ’ lv IC )  i n h u m a n ’ . kj 1~~a ’’ , ’c t t
h o a a n u s  I c r  , c u - c a , t  ~~~~~ - - I ’ t h e m I d e - a c  E n - g ist -n c! ‘ ‘ ‘ : a i  ‘ .‘ a ’ I ,  , a p a  k na ’ n m ; , m m ’ ,d

inn t n , ’ o r - m a r of ,~~ . l m i l l i o n ;  c < i i , a ’,’, u ’a t t ’ - , Idoc’ t o ’ e~ 1 1 5  c ’\\ !i a - a - r~~~ ij e ’ —

r u n t -md mm ,as  i n n -  n e m I s a n , n , t h e  b a s a a a  a u r r e n , t 1  a ; o a , s n m m n e s  t - s s m ’a a t j a l 1 ~’
‘c - h a t  it  p r t a o n i  ‘s m a l t ; , ’ - r u e - i a  i t  s t i l l  e n - i n s t an t s  p a ’  c k u n , --  p t ’~a 1’ ” . 1 m m  i ’ m ) a a n ’ c-

y e a r s , t I n,’ ‘c o u s i n ’ ; ‘,c, i l ,  I’. a v e  I c i  i n n a n ) a a r t  c - n  a - n - - v  L a m l i m  b a se lo o1 m , n n d  pe a k —
in g  i n ’ , a ‘ tn :a,-a t to its F’n i s l m . t n a a  a !  c ’ x p t r t  r d ’ .

‘\‘.sumning !‘ n ’ ’ n- a n n e  t - , t e -  a t  o r  - t - ~~t t  a n - j  a , , t ’  Na -a ’, Era g i m i  “I po ’ - e - r
- ‘ . , a n ~~~- ’ I , ‘ c a s m n n  c ’  a r e -  r - - m 1 ’ u i r - ’ ’ n ’ e - n m t s  a u S \ r  ‘ m a ’ e - u s ; ’ c  , l ’ ’ - !  I a -  d i n  I -  ¶ o

a , n i h - , ’’ :e n a !  ! Ot ’  ;sj l l j o n n  k 1 l a ~ ’c’ a~~’ i n c a - a r - a  t i m  l ’ ~ 5C . a m n d  ,~~~‘ OJ , r a - u s p a ’ - —

t i ’. ’ e’ ] y a t - i n )  n m- a ’ m ’p aa n cdi n ;g pa -m a ~~-~ 1 : :  t I ’ ’ - - r i’ r - ‘ ~~ - m ; n - u l l i c , r a  i ’ : l c , a c a a ’ s
ar ul 4 ) )  ‘ n h l l l a i r u  t ” d ’ c c t - ; , ’’ s , r - ’ --, t a ’ r ’ a - ’, e ’ l a . 1 1  i m - ~~ ’ ’ ’ i t - a  i a  ~ 1 , 1  b a s L a ;

d e n n m n a m : ’t ’  i n ;  ~~~~~~~ at- - i l l  t i # ’  - a r  r n , c r v  l i m i T ,  ‘ I ’ ’  c a  5~~T a ’ 5 , t a ’ m t i l  a l l ’  e ’ d c , m ’ a m ’ a —

i t -  s , m h : - i l y .

- -  a n t e ’  t n .  p a i a c c - r r e ’ s a m r a  c - s  a e f  I m  - ‘ ( a a n n a , e ’ a t m c ’ ‘ I  R n ’ ,- c r  B a s i n

a r e  a l e ’ ~~- c l a d I - a  a s s : ;  I j i m  $t ’ n ’ \ n m , g  d u e ’ f , a , c j a c t  a ; l  “t , , a ,  n e - l a ; - 1 . P a ’ ’ —
e a t - u s e ’  ‘ , m  I t , ’  nn ,c k- - — I c  - a f  I n c  t a c t-’ c e  m a n s e - ’  a r e a a ~

‘ 
I d a  ta l , i n e n i n a n a , !  ‘-‘- it t ”

i t s  m t - i’ - ‘ a l a n ; ’ ’ , l i - a n u s  m c ’  ‘ I  p a m ’ ’ a ’r  m a ’ - r e - h u u n c ’ e ’n, , t i a ’ ’  a ’ a ‘ n e c t I e  , t  R n ’ - - ’ r

F t - m ,s i n ,  t a  e r  d e ’ - n , ’~~’ - i s  n t  ‘- ; ~~ ‘l a l l y  ,t m n r i  5 b  c e - a i d  m ; , a n  ‘ I I ’  m I n i  n~~ u a

a m a t -  , . ,



The b a  s a t -  e x p o r t s  p e a k i n g  po t -c e r f r a n -  i t s  i c v d r a a e l e a  t n i~ u ’ s  t :c  1—
l a t i o n s  and ac- i l l  c o n t i n n m a e  to do so . H u c c a ’ c c ’ r , t h e  b a s i n ,  ac- i l l  be- d o —
pe n d a n n e -  r n a a r e ’ a n a d  m n m o r e  on h a s e i c ,- , ,d ene n o v  c ’ e - m a a ’ r , m t e - d  o u t s i d e  of
the  avate r s l a e d . A c c o rd i ng 1~’ , t }ae fo 1~ oat- i m u g  t - n d  I t ’ s ho  at - s the a’ S t i —
m a t e d  t o t - i l  p o a c e r  r e q n m n r a ’ m e n t s  i m u r  t h t - ’ e ’n t i r c- m t - a  r k a ’ t  m a r e a  t o —
g e t h a - r  a v i t l a  that  po r t i on  of the  supp ly a t - h i t - h  is  e - s t a n n u a t a ’ d  to be ’
p rov ider !  by  t h e  r e s o u r c es  of t h e  C a m e - n a t - t i ,  u t  U - - a -i’ Basin. El0—
u r e  11 i l l n s t r a t m ’ s  the p r o j e c ted  d i l o c m n t m  ~n u  of  p ’ ’ --’e r  supp l a ’ I t .  t i e
Connee  t i  a ’ ‘ a t  Ri  c e ’  r B 1  s in .

‘fAB LE m t -
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In n t !a e  past , d u e  t - e -’.ce ’r r eq  m i r e - , )  j a i l ’  1 ! ’  l u n a r ’  m’ c u s s  c c c l - ‘ a r t
h a se lo a d  a t - - ,~ prc.m a-mde’ d be,’ i o s s i l  s t a i r - a u  t d , e  i p u t s  a c } , ; i ’ ’ a m - t m  r n n n a t t e n m t
s u r~~c ’s o n pea k  a j c ’ n ; m , m n a l , c t - a r e  m n m ’ - t  h a  a J : e - r a ( j ( a n u  ‘ a !  a a - n t- a ’ ;  t i a c m , , h u  n - u :  —

c ;l ’— t m  c — r i c e r  i m \ ’ a j u ’ , c c ’ l e t - t n ’ i , - p t - i n  t s .  1) m c -  t o  ‘ n i ’  r e - a  “ a  I ,  } m , a n a e - (  ~ a n
t a ’ (  i m f l O I a - t -~y , a t  is e x pe c t e d  U - - a t  a - a c - U - o r  p a a ’a ’e r  n : a  m n ;  p i c a cc i l l  i a  —
p l , n t - e ’  t he  t r m a d i t i e a e , a l  I ’ , a m t - t u a a n  of 1t - a s s j l — I ’m , e l p l a n m i n —  , a n  ci p m a ’ a i ~ - - ‘ I  s t a t  —

a g e ’  h ’,’d r u c - l e - t - t n j a  i n s t m a l j m a t i c a m a u s  m i l l  s u ; a a l a n u t  t in ’  r ’ , n a — c a t — d  e - — r a \ e - r
I - , c l r o e - ? , ’ a t r i c  p l c - m t - a . I i a m b  s h a m t  inn cor a ip e a s a imun t at t h e ’ p t - - a r  s e - s O - n i
i s  e ’ v i c l a - n i e - a ’ d  a n  I’, d a l e ’  18 a m a , !  g a ’ : m ~ a h , 1 a . , c 1 l v  a l l ’ a s t n , a t e - , t  i n ,  F a a - - u i - a Li ,

‘Fz cb 1, ’ I ~ i n d n a ’ m a  t a ’ s  t i  - a t  by t t ~~’ ye -  - ,  r -I 0 , 1 ( 1  t I n ’ ’  ) ‘
- - ; ‘ a ’ e t  a -  a t U -c e- r

B a s i c  a t - - i l l  i n c  n a - i s a -  i t s  p m a \ a a - r  ~ c q 1 c 1 y  I . -  11 t i n t - - s  i t ~~ l o 7  a O , a i t i L l \ .
I ’ h a ’  l a m ) , ’  , a l s a c  s i n a a a t - s t i m a t  e a a t m a ’ e - ’ m l i c c n n , a l  h y d r ~ ’ c t - i l l  - I a  a l i l a c  I r t - a m n n  a I ~~

1- I_ SI
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p r e s e n t  role of about 24% of the total power  to 4% in the yea r  2 02 0
while pumped  s to rage  ct - -ill  i n c r e a s e  f r o m  0% at p r e se n t  to  2 l ~ o.
F o s s i l — f - m e l  s t eam p lants  w h i c h  c u r r e n t l y p r o v i d e  base  g e n e rat i o n
capabil i ty at - i l l  decl ine f r o m  43% of the total  p ic a -e r capac i ty  to 5~ o
in the m,- au ’ar  L0 ~~0 . Dur ing  the  san— ac pe r iod , n u c l e a r  fue l p l an t s
‘at- ill  inc n c - m u s e ’  f ro m  3O°”~ of the sy s t e m  c’ ;mp: I a , n i t v  at p r e s e n t  to 5 3°t- .

In r n e e t i m n ’,4 t ine r e e d s  f o r  f u t u re  po t -a c’ r the  r ” - a - i l l  be nn’a m i r , m,’ ob—
s t a t - ic ’s  t o  o v e r e a t -n c  . All  m a j o r  types  of p o t - - e r  p l a n t s  — r o r ’ m v e n —

t i a c i ’o t i  h ’,’dr ca , p a n n n p e d  s t a ’ r , ’c g a  , f o s s i l — f u e l , or n n u m c l e a r  — a r e  l a rge
- ; s a ; r s  of 1 m m -ad  a n u c i  cc a i t c ,’r . Li ta t l u  fa, a s s i l  e nd n u n i c l e m e r  r e qu i r e  a , - x t a - m n s i \ - e

t ’ u m a ’ ih  t i e s  t a m  di s s i liad’- h e a t , and  ‘Oas sil  p l a r m t s  r u m a’i a l so  f o s t c  r a i r
p o l l - a d a - m i  p r o d ic -  n t - s . Tine-  c.’t -a’ i  r o m ’, n m ’: en t al  or s i to , u p r o b l e m s  v - i l l  be
a n - i t - a n d tu ~- -  n i o s t  d i f f i c u l t  f a c t - n e  t 1 u a ’  ~~~~ u s t r  - a nd  t l . e- p r e s s a ~re to re-
so lve  t l m e ’ n ; u  a c - i l l  be ’ Ca - c m ;  :in’,,a r e - u n i t u c a l  in f ; t ; m r a ’  c - ea r s . C a r e f u l
p l a n e -  du g dii  r i n u  S i t e  se l e ’a , t i  ,,- nn i s  n e t - c  s s a r v  t~~ avoid  ~a c ’  s the  t i c  - m m ’ , a ’j

a ’ c o l a n >~ i c ud  p ro h i e -  no s . U n l e s s  te -  t - l n n u o l o g i ca l  a d a - - t n ;  cc s o e - c n a i  r t a ,

e l i n n n i n n , i t e  , u r  ‘ m m i n n i m u u ’ , o ad v e r s e  e ’ f f m ” c t s  on t ime e n vj r o ;n ra ’n c u m n t , , ,l i
r n ; t n u r a -  j m m n ~~t n l l  ~ t u a , c n n u s  c c het ln a ’r n a ia ’l,- , m r , f o s s i l — f ’ ; c ’l , c o n- , a ’ n ’ :t i o n al

In ’ -,’ c i r o , a- cl p a ; n n n p a ’d S t a a r , a d e’ c’. i l l  n e q m i i r a ’ a - a r ’  fu a l  d c - s i m m ’ , c o n t r o l s .

.~~. Con’ n n p m a r i s m t n ’  on ’  P n ob b ’ ; ;n s -- \ f f c ’ c t : n n ~ l) u U e - r - ’ n n t F o r r u n s  a- f  E n ; e ’r ~~’,’

a . F l v a i r c , - e l c ’ c t n a ’  I - i c e - I s

l I v a ’ t r a a a ’ l a” c t r j a  p t -t a ’ n  s t u d o n  us l I a r n ; n , a m u v  , m m , ;a’ , a i m t , , d c ’ s  a - \ e r

f o s s i l  and m i t - - m a - a l L u n i n m , ’ m s t n t t n m  poac. a  r p l n i n ’ t ~~, Ch i a f :, S s, ’ t s  a r e - :

— l aa aa ’ r a ipe ’ n - a t m - n  a n d  n n n , I i a i t a ’ n ; , m n l e e ’ c c a s t s

— I n c a  (‘ a a n m t i ’ i O  a t t a i n  to  a i r  p a 1 l t ~ t i m a n

— , i ’ I  a p t  c b d it ’  t ’ ’ r e - n n n , c t c ’ l c d  I r a ’ ! , , I u m I a a n n u ~ j t u ~ e a p c r ’ c t ; a c m n  m u d

‘ i s a ’ f a i r  p a m a n m t m o  I. e - s c ’  r ’’e

- h a n g  l i i , ’

— I a - c L ,  i’~~ ’ ’~~ c a t  , I - i a l - a ’ a n u , c t i ’

— - a m i ,  r - ’ I i  a l  - i i

— I a ”- r a t - s  , c f  a c m m t , a O e - s .
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a a j n , I e ’ m cr 5  , a i a a t  m a h i s o r b s  e a ’a a , cn . O t a  of ti e’ I t - n a t  r a ; t m j i j u t n _ , j  i c y  I t o ”  ~, t e n , i n u
a f t e r i t  ie ’ ma c ’ a m s  n t ; ,  t a ; r l u h m a a ’ ta  c c m il e - m u s e i t  t u r n _ i - t a r n ’  m - ’  a ,~ - f e e d

- - a a t e ,’r l ico t e - r s  ,aaa ! b ,,ai c-rs. l i t ’- b e t -a t e - ti  ca m m. a a r ~g ~‘-a ta ’- r ‘s ~ a ’ t  - r e - cd
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e f f e c t s  at- c i 0 - i a t i c  l u t e . T I n e r n i a l  p la .t  - ‘  th cr t -~~- ’ r c  , n’ c ’ q ’ i ir e  t h a t
t h ey  e i t h e r  a t ,’ lo c a t e d  c l o s e  to  a s o i r e e  of i a i ’ m e  q; a:’a I n t m c ’~’, a d  a t - a t m  r

fo r  c a a t 1 1 a ’ m~~ L cd t l u a t  t h e y a m 5 c ’  e \c i c ’ m m s i v e  c o o l i ng  t a c - - c  x ’ s ,

t i m ’ -  p u - s c a n t  1~~ok a l  t l ’;e ’i’ a n n u 1 , l p l~ a a l ’ s j b~ c . e  i h a ’ ~‘-1 ,~ n-, ~~~~ I ,  :s c ’t t s

borde c’ is n o t  ‘,i m e ;  tm _a t h e  s i a o r t , t ~~e- a t  a, a t t C i ’  ~~t t r ’ s a c C  a ’. c ,t t e r  in u t  r a t ’m - - r
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t i ’ j a  g o - n e r a t i u l i m  p l t a t a m ’a e i h i  be-’ r - _’ c , , m l i ’ e,, ., a_~’, ’ t- i ’  - ‘  a4 , L’e-  a t 1- l~ n _ I l -  ~~1

ri ’, - e i ’. A - a  t i , m ~ di’. a ,’ r g c - r n c v  t a k e n-, 1 1j , a e - C , On ’ ) ’  u - . t l m i ’ o a : m n i m  a oa l o u g  a’ i l i
b e t - on e  i f l p r a ( u t n  ,‘ c i  ‘ t - i u a_’ rc t i n e  l a c u a t  a s s i  m , a l a t ’ u a - c_- e a i }n a t ’_ e j t \  1d U
s t r e c a n u n  is r e m i t -  i n e ’ nj a) ) , ’ t i e ’ ‘ t - a ,i t e i ’ ( l e a m n a l i m a i l u s  e n - m e - c _ a- mi t h e  . e a ’ a d , a h l e -  su ;~ . -•

p l n ~~- s . .- \t  l i m i t  f i n ’ m a ’  f - a t m m r c  t h e r n i , , a I  e J c ’ c n t : ’ n m  p l . c a , t s o i l l  1 : _ a t - ”  t a m  in ’.-
l i n i n i l a ’ i i  t o  ti -m e ’ t i t i m m i  ~~c,’ a t j O t a b  a _ f  t h e  i — I n - a : -  anal to H a ’  u ’ U J l a m ~) c ’ n ’ t 1 a O ’ a S
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TABLE 19

Est imates  of Unsat isf ied Recreation Par t ic ipat ion b~ Act lvi t~
for 1960 , 1980 , 2000 , and 2020 , Connec t icu t  River Bas in

U n s a t i s f i e d  Recreation Participation in Act iv i ty  Days per
Sub - Summer  Season
basin Act iv i ty  1960 1980 200( 2020

(000 ) (000) (000)  (000)

C amp 228 939 ~~~~~
Fic nic 201 313 585
SwIm 393 1,220 2~798 C 337
Boat 1/ -- 59 22~ 50~
B~~ 2/ -- 182 ~39 1~ 115

II tamp 677 1~556 2~ 776
plc a~.c 111 180 5144

329 961 2,C~ 1 ~,599
-- 30 132 283
—— 123 669

III ~ir~p 965 3,3214 7,~~33 15,099
Pl:r .tc 378 738 1,231

1,623 14,528 9,8C~’ J-~,1;b
B3~~ -- 2146 801 1,120
Boat. -— 6814 1~852 3,7149

IV Camp i486 1,76L~ ~~~~ 1,1143
PIcnIc 1428 725 1.2014
SwIm 696 2,50]. 5.294 9.2140
Boat 77 ~~ 6o~ 1,053
Boat 128 1499 1.12~ 2 .006

V Camp 8147 2,291+ ~.115
PicnIc 2,277 14,50]. 7~~86 11,153
SwI m 602 6,1425 13,214k 22.~ 12
Boat 157 5L4~ i.0~2
Boat 5614 1,337 2~ L4~40

vi 6q 1.
P icn ic  1,3~ 5 2 ,771+ 14 , 7E~

1,811 7,1Q2 p ., l~~ ~~~~~~~
181+

Boa t 02 1

1/ Unr~~str ~~~ied  boating, cnaxacteristic of water ~~~~~~ are as cf 500 ac.res or more~
Re~ t r t  t~d boating, char ac teristic of water sur fa ~~ ~~~~ ~ ‘.es~ than 500 ac res.

K—8 6
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- Regional proj ection factors  af fectin g income and edu-
cation are valid indices for projection s of re creat ion
participation .

— Wat r quality s tandards estab lishe ! unde r the Wate r
Qual :tv  Act of 1965  will be s u c c e s s f u l ly  met .

- No m a jo r  war8 , depress ions , or other ma io r  c a t a s t r o -
p h: w i l l  o c c u r  that wil l  sub sequc n t l y a1t~ r the  pro~
j~~et e d  popula t ion  and economic  g row t h  a n t i c i pate d.

The e s t i t a t e s  of outdoor r e c r ea t i on  p a r t i c i pat ion for  tLo Con—
n ec t i~~ut  Ri’. er  B a s i n  ar €  based on p r e s e n t  d a y — u s e  p a r t i c ip a t i o n  in
s e l e c t e d  a ct i v i t : e s  an d  the i n t e r p re t a t i on  of r ecrea t . 10n  cIa — .se pa t —
te m s  and P n i t s  fo r  ‘ c ’ek end , nyc  m i ght , an d  ~ac t ion ro c r c i  m r s .
P a r t i c  ip at io r i  e st ~ rn t o s  w e r e  m ade for the ‘o~ rs  1 dh(~, I ‘~80 , 2000
m d  20~~0 in fou r r e cr c t l n ’  i ct i v i t ie s :  s wi mm i n g ,  h n~-t t i n c  p i e —
n i c k in i ~, and  ~ , i u ; inc Z .

E st i m n a t  s of .su pp  ~v a rc  b a s e d  on the B ur e a u  ot . t i m t  do~ r Rec r e —
at i ’n ’ s I t ~ n at i n — ’’i ( l t  i n v e n t o ry , up date d w i t h  i n f o r m a t io n  f r o m
st a t e — w i d e  ~~ n i m p r e h e n s i v t ’  Outdoor  Rec  r t u t i o n  P i d f l S  as n o  i i  as the
Bu r u m ’s Land m d  \ V . i t e r  C o n s e r v a ti o n  Fund I ro~~r a ms .

The ~~~~ i n v en t u r y  u sed  as the 19h 0 supp l y in th i s  r ep o r t  h a s
b ee n  up d a t e d  a n d  p r o j e c t e d  to the year 1q80 . The 2000 nc 2 02 0  sup-
p ly e s t i m i  t s ar e  I~~m so d on the  1Q 80 e st in i i to S 0 dju .~~t m  1 f o r  e x pe ct e d
s h i f t s  i t ’  r c r i t i o l i  U S c ’ c o n d i t i o n s .  A c o r n p a r i s o r ;  c l  d em a n d  and sup
p ly r o v e d  is cc r t a i n  s ur p lus  and  de f i c i t  co n d i t i o n s  so t h a t  r o e  t o a t i u n

d em and  in s u p p ly f i g r o s m a y  be t r a n s l a te d  i n to  r e a l  p hv si c a l  to rm s .
S tand i  r ub ;  ha ’. o he c r  app i iod  t c o n v e r t  ft un sat is  f i t  d do m an d  e - t i —
m a te s  i t  ro r u t i . :i d ay s  oni  t h e n  to i c  i t s  ol h ind  m i u l  v~ m t e r  r c —
qu i r o l t c n t n m ; ( l  \ ‘ u t l  ft u n s a t i s f i e d  d t ’n ’ u n c l .  E s t u t u i m i e s  ( f  ur s a t i s —
f ied  dem a nd  ar e  p m  - t i t o d  i i i  T ab l e  1~ t or  t h e  s i x  S i t — b a s i n s  of the
C o n n ec t i c u t  R i ve r  B a s in . The m i n s a t i s f l c (l d e n r ind  a r a l  a t e r — o r i o n t e d
ro . r e i t  o n  d t ,s t n t  t h e  e st i n i a t e s  of t S s m  j a t e d  ~n s c u  roe u l i m n t n s ion s
a m c -  p r o  o l d  in T i h i c  2 1  and  i l l u st r ;m t m i  in I h e i r e  1 t .

L i n t a n . l  n i t i -  r r e q c u i r t - r n c n t s  t o m e e t  t h e  un s i t i s f i l ( l t ’ i I l t f l ( l

\ t r c  d e l i n e a t e d  I n  t v - u  u~ o c o r r o s  to r  p l i n u i m . ~ m n u l y s i s :  u : u m - : l m o  —

t ed  b e t t i n g , c h ar  t r i s t i t  of v- i t e r  - t u r t t i a  t r o t s  i i  ~ 00 a c r e s  or

c r o m t c r i n t l  r t - - ~ t r i  t o t i  li lting, c h a r t  n r i s t i  01 \‘. t t e r  s t r i ct  a t o m s

le ss  t h i n  I t t  n I - t 5 . A ~ otii p io te clisi u s s i w i  i t  t in  r i ~~l a w n  is
p r - s e r t cI i t  \ 1 p e r i i x  J~ .
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The outdoor r ec rea t i on  r e s o u r c e s  of the C on n e c t i c u t  R i v e r
Basin  are  presen t ly  an ou t s t and ing  a t t r ac t i on  of n a t i o n a l  si gni f icance .
The objec t ive  of the r e c r e a t i o n  needs s tud y was to anal y z e  the  exist-
ir ig  and l a t e n t  deman d for outdoor  r ec rea t ion  and r e s o u r c es  and  to
e v a l u a t e  the capabil i ty of the supp ly. E s t i m a t es of r e c r e a t i o n  needs
h a ve  r e su l t ed  f rom the c o m p a r i s o n  of the two and so tha t  these  e s t i —
m a t e s m a y  be c o mp r e h e n d e d in real  ph ys ica l  t e r m s , s t a n d a r d s  have
been  ippl ied  to c o n v e r t  them into acres  of wa te r . These e s t i m a t e s
are not absolute  ra ther  they represent  pl ann ing -a id  data for  the  pur-
pose of th is  repor t .  The stu dy took in to  account  the s o c i o- ec o no m ni c
antI  env i r o n m en t a l  c h a r a c t e r is t i c s  of the Connec t i cu t  R ive r B a s i n  so
as to sa t i s f y the needs of the g r o w i ng  populat ion whi le  s t i l l  main ta in-
ing the hi gh quali ty of the p r e s e n t  outdoor  r e c r e a t i o n  o p p o r t u n i t y .

2 . New Ha mpshire

The C o n ne c t i c u t  Lake s a rea  of Ne~~ H a mp s h i r e , iou u n u s u a l l y
s c e n i c  a rea , con ta ins  an a b u n d a n ce  of water  s u r f a c e  a r eas  w h i c h
ir e  l a r g e l y undeveloped.  There is a r iced  to m a i n t a i n  th i s  a rea  in
its p r e s e n t  scenic w i l d e r n e s s  state to meet  the demand  for more
p r i m i t i v e  r e c r e a t i o n  p u r s u i t s .

Accord ing  to the s tudy c r i t e r i a  p r e s e n t ed in Appendix  H , t h e r e
is no need for addi t ional  wate r bodies in the n o r t h e r n  p o r t i o n  of
New H a m p s h i r e  if the ex i s t ing  supply were develope d p r o p e r ly . Based
on p r e sen t  d e v e l o p m e n t  of wa te r  bodies , t he re  is a need fo r  an ad-
d i t iona l  1, 540 acres  of u n r e s t r i c t e d  boa t ing  su r f a c e  and 1 , 540 a c r e s
of r e s t r i c t ed boat ing su r face . However , t h rough improve d pub l i c
access  and provis ions  of r e c r e a t i o n  fac i l i t i e s  at e x i s t i ng  wa t e r
bodies , Z400 additional acres  of u n r e s t r i c t e d  boat ing and  200 ac r e s
of r e s t r i c t e d  boa t ing  can be provide d.

It -i the lowe r po r t i on  of New H amp s h i re , s t ud ios  i n d i ca t e  tha t
t h er e  is a r iced  for  6 , 300 a c r e s  of u n r e s t r i c t e d  b o a t i ng  s u r f ac e
ar id  5 , 800 ac res  of r e s t r i c t e d.  I m p r o ve m e n t  to e x i s t i ng  w a t e r
bodies  ~~il1 not add apprec iab ly to p r e s e n t  supply.

In es sence  then , the r i o r th c  r n p o r t i o n  of Nc v- l i i  n p s  hi  me ‘.‘ i th
i n i p r o v e m n e n t  of ex i s t i ng  bodies  sho~ s sli g ht  de f i c i t  of r i -c r e m  t i o n a  1

~ b i l e  the  s cu t h er n  po r t i on  of the  State shows  a m uc h  l a r g e r
de f ic i t .  This  is indica te d on the f o l l o w i ng  table .
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1 ~~u W i l t  r S u r f a c e  N eeds  in Nt ’~ t H t m p s h u  r t ’

CR8 I

B o a t i n g  B o a t i ng
U n r e s t r i c t e d  R ‘s t  r Ic ti - f

1 , ~00 a c r e s  I , 0(  u m s

I t r i p  rove m e n t  of 2 , 400  -~ 1)0
i’ x i s  t 1 l u g

N i t  + ~oo mc re s — 1 , 300 a m t - s

CR8 III

B o at i n g  Bi t t  i i
U n re s t r ic t e d  R e s t r i c t e d

Nee ds t i , 300 -0 r e s  ~‘ , 800 m c  r ( ’

I m p r o v e m e n t  of — -
e x i s t i ng

N e t  — b , 301) ac re s  — , 80h m c  r~~

~~. \‘o r n n n t

\ V i t h i n  tlii ’ S tat e  of \‘e r n n o n t , the  v- t t i ’r  s u r i m  t~~~~ ’ - i  I s  . m  I .
ac r e —  hv l ’ m ~~0 . i t , 4~~() a c re s  by ,~ ( t ( ) ( )  m u d  ST , l o l l  a i r s  0 i ’
r c q u i r e r n e r n_ n r ’ i’ ~7 , 000 a c r e s  l.a- i~~~ 0 ~ 7 , ~ OO iv t h e  v t - a r  2 1 ( 1 1 , rH
l~~ l , 200 ac res  b y the  y e a r  2 02 0 . T h e n ’  is  I g r e m t t - r  p u t - t i m I  ;o- n ’
w m t i ’  n — o r i e n t e d  r e cr e at i o n  in U p p e r  Vt ’ m n ; t ’t t r  i i n  I ~~~pt  r \ ~ l i n t —
s h i r t ’ . E x i s t i n g  w a t e r  bodie s s uc h  as M oore , C nn -  r i r d , m c d  \\ r H
P o v - e r  R e s er v o i r s  can  supp ly l ar g e  a r t - m s  ol ~~.t t c ’r  t n i - I ’
n eed s  h o w e v e r , a t  the pre  s e n t  tirn t~’ th e  v- i t o  r q u i t  l i t v  i t  NI ~ r c -  - t

C or n e r f o r d  is r io t  adequa te  fo r  r e c r e a t i o n , m l  i s  t n t !  r n m ~~ n ot  to
,m b l c  fo r  c o n s i d e rab l e  t i m e  to come . Iii  th e’ itO ’ r p m  r t  - I V r ‘ - ‘ 1
h o v - e \ t ’r , t h er e  is an acu te s h o r ta g e  ot a v , m u l , i l u l e  s u r i t 0 v - I  r f o r
rce ri ’ m tj o r i . I mp r o v e m en t  to e x i s t i ng  v - , n t c r  P h , ,5 v - i l l  no t  I ,  s u u j i r c i , - :  I
to  s a t i s f y t h e  1 180 n e e ds .  It v - i l l  he n e ’ e e s s r~ l i i’ I t s  p ’ e i ) h c  i t
l ower  Vc - r n u o n t  to look to n o r t h  :iu Vt ’ r ’ n r t r i t  f i r  I t s  m c  mc m l i i i i

t m c c ’ t o  t ; i e c t  t h e i r  n e e d s .



Considered as a whole , the surplus in the nor the rn  pa r t  of the
basin , both by improving recreational facilities and development
of new facilities, is adequate to meet the need exerted in the  north-
e rn  and southern portions of the basin. The 1980 need s for recre-
ational water surface in Vermont , after development of existing
water bodies, is shown in the following table.

TAB LE Z 1B

1980 Water Surface Needs in Vermont

CRB II
Boating Boating

Unrestricte d Restricte d

Needs 740 acres 1, 050 acre s

Irnproven’uent of — —existing 
______ _______

Net —740 acres — 1 ,050 acres

CRB IV

Boating Boating
Unres t r i c ted Res t r i c ted

Needs 7,Zl0 acres 4,Z70 acres

Improvement of 700
existing 

________ _______

Net —6,51 0 —4,270

4 . Massachusetts

In the State of Massachuse t t s  the 1980 w a t e r  s u r f a c e  needs  are
25 , 350 ac res  which would be expected to g row to 49 , 020 by 2000
and 80 , 290 a c r e s  by the year  2 020 . The associa ted  land require-
ments  a re  e s t ima ted  to be 55 , 950 ac res  by 1980; 106 , 300 by the
year 2000;  and 172 , 500 by the year 2020 . Improved public access
and development  of addit ional rec rea t ion  f ac i l i t i e s  in the ex i s t ing
water  suppl y r e s e r v o i r s  would make ava i l ab l e  over  12 , 000 ac r e s
of wate r s u r f a c e . This is appa ren t  in the fo l l owing  table:
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TAB LE 2 1C

1980 Water Surface Needs in Massachuset ts

CRB V

Boating Boating
Unres t r ic ted  Res t r i c t ed

Needs 13 ,92 0  acres 11 , 430 a c r e s

Improvement to 13 ,000(1) 900(2)
existing 

_________ __________

Net 920 acres 1O ,530 acres

(1) Include s 12,000 acres in water supply reservoirs.
(2) Include s 260 acres in wate r supply r e s e r v o i r s .

Howe ver , the State rule s and regulations , approved b y the State
Department of Public Health and State laws, must be amended be-
fore contact recreation such as swimming within a water  supp ly res-
ervoir  can be allowed. A discussion of this subject  is conta ined in
Appendix R. Without complete use of wate r supp ly reservoi rs  for
recreation, there is no chance for meeting the needs for boating
that will be exerted on CRB V by 1980. In fact, even ‘~ith the useof water supply reservoirs , there will still be a cons iderab le de f ic i t
in the res t r icte d boating.

5. Connect icut

In the State of Connecticut there will be a need for 22 , 140 a c r e s
of water surface additional by the year 1980; 33 , 350 by 2000; and
68 , 800 by the year 2020. The associated land r e q u i r e m e n t s  to be
44 , 150 acres by the year 1980; 87,850 acres by 2000; and l40 , 3’- O
acres by the year 2020.

As the fi gures  in Table 20 show , the shortage of water—oriente d
recreational facilities in CR8 VI is severe . Again , a substantial
portion of this need could be met by improvement to and use of exist-
ing water supp ly reservoirs. The fo l lowing  table i l l u st r a t e s  the im-
pact of using wate r supply reservoirs for recreation .
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TAB LE d i D

1980 Water Surfice N eed s  it  C o n n e c t i cu t

CR8 VI

B o a t i n g  B o i t u n - c
Unrestricted R e s t r i c t c ’cl

Needs 14, 180 acres 7, 9t0 acres

Im provem ent of 1 , 3 0 0 ( l )  —

existing 
________ _________

Net — 12 ,880 —7 ,960

(1) Almost entirely in water supp ly reservoirs .

Probably the g r e a t e s t  s o u r c e  of r e c r e a t i o n a l  w a t e r  s u r f a c e  wil l  be
the main stem of the Connecticut Rive r through the Hartford t o
Hol yoke R e c r e a t i o n a l  Navi ga t i o n a l  P r oj e c t  and by development Of
f ac i l i t i e s  at the B u r e a u  of Outdoor Rec rea t ion ’ s Ga teway  U n i t .

As large  as the wa te r  s u r f a c e  r e q u i r e m e n t s  appea r  to be , the
land r e q u i r e m e n t s  are far  g rea te r . In the lower  p o r t i o n  of the b as i i -m ,
in CRB Areas V and VI , due to the rap idl y i n c re a s i n g  u r b a n i z a t i o n ,
t h e r e  is a need to provide  adequa te  open space fo r  p r e se n t  and f u ture
use. In the northern portion of the basin CR8 Areas I , 11, III , and
IV , although the pre ssures of urbanization are’ not as great , there
is still a need to preserve the unique e n v i r o n m enta l  quality that pre-
sent l y ex i s t s .  Although the  p r e s s u r e s  e x e r t e d  by the population are

not as g rea t , they still exist to the extent that they will , if un c h e c k ed ,
change the beauty of the basin. One way to preserve the beauty of
the valley is to acquire the land adjoining our streams and natural
w a t e r  bodie s so that they ~vill be available for the us e ’  of fu t u r e  ge - n —
e r a t i o n s .

Final l y ,  due to the t r e m e n d o u s  p r e s s u r e s  for  a d d i t i o n a l  w a t e r
s u r f a c e  ar e a , and the g r e a t  i m p a c t  t h a t  r i s e ’ a! \~~mt e r s u p p ly r e s e r -
voirs  could p r o v i d e  in meeting this r a ’o d , t h e r e  is a need  to  stud y
the poss ib i l i t i es of r n a k i r i u z  c o n t a c t  roe re ati onm i ~IS C  c a mp a t t h b -  w i t h
wate r supp ly r e s e r v o i r s .  At ~~~ s en t  the ro is l i m i t e d i n t e r n  u , t t i o i :
ava i lab le  in New Eng land  in the co s t  of p r o v i d i n g  f ac i l i t i e s  i t  w a t e ’ r

supp ly reservoirs or the certainty that p r op e r  n i a i n t c n a u r m  ‘‘ i n  ( : 0

p e r f o rm e d  to p r e s e n t  a l l y  l i k e l i h o o d  of h e m  i th  p r a P  P rn s . 

— ~~~~~~~~~~~~~~~~~~~~~~~~~~~ - _____________________________ ~~~~~~~~~~~~~~~~~~~~~~~ 
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E . E N V l R ~~ N M E N T A L .  P R E S E R V A T I O N

The i h r m r e t o  r of the ’ C on n e c t i c u t  R i v e r  V - u l l i v v i  r i ’ s t r i o :  O r —
e s t  to t i r b a t :  c o n I c  rs , fro m ski m o u n t a i n s  a t  d r o l l u r : ~ t i l l s  t o  t e a s t - i

m a r s h e s . I t :  r e ’ n :o t t’  c o rn e r s  v h e r -  r oan h as  n e t  O i e t l  - i  chi t :  i t - I

e l eme - ’ t , b ar e  ‘a i ld er n e s s  c o n d i t i o n s  r e nla i l l . In p p u i l m t e ’ d m m e ’ , i s ,

j n t 1 ,
~~~5~~t~~ 

0! l a n d  use an d  n a t e r  rn~m n a g e m n e ’ n t  c a ’ , , : - d  h a s  t o - e n  h , i r t ~~e ’d .

The  C o n n e c t ic u t  River \T , 1 1 ~’ ,- h as  l i t t l e  t r i o  ~i i i J er n c s s  i~~cl v e t

n a t u r e ’ s e l e m e n t  h as  not been comp letel y r e m o ve d . The  ‘ ‘I v i r o r i —
m e n t a l  q u a l i ty  an d  character of the C o n n e c t i c u t  R i v e r  Bos  i t .  is  a n o —
tiona lly kn own a tt r a c t io n  ,t n d  i t s  u n i qu e  q ito l i ty  is n ot  1 nd it :  a ny

o t h e r  se c t i o n  of the  c o u n t ry .  I n c r ea s i ng  p r e s s u r e s  or u r b , i n i , ’ t i c r ,
i m p rov e d  h i g h w a y s , and  the n e e d  for  add i t on a l  u u u t c l o o r  r c - c r - t u r . , m l
op p o r tu n i t y  a re ’  graduall y dimi ni shi ng this  n a t u r a l  r e s o u r c e. C
s equ e nt l v  , t h e r e  is a n e e d  to take  c o o r d i n a te d c t i o u :  t o  r e  t r u  t i i
p r o  s c nt  e n v i r o nm e n t a l  qu a l i ty  of the C on n e c t i c  it R i v e r  V i  l i e ’’ . T h ’  r e
is need  for a coordinated program of a c t i o n  a t  F e d e ra l , St t i , n d
local i’ve is to i n s  ore that this can be’ ice  omp i i s h e ’ d .

Adequate land use contr ols and river areas ire ol n i a l o r  C O c  ~~m n .
Tb r o u g h out t s linear c o u r  so , t h e  rivers , l and  f o r m , l a n d  ii so , ,i nd
p o l i t i ca l  c P a  r a c t i a  r c h a ng e s  fr e q u e n t l y. It is , the rd ore , m an d a  my
that the State or , where necessary, interstate agencie s ret i n an
effective manner to safeguard the environm ental mm nenities i n h e r e n t
in v a r i o u s  roaches in the Connecticut River Basin . This c a n n o t  i i
done by p l a n n i n g  a l o n e . Laws mu s t  be e s t a b l i s h e d  a n d  f u n d s  app to~~~

priateci. Scenic river programs m u s t  be c o n c e i v e d  , m n d  e f f e c t e d .

The program m ust a c c o mp l i s h  t w o  t h i n g s :  first , i t  m u st  r e ’ —
store , protect , an d  e n h a n c e  c u l t ur a l , scenic , and p u b l i c  h e a l t h  a~~—
pec t s of a river volley: and se -c  ond , it  s h o u l d  pt’ vide  p u b l i c  0 c c c ’s s
for controlle d roe reation activit y . To do this , u d e q u i r t o  l uoi u se-
c O n t r o l  m e a s u r e s  r ou st  be o st ib l ished and t h e y  t : i i ~~~t t o , t i  h i ’ m i s t
e f f e c t i ve  , ,m c o op er a t i v e  p r o g  r i  ni be t v - e o n  S t i l e  a nd  local ~ eve r i t  —

0 1: t .

T h e r e ’ is a n e e d  to p r o t e c t  o u r  e x i s t i n g  l n - d . As n o t e d  ‘- , i r i i e r ,
the  n , m t r i r a l  f o r c e s  ,end the a c t i v i t i e s  of m a n  ( l e s cr i b - d  i n  \ p p e r o i i \  0
of t h i s  r e -p o r t  t : m  o r e s u l t e d  in  m n  d X c e ’p t 1o I l ~l i l v  sc - : : ~~ I i  : l s c m 1  .

m v a r i e d  ord  m I t r e - l i ve f o r m , m an  h i s  c r e a t e d 1 p m t t - r : :  i f  t o v -n~- ,
f i e ’l d s , m o d  or&’sts which l~~s great v~~rie -t ~- ,r n cl ~ i s u , m 1  m p p e ’ u l . I i t  m v
i n s  t , i r: c i ’s , u r b a n i / - , lt i on  a r id in d u s  t rio Ii a m  t i  on ira  ye bce ’ it  c m e -  l i v  cl i  —
structivc of  b o t h  n a t u r a l  f e , m t u r ~ - r-, m n d  t i ’ e ’  p h v s i c , i l  re -un,, j O t -  f ‘t i l l ’ s
pas! V t  t h e  Conn ecti cut River B a s i n  r e m a i n s  one f t h e ’ ! l i t 1 o i : ’~~ n~~~st
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attractive reg~on9. As the population continues to grov- and the north-
eastern megalopolis becomes  more  consol idated, t he re  will be an in-
c reas ing  need to p ro tec t  our ex i s t ing  n a t u r aL  a r eas  and h i s t o r i c a l  re-
sources .  Only by the mos t  exe r t ed  g o ve r n m e n t a l  e f f o r t , local , State ,
and Federal, and the most determined commitment by the peop le of

the val ley,  can our he r i t age  be p r e s e r v e d .

There  is a need to do the fo l lowing:

— — Areas  of sign i fi can t  n a t u r a l , h i s to r i ca l, and archeo-
log ical impor tance  should  be ident i f ied, designate d by
the g o v e r n m e n t  at local and State levels.

— When h i s to r ic  site s are  se lec ted  for  p r e s e r v a t i o n, in-
c r ea sed  a t t e n t i o n  should be g iven to the se t t ing  which
so often con t r ibu te s to thei r  e f f e c t i v e n e s s  such as
Plymouth, Vermont where the virtually unchanged
village adds much to the effectiveness of the Coolidge
Home.

— There is a need to evaluate the h i s t o r i c a l  and archeo-
log ical  r e s o u r c e s  d e s c r i b e d  in Appendix 0 as to t h e i r
possible  inc lus ion  in the rcg i s t r y  of nat ional  h i s to r ic
l andmarks  as wel l  as to identif y ,  for  inc lus ion  in the
reg is t ry , any additional site s of State and local si gnif-
icance

- There  should  be an eva lua t ion  of the n a t u r a l  and s c i e n t i f i c
r e s o u r c e s  desc r ibed  in Appendix 0 to d e t e r m i n e  the s i te s
of national , geo log ic , eco l og ic , or scienti fic impor-
tance , if any ,  fo r  poss ib le  inc lus ion  in the reg i s t r y
of natural or environmental landmarks.

— Finally, steps should be taken to insure that , prior to
development of any extensive areas , inves tigation s be
undertaken to d e t e r m i n e  the natural , his to r i c , or arch eo-
log ical import ance of t im e  s i te  and to i n s u r e  t h a t  w h e r e
there is significant value , it wil l  not  be d i s t ur b e d  or , in
lieu of that , to take n e c e s sar y  s teps  to m i t ig a t e  l o s s e s .

G e n e ra l l y ,  t h e r e  is i r i c ed to p r e s e r v e  the eve -r oll scenic qualit y
of the basin by sound  l a n d — u s e  p 1~m n n i n g  and e f f e c t i v e  zon ing  to pre-
vent t he scenic q u al i t y  f r o m  b e i ng  damaged  or d e s t r o y e d.  The f o l —
lowing are a few a dditional proble ins on en vir otirn e nt a l  pre  se r v a t ion .

II., ~~.~~~~__- - - ‘— 
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In order to provide a quality setting for outdoor recreation in the-
basin , a vigorous program for conse rvation and restoration of major
natural resources and scenic elements is needed. Natural resources
planning should include programs to preserve the eco log ica l  environ-
mental conditions to make possible the use and en joyment  of these re-
sources  for recreat ion.  Where changes occur that reduce the recre-
at ion value of land and wate r , ste ps must  be devised to coun te rac t
the ill e f fec t s .  Changes in land management  and types of vege ta t ion
can a f fec t  such factors  as mois ture  content , t ransp i rat ion , evapora~
tion , salinity , and the le vel of the water  table . These are i tems that
affect  the plant and animal life of the land for recreat ion and also
have ar-i e f fec t  on the aquatic population of our s t reams.

Although this is not truly a wate r resource area , there  is a
need to eliminate the pollutants which are invading our a tmosp h e r e
such as f rom burning dumps and from an occasional indus t ry.  The
value of clean air to the valley, to a recrea t ion—minde d State , can
hardly be exa ggerated.

The unbroken  s t retches of mountain rid ges are  g r e a t l y appre-
ciate d recreat ion resources.  There mus t  be controls  to p r e v e n t
deve lopments  such as ski resort s , r oads , powe r line s , and the
like f rom disrupting this scenic beauty of the rid ge line . There
is a need for  accelerate d acquisition of scenic s i tes  and s t r i ps b y
easement  and zonin g to prevent  damag in g uses  of land.

There  is a need for more comp lete landscaping and m a i n t e n a n c e
of h i s to r ical s i tes . An examp le would be that  fart -o s which i l l u s t r a t e ’
typ ical r u r a l  activity be pu rchased  and set aside by the State .
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F. ANADROMOUS FISHE RIE S RESTORATION

1. General

The four basin State s in cooperation with the U. S. Fish and
Wildlife Service have agreed to support a fishery program for the
basin which has as its objective realization of the full potent ial of
the fishery resources of the basin both anadrornous and resident .
This work is now under the direction of the Policy and Technical
Committees for Fishery Management in the Connecticut Basin. The
anadrornous portion of this program is chiefly concerned with resto-
ra tion of the historical run s of American shad and Atlantic salmon .
The shad run would be extende d from its present  ups t ream limit in
the Holyoke pooi to the Bellows Falls pool . The salmon run would
be re—established primarily throug h a hatchery sn’iolt— stockin g pro-
gram upstream to the major  spawning hab itat , such as that in the
White and Ammonoosuc Rivers. To realize the full objective of
this program , there is a need for  action in five areas , namely:

— Fish passage fac il i t ies

- Fish hatcherie s

— Stream bank access

— Proper  interstate regulation

— Low flow augmentat ion and re-regulat ion of s t ream flows.

2. Specific Needs

The objective and requ i rements  of this p rogram are  more  full y
elabo rated on in Appendix G of this repor t . Brief l y ,  however , the
needs of this p rogram are as follows:

a. Fish passage facili t ies at the five major  dams on the
main ste m of the rive r will be required.  Passage faci l i t ies  at the
lowe r three dams will be desi gned fo r both salmon and shad. The
facility at Bellows Falls will be desi gned p r imar i ly f or At lan t i c
salmon ; howeve r , there  will be suf f ic ien t  use by Am e r i c a n  shad
to p rovide l imited additional bene f i t s .

b. Fish ha tcher ies  are  neede d to accomp lish the’ sa lmon
res tora t ion p rogram , which has as its goal 40 , 00 0 adult sal m on
at the r iver ’s mou th . Salmon hatching and r e a r i n g  fac i l i t ie s
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ca pable of producing some one million srnolts  will  bet r e q u i r e d .  It

is expected that  the goal of 40 , 000 sa lmon will be ’ ach ieved  by the

in t roduct ion  of ar t i f ically  rea red  smolts and the ma in tenance  of an

expande d smolt-stocking program and na tura l  r eproduction in

s t reams such as the White , C old , and the Ammonoo sUC R i ve r s .

The exact number  of ha tcher ies  r equi red  to pro duce  this to~~l has

no t been de te rmined , bu t five locations have been unde r cons ide r-

ation: one in Vermont , two in N ew Hampsh i re , one in Mas sachu-

set ts , and two in Connect icu t .  At least  two h a t c he r i e s  may  d e p en d

on proposed r e s e rv o i r s  for par t  of the i r  wate r supp ly.

c . A key to the r es tora t ion  p rogram is the a c q u i s i t i o n  of

land so that the pub lic may avail itself of the f ishin g oppor tun i t i e s

resul t ing f rom historic  run s of Atlantic  salmon and A me r i c a n  shad .

There is a need to acquire suff icient  land to provide the n e c e s s a r y

public access  and this should be incorporated on a mu l t ip le -purpo se

basis with acquisition needs for  other purposes  such as r e c r e a t i o n

or resident  fish or flood control.

d. To assure  the success  of the anadromous  f i she r i e ’ s

resto rat ion p rogram and to attain the coordinat ion n e c e s s a r y  to

optimize benefits f rom the program . interstate regulat ion v - i l l  be ’

necessa ry. When the proposed f isherie s become a real i ty , the

four  State s involved will need to cooperate to establ ish  r e g u l a t i e n

to maintain the f i sher ie s as well as to assure  that  each State s h a r e s

equitably in the related f ishing opportunities.

e. Adequate minimum flows are essential to the ultimate

achievement of the goals of the anadrornous fishe ry p r o g r am . Pre-

l iminary analysis of natural  flows in the Connecticut  Rive r Bas in  i i: -

dicates that f rom a f ishery viewpoint , the instantaneous m i n i m u m

flow release at the main stem dams along the Connect icut  R iv e r

should be 0. 25 cubic feet per secon d for each square mi le  of d ra in -
age area upstream from the dam in quest ion.  The Coord ina t ing  Co~-

rn ittee for the comprehensive study recognizes  the need  for  a d e q u a t e’

minimum flows and has recommended  that the power compan ies  main-

tain a min imum instantaneous release of 0. 20 cfs  it  the e x i s t i n g  f ive

main ste m powe r dams with the remaining  flows to be prov ided  by re-

leases f rom new and exist ing t r ibutary  r e s e r v o i r s .  A gain , as in the’
case of st ream b ank ac q u is it ion , increased  f lows v - - i l l  s e r v e ’ m u l t i p l e —
use s imp r oving both the quantity and quality . It should be n o t e d  tha t

these inc reased flows will  also enhance such  r elated uses  as r ec re -

ation and wate r quality for the res ident  f i sh  p r o g r a m .

In the salmon r e s to ra t ion  p r o g r i  m , the  W h i t ”  R i v e r  i t  V e’ r u n  r u t

and A m m o n o o s r u r  R i v e r  in Ne~ H a m p s hi r e  a r i  r e - g m  r d ” d  a s  p r o c i p~r l
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objecti ves  of the p r o g r a m. In addit ion to t hese  two s t r e a ms , by
1980 Atlantic s a l m o n  are expecte d to occur in the Salmon and Farm—
ington R i v e r s  in Connec t i cu t , the Wes t f i e ld and Deeru ie l d  in Massa-
chuse tts , the’ Cold Rivc- r in Ne’s’, Hampshire , and the W o s t R ive r  in
Vermont.

G. RESIDENT FISHERIE S AND WiLDLIFE

1. General

Since the time of the early settlers , development of tf i- C o t i r e t e  t i —
cut River Basin has gradually encroached upon the available fish a n d
wildli fe resources of the basin. Initiall y, fish and wildlife v-as irn —
portant as a major source of food and income for the pioneers . De-
velopment of agricultural and other comn n -m ercial  sources  has caused
the importance of these resources as a source of food to dwindle
drast ical ly. Howeve r, as the popuiation has i nc reased  a n d  urban
living has become pr edomi nant , these same fish and wildlife re-
sources are now significant in providing a source of income ret suit—
ing from the dem and for outdoor recreation . Demand for recre-
ation opportunities h~~s grown in proportion to increased population ,
improved traveling facilities , and increased leisure time du€ t o

hi gher incomes and shorte r working hours . Surveys of f i s h i ng  and
hunting indicate tha t  in terms of basin population , we should plan f~’m
the needs of hunters and  fishermen within a population of 1. 2? it - ill i ci t -
peop le in 1960 ; 1. 5~ million in 1980; and i. 3 million i t .  ~ 0Z0 . This  is
r epr esentative of t h a t  po r t ion  of the total population 12 y ear s  of ag e ’
or over.

~ . Dern~ ad

Frein i  fi~’~~c1 Su r \  - c s , i t  si-as d e t e r m i n e d  t h a t  the  f i s h i n g  us e ’  of
t he  b a Si l  ‘ s lake s and s t  r ’am s was ~mppr ox i t o , ,  to I V ~ , 650 , 000 r t ; a f l _ d~tv s
in l°60 as toted in Appendix G. This v - a s  attributable t 175 , ( 0 1
r ’’s id e n t  f i s h e r m en and  l~~, 000 r o n — r e s i d e n t  f i s h e r m en . The 1 - r o e c t e d

i l l e x ceed  , ~00 , 000 m n m n ~~days iii 1980 and l~~, 000 , 01)0 t i t a n —
days by I t t ,  ye’~rr ~~~~~ T mh l e ~~ arid T i h i e  ~i pr i s m - u  t t h e -  c o n t r p . i r i —
s on of the  e p t i u t i u r t  di ’ i - l o p r n e i t t  of potential s u p p l y v e r s us  io ’i , m n d
for re sident t i ~~h e - my r e - s o u r c e ’ s  in t i e  six C o n r t e ’ ct i e u i t  Ricer Basin
areas. l- ’u c u r e  1-I sho v - s the  n e - e d  for f j s l t e  r c  r - s e i r i , ’ s .

~~. N eed

TI ’’ n e e d  f o r  ‘ ‘ t i i t i o n e m l  f i s h  - e r a !  \‘ i l d l i f  s i p t d l y v - i l l  i ( ~~, - h . t s i i :

dc ’p t ’ t u i t s  i m  r t t ’ ’ l y ce I i  m o e ’  t h a t  c i i  ‘c u u u , m e j e ’ f e i t i t  - r o sa  i r e  e - ,
For  e \ I r n p le , t i m e  1 , - r o e  I ~ i c e  h ‘ x u s t c i c 0 0 1 c r ’ p~c iv  r i se r \ u r ’
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TAr ~1, E ~d

O pt t m c n m  d e ’ i e l o p t n e - c c t  p o t e n t i a 1~~~of Supp l~ V S . ( t ( ’ r . i t t ’t  t o y -  r e ’r , l d p ; t fis~i e ,  ~~, , u , i . : ,  ~t n

1 I ’Pl ]( ‘N  [ N

I 9N()
Supp l y  l)e una~~m~~~_

t otal l ocal ~“ Wj t h oj t  N o n - W i t h  N o t - W j t ( o u t  No,i — W it h  N o , , -  ~ j t l i o
d e n t s  - I t e s i d t e te ,  H e s i m t ’~ ”t~~ I( r j d ou~ s lIe sid

-‘e~-ea I , N e w  h ampsh ire
(‘o l d — W a t e r  St rca us :tos , 500 76 , 600 75 , 000 202 , ‘100 0 0 98
W a r n y - w a t e .  S t reams 34 , 60() 0 3 801) 10 , 2( 11) 1) 0 4
(‘old—w 3 ter Poads 395 , 200 11,900 90 ,1)1)0 242 , 91)0 0 0 117

Wa rm ’water Ponds !~~Ji~~ ~~~~~ Lqq~~

951 ,201) 1OL ,500 187 ,501) 506 , 101) 0 0 245

Area t E , Vermont
Co1d-w~it e r Strea:n s 2~ 7 , 90() 52 ,200 77 ,600 137 ,200 1) 0 113
War m -water Strea m s 38 ,000 0 6,500 11 ,400 0 0 9
(‘old-water Ponds 270,301) 8,000 86,200 152 ,50) 0 0 126
Warm-water Ponds 198.800 ~~70Q 45,~ 00 8 0 0  0 0

805,003 65 ,900 215 ,600 381 ,20() 0 0 315

MIDDLE BAS IN

A rea I I I , New Hampsh ire
Cold-water Streams 182,000 35 ,000 143 ,300 232 ,100 0 85,100 220
Warna-water Strea ns 153 ,600 0 24,400 3t~,70O 0 0 36
Cold-water Ponds 291 ,200 15 ,000 195 ,000 309,400 0 33 ,200 294

Warm-water Ponds ~~9,300 ~~7.700 121.900 i93 .4~ Q 0 _ _0~
1,166 ,100 97 ,700 487,600 773 , 600 0 118 ,300 735

Area IV , Vermont
(‘old-wa ter Streams 309 ,700 73 ,900 175 ,100 270,700 0 34,90() 289
Warm-water Streams 185 ,700 0 3-5,000 54 ,200 0 0 57
Cold—w ater Ponds 146 ,000 15 ,000 131 ,400 203 ,000 0 71,600 218
Warm -water Ponds 155 ,800 21,700 96,300 148 ,90q 0 14,80() 158

797,200 110,600 437 ,800 676 ,800 0 121 ,300 722

]J Opt imu m development pote ntial assumes that pollution will be abated and that adequate public ac
closed to publ ic fishing not considered ; p rivate ponds considered at 50 percent of potential ) .

2/ Tha t portion of the total supp ly which constitutes a fishery of restricted or local signif ican c

non-resident fishing demand .
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TAFt1 , i:  :~

d~’ v r , . m i n i to y ’ r ’u . i d e n t  f is h e ry ’ I’~ ’ : t )  i t  c , :  ‘ I n  l i s t - r n ,  I C y

1 PP [’)(  -\S I N

202 1)

_______ -

W i th  No: W ithout No,i— W i t h  Not i — ‘
~ 1 t h o i t  N i t  - WI I it ‘ ( o r —  W i t  tiou t N a n —  W i t h  N~~, i

R e s i d e - a s  H es i ,h ’~~ut8 ~~i4fflt~~ Lø~~’thii~~~ ~~~ i!t~, !i,s Res d nt  - 
I(es t d e r u t

:102 , ‘hh) 1) 0 98 , O i ) i )  3 5 4 ,) 01) (1 45 , 2,0)

10 , 2 ) ) m ’ 1) 0 4 , 91)0 18 , 201) 1) 1)

242 , 0(0) 1) 0 117 , t i t )  ) 436 , 91) 1) 0 53 , tj Oe )
0 0 24 , 50i) 91 , 000 0 0

506 ,100 0 0 245 ,000 910,200 0 98 ,800

137 , 200 1) 0 113 ,400 273 ,400 0 27,700
11,400 0 0 9,400 22 ,800 0 1)

152 , 500 0 0 126 ,000 303,700 0 41 ,4 3’)

~~ j00 0 0 6~~ 2O0 159,500 0 0
381,200 0 0 315 ,000 759 ,400 0 69,100

MIDDLE BASIN

232 ,100 0 85,100 220 ,501) 410,100 38 ,500 228 ,100

33 ,700 0 0 36 ,801) 68 ,400 0 0
309,400 0 33,200 294,01)0 546 ,800 2 ,800 255 ,603

2 ____ W ,700 ~.4Li,QQ _ _ Q  
- - - -

773 ,600 0 118 ,300 735 ,000 1,367 ,000 41 ,300 483 ,70’)

270,700 1) 34,900 289 ,000 500 ,200 0 211 ,200
54 ,200 1) 0 57 ,801) 100,000 0 0

203 ,000 0 71,600 216 ,800 375 ,200 70 ,800 22 9,200
148 ,~~~O 0 14,800 158,90’) 275~•,l0t) ~

j,2Q 119~ 300

676 ,80.,~ 0 121,300 722 ,500 1 ,250 ,500 73 ,900 559 ,700

I will be abated and that adequate publi c accen ’ vIll be provided (water supp ly reservoirs cur ren tly

Ida considered at 50 percent of potential ).

fishery of restricted or local significa nce ar~0 cannot logically be used to satisfy



_~~~~~~

TAI3LE 2 3

Optimum development potentia i 1-’ o t supp l y vs . de mt , t rt for rest l e t t  f i s he r , ’ res

t ,owi :it ItA.n I~I

1 : 1 W ) )
I )emand Need I

Supp l y  W I th o it W i t h  
- 

W i t h o u t  W i t h  W i  t i m o u t  W i t i
Ar ea Latent  I a t e m r t ~~- ’ La ten t  l , a t e i , t ~ / L a t e n t  l~ati

pe F i s h e r ~ _____-  
[)eyna nd lIe irma r id ~ema rid - ~~ ‘~‘!24 2~~~~r1d - l)ep

A re, -t V , Massachusetts
Co l d— w a t e r  Streams 406 , 11) 1) 409 , 60e) 518 , 901) 3 , 500 1 1 2 , 81) ) 771 , 200
War m — w a t e r  Streams 4 14 ,900 136 ,600 173 ,000 0 0 257 ,100 31~
‘ ‘old—w a ter Ponds 335 ,603 512 ,000 1348 , 701) 176 ,4 )1) 313 ,100 964 ,000 1 ,171
War m—water Po ids 770,10() 648 ,60() 821 ,61)0 0 ~l ,50t) 1 ,221 ,000 1 ,49]

1 ,926 ,701) 1 ,700,800 2 ,162 ,201) 179 ,900 4 7 7 ,40’) 3 ,2 13 , 11 0 3 ,92~

Area VI , Connecticut
Cold—water Streams 242,700 367 ,500 4 f~2 ,N00 124 ,800 240 , 100 846 , 200 1 ,051
War m—water Streams 443 ,600 306 ,200 41)2 , 3 t ’ 0 (1 705 ,200 881

Cold—water Ponds 211 , 600 471 ,600 619 , 61) 1) 230 ,000 378 ,001) 1 ,086 ,000 1 ,351
Warm-water Ponds 26~~,7O0 ~~~~~9QO _ 5O7~ QQq 117 ,200 238 ,300 888,600 l~~1i~

1,196 ,600 1,531,200 2 ,011.70 3 472 ,000 856 ,430 3 ,536 ,000 1,4)~

1/ Optimum d~?ve1opment potential assumes that pollution will be abated and that al’?quate publi
(water supply reservoirs currently closed to public fishing not considered ; private ponds c

2/ A measure of 1ate~it detn.tnd can be obtained if we assume that the differenc e betwee’r Natjo~
average participation rates reflec t art ur,fulfilled demand which car be s ,Utstt~ d i f  adeqial
available within the subarea.

K — I  02



—~~~~~~~~~~
- -

~~~~~~~~~~ - - - -~~ - —--~~~~~~~~~~ 

TABLE ‘3

I potentia I~~ of supp ly  vs . de~t ,t ul fo r  rest : ic’it  fishers- i’esu irces (iii fisherm~n—days)

I,Ow i- :it I I A $ L N

2 2 ))

— 
I )emand Need 

— 
1)emand Nee d

L t h o m t  W ith  W i t h out W i t h  WI Itiout W i t h  
- 

v, i t i ~oi t  W i t h
itent I at emi t 2/ Latent la  temit~ -’ L a t e n t  L ,at ~ - c t ~~ L a t e nt  I,a

~mand l)e ,nar ,d I)emand 1)e ;n ,tnni 1)ernand Demand Demand 1)eyna nd

9 , 61)0 518 , 900 3 , 500 112 , 800 771 ,21)1) 04 2 , :11h 3135 , 100 536 , 200
16 ,6)hi 173 , 001) 0 1)  257 , 100 314 , 100 0 1)

L2 ,000 648 ,71)1) 176 ,4 )0 313 , 1 1)1) 964 , 000 1 , 177 ,900 628 ,400 842 , 300

18 ,601) 821 ,601) 0 ~l ,500 1,22 1 ,01)0 1 ,491 ,900 450,900 721 ,800

113, 801) 2 ,162 ,21)0 179 ,900 471 ,401) 3 ,2 13 ,3 )1) 3 ,926 ,200 1 ,444 ,400 2 ,100 ,300

I7 ,50() 4~~2,80O 124 ,800 240,100 846 ,200 1,057 ,900 603 ,500 815 ,200

)6,20() 402 ,3 I i )  0 0 705 ,200 881 ,600 26 1,600 438 ,000

P1,601) 619 ,601) 230,001) 378,000 1,086 ,000 1,357 ,701) 844 ,400 1,116 , 100

~~~9O0 507~,,000 _ 117 .2Q2 238 .300 888 ,,~~00 1I,1lQ~ 800 _6l9 ,900 —_842 • i00

fl ,200 2 ,011.700 4~ 2,000 856 ,40’) 3,536 ,000 4 ,438 ,000 2 ,329,400 3 ,211,400

*aes that pollution will be abated and that a1?quate public access will be provided

closed ~o public fishing not considered ; private ponds consIde red ~t 50 percent of potent ia l ).

obtained if we assume that the differenc e between Nationa l Survey (1960) and Area V and A rea VI

t an un fu lfilled demand which car be satisfied if adeq .zate fishing opportu nities were

p. 
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582,500

121,30O~~~~ 

- 

628 ,800

MASS. 

- 

. 2,100,300

477 400
f ___________  ________________________  ____________

3,211 ,400

CONN.
856,400

___________  _______________________ ___________  -j

1980 2020

UNSATISFIED DEMAND FOR RESIDENT FISHERY RESOURCES
(I N FISHERMAN DAYS) FIGURE 14
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can be used for fishing. Art evaluation of existing and projecte d un —
satisfied demand for resident fishery resources is shown on Table
22 and 23 and Figure 14.

In addition to the need for additional opportunities for fishin g
and hunting,  there is also a need to solve the many problems pre-
sently facing the fish and wildlife resources.  Significant among
these are:

- Lack of public access

- Pollution

- Points of extremely low flow

— Sing le purpose use of wate r areas for hydroelectr ic
regulation

- Diversion of wate r for pumped storage and wate r
supply use

— Thermal loading

- Barr iers  to fish passage

- Sand and gravel  dred g ing

- Insufficient  amounts of fishing habitat in reasonable
proximity to population centers.

Wildlife resources  capable of meeting needs are also l imited
by lack of public access  in addition to des tr uction or a lte r ation of
habitat.

4. Specifi c Problems and Needs

Providing adequate fishing opportunitie s to satisfy fu ture  de—
n’tands is possible in the Upper Basin , but becomes i n c r e a s i n g ly
difficult in the Middle and Lower Basins.  The follo .ving table shows
w hy the Upper and Middle Basins  are so at tract ive to r e c r e a t i o n i s ts :
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TABLE 24
AVAILABLE SURFACE WATER AND

STREAM BY SUB-BASIN

1980 2020

Acre s Miles Per Cap ita Per  Cap ita

Significant Significant Acres  Miles Ac re s  Miles

CRB Lakes S t reams  Lake s Streams Lakes Streams

14 , 509 796 • 43 9 • 024 . 372 . 02

II 10 , 285 668 . 271 .018 . 206 . 013

III 15 , 633 568 . 166 . 006 • l Z n  .005

IV 7 , 077 954 . 081 . 01 1 . 058 . 008

V 32 , 871 1, 059 . 042 . 001 . 029 . 0009

VI 7 , 181 495 . 007 • 0005 . 004 . 0003

TOTAL 87 , 55~~~~ 4 , 540

( 1)  Wate r supply reservoirs  closed to f ishing have been omitted.

Most f i shermen are not satisfied with . 007 acres  per cap ita of

fishing wate r in Connecticut when a 3 to 4—hour drive can take them

into northe rn New Hampshire where . 439 acres  per individual is

available. Also by 2020 stream fishing opportunitie s in Massachu-

setts and Connecticut will be even more limited.

One of the m ost important problems throug hout the basin is that

of pub lic access . Much of the land is becoming res t r ic ted throug h

the use of “No Trespass ” signs. Even remote areas are now suf fe r-

ing f rom the influx of residents in increasing n u m be r s  and “No Trc~-

pass” signs are becoming comm on throug hout the basin.

Due to de velopment along the shoreline of our ponds and lake s ,

public access is ei ther  l imited or unavailable . Unless  access  u~is

established long ago , there is no room to establish it now . A c c e s s  -‘

is genera l l y l imited to private ramps and on many g rea t  ponds ,

shoreline access is non-existent.  Assured  public access  to gre~mt

ponds is a State and local problem that must  be solved p r e f e r ab ly

by enforcement  of exist ing laws ra ther  than enac tmen t  of n eu  ones .

State and Fe deral s t reambank acquis i t ion is imp er a t i v e  if the

public sport  of cold—wate r s t r eam fishing is to ~ o n ti n u e  on r rn o d c r—

ately large scale in the Connec t icu t  Basin. A lso , with the resto-

ration of Atlan tic salmon and increased runs of A m er i c~t u ~ shad , re-

cess to s t reams  support ing these species  will  have  p r e m i u m  ~~i l t i ~~s.

Acquisition now in the public i n t e r e st  is a b s o l u t e ly  r t - e s s a r v  ev e n

K - l O S



t houg h th e  cos t  of  s u c h  acquisition may ex c e e d  t h e  c ro- t of . t l l  o t h e r
a sp e c t s  of t he  p r o g ra m  i n c l ud i n g  s p e c i e s  r e s t o r a t ~~r r . ,  f i s h  i~t d de r~~,
and n e ce s s a ry  h a t c i -re ry facilities, It is i m p o r ta n t  to  no te , ho~~t ’ve r
that  the  p u r c h a s e  of such  lands  w o u l d  p ro~ ide m n u l t  ip  Ic — p u r p o se  he l e e  —
fits and would a s s u r e  r e c r e a t i o n a l  a c c e s s  for all j u t - i r e  g e r u - r r t i o r i s .
The value  of s u c h  access is so far— re~t lu ng t N - i t  i t  s h o u l d  no t  be
weighed I g a i n  st  b e nt  fits occurring during the n o r m a l  1 01) — \  c - a r  pro—
cc t l i f e . E a c h  of t i r e  bas in  S t a t e s  h a s  an e c t  l y e  p r ug  ra in f o r  - —

quisition and deve I op r n en t  to m a k e  f i s h i n g  e t c  rs ~~~~ i l ab l e  for puh_
lie use , Lake  and s t r e a m  f r o n t ag e , ho~ ev e r , is r a p i d ly  h e c e rr  I in c
so expensive that f u t u r e  a cq u i s i t i o n  f o r  t h i s  p u r p o s e  i i n t \  he  gre ,ttl\
curtailed . It b e c o m es u r g e n t , t h e r e f o r e , t h e t  i c q u r i s i t u n p r o c r e n s
be ac cc Ic rated if public access for f i s h i n g  is  to i t  t ~ s u m ed  f o r  t h e
f u t u r e .

Pollution is widespread in t he  C o n n e c t i c u t  R i v t -  r B a s i n  due t o  a
wide v a r i e ty  of i n d us t r i a l , m u n i c i pal , a r i d  don i t  s t i c  ‘~‘ a s t e - s . The
e n t i r e  C o n n e c t i c u t  R i v e r  f r o m  G r o v e ton , N ew  H a mp s h i r e  to  Lon~
I s l and  Sound , C o n n e c t i c u t  can be con side red p o l l u t e d  t e e  the d t g  t ee
that it affects fish or fishing. Whi le  a v a s t  f i s h e rs-  e x i s t s , m e r r y
fishe rmen a ssociate the river with pollution and , t i r e  r t -  f o rt , he s —

t a t e  to use  its fishery resources.

A p a r t i c u l a r ly bad s t r e t c h  of r i v e r  is the  5 0 — m i l e  r e a c h  of the
main  stern between Groveton arid Monroe , New Hampshire , Thi s
reach include s the 3 , 500—acr e Moore R e s e r v o i r  ~ hich  cou ld  pro-
vide e x c e l l e n t  t r o u t  and l a n d — l o c k e d  s a l m o n  f i s h i ng .  F r o m  M o n r o e ,
New H a m p s h i r e  to Whi te  R i ve r  Junc t ion , p o l l u t i o n  is le s s  s e ver t -  j r -i
this 60— ri~ile reach . 1-l o wev e  r , it is  s u f f i c i e n t  to d e t e r  s i g n i f i c a n t  u s c
of the existi rirz fishery resources.

The o~~— r n i l e  r e a ch  of t i re  main ste m l ) e t w - c e r i  H a t f i e l d , M i s s a —
c h r i se  t t  s and Middle ton , C o n ne c t i c u t  is poi l  u t e  d due to a c om b i n a t ion
of dome s t ic  ar i d  i r i d r i s t  n a !  wa s t e s .  As n o ted  in A ppe ndix G t t h i s
r e p o r t , t he  bad e r i o l og i c al quality of the  \~ a te  r does i-r o t  m e e t  t h e
o b j e c ti v e s  r i r u S t  c o m m o n l y used  b y w a te r  p o l l u t i o n  c out  ru l  a r ~enc  it s .
Dom e s t i c  St -u r g e  and  i n d us t r i a l  w a s t e s  p r o d u c e  s l u d ge d e p o s i t s
th r e 1~h~ n i t  t he  ma in  s te  rn  of the r i v e r  from be lou Holy uke  i)a rn  to
E n f ie  Id Dam iii C or i r e  c t i c u t . The  s lud ge w h i c h  c eve rs t he  ri ~ c r hu t  —

om in te r fe r - s wi th  f i s h  spawn ing  and  the d e v e l o p m e n t  of i n s e c t  i i  r v - e
and  ot l ie  r e q i ii  t i e  l i fe  wh i c h  se r y e -  as  food f or  f i s h .

In a d d i t ion  to p r e s e n t  n e e d s  to  a b a t e  p o l l u t i o n  ~ r r th e. in  in s tem .
over 400 rules of tributar y st r e a m S  I r e  p o l l u t e d  t e e  t h-~~r ee  \~I i i  1
t t f e ~~ ts  f i s h  or  f i s h i n g .  I r u - l u d e d a rc  sIR-h s t r e a m s  is  t I e - F l o c k e r i u m
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and Pequabuck Rivers , Connecticut; the Chicopee , Millers, and
Westfield Rivers in Massachusetts; the Ashuelot and Sugar Rivers ,
New Hampshire; and the Black and Ornpompanoosuc River s , Ver-

mont. There is a need for abatement of poll ution caused by indus-

trial , municipal , and domestic wast es so that these resources can

be used to meet future fishing demands. It is estimated that elimi-
nation of pollutio n coup led with suf f ic ien t  public acce ss should result
in an increase of 1, 000 , 000 fishermen days value d at $3 , 000 , 000 .

Another  source  of t roub le  is t he rma l  pol lu t ion  which  can o r i g i-
nate f rom powe r g e n e r a t i n g  f ac i l i t i e s  which  use r i ver  wate r fo r
cooling p u r p o s e s .  Large t h e r m al  e l ec t r i c  p lants  can cause  s i g n i f-
icant wate r t e m p e r a tu r e  i n c r e a s e s  due to th e i r  t r e m e n d o u s  o u t p u t
ca pability and co r re spond ing  use of cooling w a t e r s .  It is n e c e s s a ry
that  such plants  i n su re  tha t  r e su l t i ng  wate r t e m p e r a t u r e s  in the
r iver  are not ra i sed  to a degree  which would have an adve r se  e f f e ct
on ecolo gy.

E x t r e m e  f low var ia t ion  c h a r a c te r i z e s  a lmos t  all s t r e a m s  in the
basin.  There is usuall y too much v a t e r during the spring runof f
period resul t ing  in bank e rosion and bottom scour ing  while dur ing  the
late summer  flou -s are reduced to onl y a f ract ion of ea r l y s u m m e r
flows anL f i sh ing  again is seve re ly cur ta i led .  Multi p l e — p u r p o s e  r e s —

~rvoir s t r u c t u r e s  capable of providing low flow a u g m e n t a t i o n  could
alleviate these  s t r e a m  flow p rob lems. Low flow a ugm e n t a t i o n  f r o m
deep cold wate r r e s e r v o i r s  would gr e a t l y b e n e f i t  mos t  s t r e a m  f i s h e r —
ies par t icu lar ly those in the southern half of the basin while water
t e m p e r a t u r e s  are  above acceptable  levels  fo r  t r o u t  d u r i n g  the ~~a rm
s u m m e r  months .  The addi t ion of cold w a t e r  would  extend quality
strea m f ishing  condi t ions  into and poss ibl y beyond  the c r i t i c a l  late
s u m m e r  per iod.

The Coordinating Com m i t tee  on Sep tember  74 , 1Q ~~~ r e l e a s e d  a
“Posit ion Paper ’ on the re licensiri g of Wilder , Bell ows Falls , Ver-
non , and T u r n e r s  Fal ls  h y d r o e l e c t r i c  p r o j e c t s .  The Pos i t ion  Pap ’-r
i nd ica t ed  t h a t  a m i n i m u m  i n s t a n t a neo u s  flow r e l e a s e  of 0. .~ ~ cub i c
fee t  per  second  pe r  s q u a r e  mi le  s h o u l d  be m a i n t a i n e d  at e tch  of th-
f o u r  s t r u c t u r e r - -, t h a t  is these  f1o~~-s a r e  n e c e s s - t r v  f o r  a t t a i n i n c  g o a l s
of the C o n n e c t i c u t  River ’ s an a d r o r -n o u s  f i s h e r i e s  r e s t o r a t i o n  pro-
g ra m  nov  i i i  p r o cr - e- s .-~. On th i s  b a s i s , t h e  f l o v  i t  e t c h  dam ‘~ould
be: W i l d e r — ~~~0 c f s ;  B e l l ov s  Fal l s  — 1 , 350 c f s , Ve r n on — 1 , h~~() c f s ;
and T u r ne r s  F a l l s  — 1 , 780 cfs .  The C o m m i t t e e  c o n c l u d e d  t h a t  0 , ~ p
c sm of t h e ’ 0. ~ S cs iii v e s  t h e  re spon s  i h i l i  tv of  t h e ’ pou e - r e o r n p r n i e  S .

As n o t e d  p r e v i o u s l y ,  t he  r i c e d  fu r  public f i s h i n g  c r c - a s  i s  n i c e s t
a c u te  in t he  s o u t he r n  h a l f  - f  t he  C o n n e c t i c u t  R i v e r R e s i n . Tire l owe r
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Basin  is more densely populated , wate r qua l i ty  c o n t r o l  is m o r e
acu te  because  of more  in t ens ive  deve lopmen t, an d  land c e - n c r
pos t ing aga inst  t r e spas s  is more  w i d e s p r e a d . A1tho en ~h th e r e
a re many e ttur a l  ponds and lakc s in M a s s a c h u se t t s  ~- h e r e  p -~b lic
f i sh ing  is g u a ra n t e e d  b y law , public  a cce s s  is not a c c r t I t i r tv c i —

less  desi gnated public ri g h t s — o f — w a n  exis t.
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H. W A T E R  SU P P L Y  NEEDS

1 . G - e : c r a l

I i c e -  - c a t e r  r e s o ar c e s  of the Conr1e :~~:e L it  Ri-~ ’r Basin are aLarn—

i a :  I . l’i c t -  (Ia -
~ e i e ap r i ef l t  of this r~~t arcel ru sc ar c e  uy  r n - a  i~ ip a l  d nd

p r i v a t e  i n t e - r e s t ~ has  iee e l e xt e n a~1ve . TTh e: ~kvelopmnent of \ , a !e :  r

supp ly sources in the b:i ~ ir r h a s  t a b~~r p l~~c . v u  cr c-t rw y e ar s 1 ‘ 111.

less t h u r .  5-~ of t i re  ~,e c r r c e  s l c e L r O  de eL1:ced ~ 1!C ’c  1 9 ’ c - . Ma nn ricu —
n i r m e c  s y s t e m s th r c~~~- t h ”  y e - ~r s , ho w e v e r , h~~w w - :t e n d e d  t h e i r

s e r v i c e , ~~r - ~-~ ri-- - d  t r e.~ t r , e i t l a d  i t~~~’~~ r N VC tu ac i t e d  o r i c i n a l

sou r ces  of s cp p ° ~~~~ t h (  ‘t I i t j r. of i € ’ ’-’d S c J I i~~C -  5 .

T b -  e e e c a I l t e  u f  t h e  p r e s e n t  V c I ’  c a t e p i c e s  of ‘c u  C o r c n o c t i c ~~t
Rive r Ba : i r e  i s  ge l ’. r a l ly  g e - ’O-l . TN r i  c c - . I -

~~~ We -, a si n  on ly  1 o°~- of
the r i ~~~c~ p e I s v s t e - c s p r o\ ~~eIc t r a a t r n -n t  tc. v a ~ ’ r , - t r e r  th~~n dis—

i n f e c t i on . c~; t r~~ - the s u b a r - r -  f . - b a s~ t I~e U-~c~ r - r  if t r e a t —

m e n t  v a r I e s . In L~t e1 e ’ r e r i  f l U w e ’ e r~ th e  : w i n t c n l ) a i  sou r c e s  ~
rrc~ e ’et  awJ tb .  u - : - t n ’ r :  p a r t  of New 1-Ja- n p s L I r ’c ri u -~~ j~i- ’ - v i d -  afl\ ’

t r e a t m e nt  a t e  r th  o r .  c h i o r in a t i  - mc ‘.‘ ~
- u~ e t n t- n e cmc i c lp a i  .- r c e :  s in

s o u t h e rn  N e - ’ H a c : e ~.,~~I i i r e . Ma s s a , cN  - : : t ts , an d C e r n r e c t : eu t  c i f f o r t

~ ~~~~~ 
t r e a t u n - : -  a ove: r ~ Ofl— ot t h e  r l u r n b - ’  r of ca l-ce  s

‘cV o ’ - r s - n ; ~ i N: r. r ’e d s  ‘‘ cr c  d e l i n e a t e d  as f~ i n e -  r - -qu i  r e - e n e n t s

\-~it h in  t i e - N s i r -  an d  thos ’  r e q u i r en r e r t s  a r t  of the  b a s in . A r ’  ~r v e n —

t o r y  w a s  ma tt of e’~- L s t i r g or  d e v e l o pa b l e  o oU r c e s  both su r  f~n c - t ’ a n d

gr u c c r a a . F 1 i t e i C  Cr  c ’ - t i u n i s  of n€ - .’- 1 \‘ c m -c 1 e: c ;ed  me n cfl t l  cp a t e d  p u p - I —
l a t i erc g ro ’ . - t h .  ~s n t ~-d in t N -  e e o n or n :  c -’ r o f e r c t  i - I r i s  ~e m i i pcd t a r

th e  corn r e -h e n s i e  e st  cci v . Inc rca  se s in p e r  capala - - a r i s e  :im p t i  - as
v e i l  as in a e l e s t r i a l  c - i m n s 1 r c p t i e i  tore made the b a s i s  of  t h e

be~~t a n c e j i - i b l e r  d a t -  and c r c  d i s cu s s er !  in d r — t a il N fcp e t e i l X  D. R u m - u i
r t q i r e - r n e n t s  fu r  d o m e st i c  ciee-i~ and li~~u~~t k  a r e  disc u s s e d  in

A p p e n d i x  F. T h~ c C  l a t te r  a re  p r o l  i t ed  to  i n c re a s e  si g n h t  i t u n t l y

but  w o u l d  ~~~t p r - s c - i t a Sen  u s p~ W l e r n  in the b a s - i r .  on org  to the
u z e n u c r o u s  g r o u nd  w i t n a up p ly of U - - - U p o c r  P c t s i r  ~‘i c c  r e t h i s  a c t i e - i t .

is c on ce r c t r  e t c h . in the  l o n e r  t r i u - t t ; t r y , c i l r i n : g  the  m a i n  s t e r n , wh er e

i r ’ i g at i o n i  d e r n e n d s  ar e  c u r r e n t ly iuc~n ted , t Ice re a ce a d e q u a t e -  n y c  r

f lu ’ -- s.

Ti : b a s i n ’s I -  t i l  u i c n i n i c i p a l  a - c l  i n c l u s t r i - u l  ‘ ‘a t e - n  supp ly d en c i u d
a n - c - a n t s  to in  o st i - e a t e - c -i 5kS t r u i l l i r n  ~iiUuns p e r  day , ‘- c c l . h i s  d , —
n n a n d  C O c c l C S f r o m  t h -  ~~~~~~~~ i f l i e c  u t  v i e 1: r s~\ s i c r n s  c a d  f r c r r i r  i t s
in d u s t r i a l  c orn plex ( X e  1 cs i - c  1 e i ’ ’ct r i c  - ‘ i i i  t i e s  a nd  I n i n e  r e  I i ’ c du s t r i e  s ,

-~~~~~ ~~~~~~~~~~~~~ 
d u e l  1i ( f I C 5 ~ r i - li - ’ u t n u r  - c t  I ~~] 4 i •  i n c r e l s e ’ , n a i e - r

st i p p le de n r a - ’  dcn cv: I I  -- i c i  Lie ‘ ~i i n n  “i a ‘cc . t’ ~ i ’’ O t i c - t i  I - r - ~~ ‘ i~~ t~ I
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de n .  j i c e t s  1 rn - . r u : i p , l : t i e s 3~~r i d o s t r es a i P  m-~~p- - ted t - -  m o o r e

t h a n  double  th’ p r e~~e c r t  d e n c a r d  -~~~ 505 rr :g 1 . C~~rtair. :r.- as of the
ba.in c a r-  t~e e xp e c t e d  I t -  e p ~~r i ence  a m u c h  g r e a t e r  r a t e  ef in-
c r e a s e  than  t he c~~t s i n  Ic  --t ed  as a v h  - I c ,

The S u i t  ~s of ec a t -  r 1-j r the  t u n i c i p : e i  tie- s and j r - i str:es are
g~ - : e : t11y ace-q~~cte e : e u c e r t p r r - s e 1 5  neeci a . S i r r u t u r o l , :h~ - q -  e I ; t y
of p r e s e n t  sa t p ’c i - - a p o m e s  U-v. prea dm 5 tm the m u , .nr.  a m a t -  r supp ly
i c e ed s .  F u t u re -  d e u u i u n d s  it & . e -c e s I t a I m  t he  -ic - - , - - - l u i r r r  n -~ u~ w a t e r
supp l y n ot  l i t i  e r t . c  u~ i l i ~:c - d  l i e t j  p r e m i J - ~ s a m - a i l u b i l i t ;  ~ m r - r e ’
e d  u r c o r n  ic a l ly  a : - - - t -  t i  m e  ~ c-u nec  S.

The proj’- t r  ci i n — N t si r  ‘i~ i s  f o r  rr 1 t ~~ c c  , r cd  p r i v a t e ly
supp lied m di: st r ual v at- s p o i v  in : r a l l i u - g a l l o r c c- p er  day (n :g d )
are as Io I Io - e u-u

M un i c i pal  ~ ~~~~ - S ~‘S . it 4 3 ! . 0 h O  3 . 9

l r : d ’ c s r r u c i l 3~.e - , r 3~~~~~~~~~ e L - I i i . S i € ~~. 7

505 , .i 6 3 3 . 7 a j U T ’ . 6

The w ater r-~m jurrer :a mts for i:~~ - s t  n i :~ c o o l i ng  cun .l c o o l i n g  of
t h e r m a l  d c - - I  ale p a m - e r  gci m - r u t i r n ~ r i - c u t s a r e  c t  in c l u d e d in  the
above figure s. T h e s e  i n - n - u s ’ : -  ic! a , l m c a t c  -

~ al o ng  the 111am s t em of
the r i v e r , a r e  I n c  r i r g e S t  - ‘ cute r users t 1~ . b a s i n ;  but  beca u se
t h ey  :ire: lucate d close to - amp le r r - . cr  f l o w n ;  an d  g - - : c e r a i l y do not
Cu r  s - i r c c r r  t h - t e a , t h e i r  den cl ip o m cnn 1 i e i pa i  .sru ~~pl y sy s t em  ~
is sma l l.

ci
cI . M n  i 0 .u  I W ; t e r S- pp l y

a , (-i : s e c r n t i o n

The New- En~~u~c n e 1  St a n - s  hi: I d ( O  d~~ - 
a ‘ - t c ; r I ~ of lb . 51

mi l l i o n  of ‘i ~~. ~O mj D i r ,n  or  8~~r~’l - .v c~r’ m- se’ r a c e -i rn u n . i c i p a l
w a t e r ~ 1 t r i 6. Ii tie Cur- ‘-ctio ul River Hash , - . p a r c r x u n - e U - l y
SbT’ 0 ~1f I c e  b mi ~~i’ p n p - c I ~~t a nr o f 1 , 1 - i  r r ’ i l i c o r  pe e p ic - e r - r e -  s upp l i e d
‘~t s t u n  f r u r i m  cc-a n n u i t y  sour- es . A b r c , t k d o - ,c- n of r e - p a l  -t:on and
acute r s c p ~~L . - c i  e - ; o -  n d on c~ - j~ o l r t ; t i ’ eo -~ 11 S e a t e r :  IL  of  t h i s  c p p ’ - r d ix .

- f  l u r e -  - .- ; t t - r  sn ip ~ l i e n  by  n i t - t i c  i~~. e 1  s y s t e m s  ar e  s h e e ’-’n
in t h e ’  f u l i u w r r g  t N h  and  r e p u -  c - s e - r e t  t h e - a \ ’ - r u ~ d~~i l v  r n t  e e l  e U - n

— l i t
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in mill i on s gal lo n s per day , rngd, supp lied b y community wate r

supp ly s y s t e m s  to both domestmc and ruon—domestic consum-rs and
is t e r m e d  the c o m m uni ty  wate r supply de m a n d , CWSD.

TABL E- 15

COMMUNi TY WATER SLP }~ LY I ) F -N I A N D

C O N N E C T I C U T  RIVEEm NiASIN

1 ~ m~ 0

— 
C R B  ‘-e c i b o i m ’ i s xo n

ii ~~ — 
ol VI  TcTA L

C o m m u n i t y  \~ at e r  Supp ly 4 . -~ 2.~~ 7 , ~ R 4 ~~~~~~ ~ 4 . l l 7~~.
Dr- ma cend , nm: g d

P m - r c o ; ct i 1  a~~i~ ts Sc1 1 -4 47  -U 1 ( c

N -tu ni c ip a l  v. ;i t e - r  sy s t e m s  in N e - v  E l L l n  (I 51 . 1 d i r - d  1 1( Yi r n g d hn
l - ~fe0, Table ItS indicates t li - c t : ep p r e x u r n  e t c  lv i r  ~‘e- c - f  t h i s  i ’m . n u t  c- ci a
p rov ide -d l r - , m n  mu n i c ipal  sv s t m - m s  b e  a~~ 4 ‘ai t l i : c  t i e -  Con n : e e  t o  i t  R i v c  r
Basi n . F u r c r e  r , : i l n no s t  90% of e o m n c i - m :  i t v  it a t -  - r s pp i i e ci l v  a ‘s  tm in s
in t i e ’ b~~si rc im a s  p r o v i d e — I  by rIl I r m i c i p e l  s y r t e - i r I s  I cc  t e d  in  t e e 5 1 1 1  S i

divisions CRB V and CRB VI.

Sec t ion III of this appendix ii d i c u t c -  s c 14 hey - r e - - s  1; t i e

Con n e c  t i c  c u t  Ri~~- r Basin ace ounited for cc ppruxi m a t~ Iv  87 ’l,  ci the
to ta l  wa te r supp l ied  Iron- u m u n i c i pa l  s y s t m - r u e s  c i t e _i c ’ e e m c S t i t o - 1 -- e i  f r c - : ’
38 to hi~~5 of t i c e  mu n i c ip a l  m i t e r e u p j r l i e d  i i ’  ,t~~h b a s i ;~ m u l d i m  i s l e t , .

M u u : c u c  1~~.l l  p er  c a p i t a  c i sc  r a t e s  m o - e r -  \ k i U in  t h e  c l a m  s u l c i c i  l S l c l i i 5 ,

P e r  c ap ita 1’ t t c - S  by s u b — b a s i n  fo r  t ! c - - y e - c r s  - f  l ° S a  c m i  111 1 1 t i c  s l c o v . i c
in A p p en d i x  D to~y :t i n e r m t I N  a cornpa r~ s- ai of ‘lte p e r  e i p i t - t  r I - - s  f o r
s e t -  t - - d  m u n i m  ip r e l i t i e s . U s a g e -  of u n u n i e t i -  e l  \ m . t t -  r u t  Ne - n . E n g l e c i
and t i - -  Cu i u r - e t i c  t Ri m - e r Basi r i m e  r i g - -u t N  r I I ?  i t !  Ltd c~~- d
re~~p e - c t c \ c I y.

}-~— 1 11
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b . Se n  u Dai l y V a r i a t i o n s

As n u t ~ u c i  ~~peru dix D municipal v-uter ~ -,~~ t e- - s  are sub-
j e c t  to seasona l r U e -  ‘ u-c c e r : - i ~~h t  at~out by tempora r - - c a irg es in the
locat ion of the pc~~ 1 e n c : . ,  sec~s r r a l  upe ra t ions  ii: ‘- r~~, i n  ind u st r ies
and w e-a the r  cu i  e b t i e - j  ~~~. The  p -p u l a r i t v  of the C - 

~~~- at  Rive r
Basin  for  r e c  r e t i c .  c r u  .i I c e  e d a ca t i o r - u l  op p u r t c i r . :  ~i c I - i rd e d b y
the re g ion a r e  t }.e r - t a c t o r s  f o r  th e se a su r - a l  a : i e - - I s  experienced.
Such va r i a t i ons  a !  - :- e-~~~~:t - ’ t  n : a r r : Iy by a l a rge  i;a : e - u~~ ’ :t- . s u m m e r
res idents , h r  s t s , ~!rir i  n, t  l i l t : t a ,

V a r i a t i -o s  i c r - - - r c ~r t  -1 - u i 1 v -~’-- - r t I n t S  U a - I s c -  be expec t ed  as
a resul t of ci c u u u ci , t i  i r e  f i c c t o r s  inc l ’cd ir cu i  L i t  1 e ~~~d~c i t  u -a n ser ved ,
the  e n v i r o n r ri e r e t  ~~ I n  - e ejma’rl nity , ti- u are oun t an d  ‘ - a of i n d u s t r y
us in g the r n u r u u ~ c -  I s~ n I e - ru  a n - I  t t e  c~ n ’ u t h  r ,

C,  P t - c c  I - e s

P r - ~- - - c t un~ s c i i  o n i r u - t - i ty  - ‘ c a t e r  s~~~p -  P c i )  I - - n o u n s i n d i c a t e
tha t  c cj t ! j n .  the ho t -  ~~s -1 ~~

1n u l e  the  pop .J a t ; o n  - ‘- ‘ c c c l :  -‘ i l l  b e ’ u t i l i z m n ~
c o m r ru r u ht y  s cs ’ e n u t -  c l i  inc  re -  e s e -  in ex c e s s  - t  40C ~~ a - n f l .  ea ch twenty —
y e a r  p er :~ I i i - - - e r  100( 1 . A f t e r  t i e ’ v e i r  ! O( e U , t t u c ~’ ra te  of in-
c r ea s e  will t e -  s l i e c l i t i -  s low - er  c t t r c e n c r u t m i g to t l e e e : t  ~7”  l i c e  r e a s e  in the
ir t e r vai  b e t - c  ‘- e - - t h e ’  - e a r  2 00U c u r e d  2 010. P r u n e - c t :  u r n s  e f  m u n i c ipal
-aa t e r use  1 : :  Ne m ’ to glanu c c ’ i l C it C  I t t  by  t I e  y e a r  L e e - t I  i- e -quire r -r - i ents
m m m l i  doui,Ic t t  e c u  of l o t . In ti c - t m c e - n t ’. — m  c~~ r p c - r u e d  f r o m  l~~6O to
l ? 80 \‘ ; e t . - r  r e q - u c - e n u c u t s  Li  N e cc i n~~- i a nd ar e-  p r u j t -  t - - d  to i n c r e a s e
about  4S~u- and f r u r e - I - ‘- 0 to !000 ‘~‘c ill inc r- e 1 :il~~~, e  ~F ” c , P r o —
j e c t i er s of C O I n l i e l r n c t o t e - r — •Id fl c l c S t  b m O~~c t  ~.l Sf l  - c i  • -~~ a r e  shown
in I t - c ’ f o l i o  kc ~~ t , e  -

TABLE ~1b

C0- .l: - e~~ I i  \ c-~ - - c 1 L R  S UP P L Y  RE~~ U t l - ’  b H V T  TS

Bas in  A v e rage  D a i l y R e q u i r e - r e- I s i ~~

1960 l~~8O

C R B  I ( . It 5, - e  I ( , I
CRB II 4.5 7 .~
CRB III  7 .~ ’ lIt . 1 !0. i~ ~ - 4

C R B  IV y . - i 1 1 . 0 T’
, 

( I t o , ~‘

C RH  V i . S 1 - - - .  1 151 . It !7 -4 . 5
CR H  VI I . 1 1!-L ‘ ~~~~ - U 5

T O T A L  7 4 , e 1 ~~~ ~ -l hI . 1 ‘ N

_ -
~~ - -
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The wate r requi red  by the industr ial  comp lex is u t i l i zed  fo r
pu rp o s e s  of p ro c e s s  wate r , c ooling, and air c o n d i t i o n i n g  and boi ler
feed p u r p os e s . Approximate ly 8% of the total  m-,-a t e r  use  by manu-
fac tu r in g i r u d c c s t r i e s  is for  boiler feed pu rposes  wh i l e  the remain ing

~~I°~ is u t i l i zed  equa l l y be tween  p r o c e s s  u s e s  and cooling and  air
c o n d i t i o n i n g  uses . In the agg rega te , f u t u re  w r t t c - r  u se- s ar e-  n o t  ex-
pected  to var ’;  si gn i f i can t l y f r o m  t t e  r i s c - s r e f l e c t e d  b y t h e s e  p~~r —
e er r- c tag e S .

The m a n u f a c t - c r m r i g  e s t a b l i s h r i— e e ; - n f a  c -~ r !- mr n t l y sc u p p l y approxi—
m ut e l y 8 S~~e~ of t b -  c ’cate r  nie rnand of tIne c l i  c lu e  s t  m - ia l  e - r u i p lex t h r oo-it }:

pr i va te  d e - v c ’ i o p m n en t  )f s u r f a c e  a u - c e  g r o a n I n G  su r i p h~ s. fiie p r i v a te

i r - ( I - i s t r i a l  s upp lies are  expec t e d  t a  p r - n- i d e  a s i m i Le  r p o r t i o n  of the
to ta l  in d c i s t  n a  I d e m a n d  it the C t ~ r--

d. Majo r  ~~~~~~~~~~~ Us ing  i n d us ’  r l m -s

A l t u n m e _i~~in c u l l  i o - d u s I r~ cs  u t i l i z e  -~‘ c c t c - r  t o  s o n - - - ex t e n t , t i e r - r e

are se l e c t e d  i n d u s t r i e s  o h i c h , b e c a - :s e  0f t h e i r  processes , use sig-
nificantly more wate r thur others. The ri - -ti on innn ~- :str io s , as u sed
in th is  rep  r t , h ave  b c - c - r ~ t a k e n  to n - c a n  t h e  r n aj u r  n e t e  r u s i n g  indus-
t r i e s.  R e q uir e ment s  of m a j o r  wate r e u s i n g  j n d t t ~~t r ’ i m - s b y su b — b a s i n
ar e o t  are sh ow -n  iii Table 27 , S o - c r c e s  of i n du s t r i a l  \- u t e - r in ~h
s ix  s n i h — t - - t s i~is c u r e  s h e  e m m i c  in the f o l l ow  i r U  t a b l e ,

TABLE .17

S O U R C E S  OF I N D U S T R I A L  W A T E R
l e teb

P r i v a t -  U e - r e e - n t
I l c e s i n c  S u n u  i n  & a P r i v a t e ly
Subdi v i s i o n  U c i  — ‘ng d n ig d Supp l ied

C R B  1 41 , r j j , 3
CRI-t II - - 5 -I . -;  5 c c

CRB III .17 ,7 ! , -i
C R I - - IV ~~~, a 

~~, 8
CRP \ 1 - . 0 l O t . a S I
C 1~ F- \- ‘ j  I 7~~. i - i  —, 54

10 1 \L S  ~~~~~
- . I h I - , i

l~ — j I I
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The use of ~-~ate r c n ~ cl i  - - ci~~~ r u e :  a~ t i m - i t t - ’ ~ ~n N - -  m~ ~ ng land in

195~ to ta led I , ~l t- e l i m ) ’ un~ l l - e : c s , or t n I t l e  ~C 5 M  tt a r  ~
- ‘- of the

nation ’s in du ~~t i  1a~ o -s~ ~~c- . Ian t~~e pen r c c  -i t r a n n  e i ~ n 14 t - ~ I ~59 , New
Eng land’ s inn i i s t r , t -~o a t -- r ~m s~~~. r- ,r~~~r~~-o -~,ed b ~ c e n t 1 17 b~ or an in—

c re u se of 6, -
~~~~ 

o - ; r-r  tkr-n i~~54 c c~~~& rom~ - u r cd  -,-~ i t l u  t h e ’ n a t i o n a l

increa se , Ne ’-~ 1- ;~~land ’s ci u - s  i i  - ,eat u - ’ - e s e m ’ e w aa  tL- o i t  u ’ c ~~ th ir d

of the f l a t io l ’ s 1~ r n - u s e  ~1 l 1~~1, t i t c : - u nn tI~~ S ~~ t r n  e - 
~~

- r i o - I .

Of the l ,~~ lb g u~ ‘c u l t  r u s e - I  crc  N m  F, --
~~ !ai d i i .  1 ° ~~9 , 55b b g

or 28. 3~ 1 v . aa use ’d  - c c :  ii i f a c r , , ’ i :  ~
- a - u - - n - h i n e s .  , ~a -  or  71 . 1%

was used  b y t I e  p r u b l i c  ele~~L- n - c t i i i t y  :i t r c U -  8 :c~ of  0. ~u- was

used  h u-c the mining m I t c i n  r i ’. a .

A~~ r - - a  : g h da~ c r ’ r - l c t , v e  t ) c n Uu s ’ F i i  - ‘ c - - cu r , -~a ’e  c. i I  the Con-

n e c t i cu t  Ri v e r  B a s x r c  i s  a v a u t u r n e c  , i s  c - :n s : d t r r e d  t ha t  v - cu ter
u sage -  dat -u in t i c - - i o n  r —  --;tu ~~- - a i-- ne g e n er a l 1 ’ -  cc f i -  t ~ t ’~- - i n d u s  t rial
make — p  m l  thn. C0un t c c i t  R i m  -n r B a a  en ,

\ V c t e r as - t ~ e by ; c e ; t : n  - i  rn : c e n : n f  t~~~ r r  grocips i i .  t l c r -  fLu ir

State s of N ew I -I c u s i c c  i-c , V e u r n u a r t , u n e r n  c t i  c t , and M~~ssa c h u s e t ts

in 1 5 9  tut ~~1ed 4U~ t e e  1- u n Ic r - s C  as , r o o 1 m c c ~ ,~~~nd air e no - c i i t m o n i r c g and

? r o c l” i ’  L i- - t  p - c c  pu -s  as c u n e p . r e O - - ~~t b  u c s l gc  of ~- 5 6  b .c uy  the N e v-

E ng l~u rc 1 r e - g i n - n  a r  u - - i ’  Ca r  p- r p c c r e a .

~e t n l ( I i  S ~: GI -  - t n ~~ r c l  I r a  N - -v En g i c i r d  re gion  a i d  c I s o  in the

f o u r — S t - e t c  ct r c~~ , t t -ce  re e ’ r , t r - n s p or t a t i o a i  ro - ete - binee - i ~~~, and h e - m i —

cal ir ~ l u c - t e  i - - a , c0n i u t n e - b , :C1-:~e : 1 } c b i L r x r : r : e r  ly  70° - of c e -  m d r u c , —

f a c t u r in g  c r - c t : s t ’~ial -c u t cc r -ic - n i - e u - c o . Of ‘~~~~~ - r e - : i n r e m : n g  i ’~~I c a t r l ( s  in

t b-c  I i  - c — o -t a t  - f l  l y u - -~’c a i n -  dc~ a t  i - c c ’ , r - -
- - i’ - - - 4  0-  ~~~ i L S  , - c

pr i m - e r , r u n e t a m n -  :; d n c e c i t c - - l l j  :cn- ~o- e \  as  - of tb ‘ ci u n - c l u e s —

t r ial us~-~~e .

lVlaj r p e i r t : o : c c - e  u t  t ic ’ L e i ~~ i c c ’S D c e p n : d 1 i d  U : u- u ’ - : 1  w~i t - -r

supp ly r e q u i r - - n n n ~’ ’ u I cc - t r ( :  c o r : c & n u t r c t e i i n  C~ r b i l f l  cu r - n n e s  u 1  the  b a s in .

P r o j e c t i o ns  ic - - :’ ~u t o l - of t~ o-  ‘ : e t C ”  a u J ; : e  - c o  15 e e l  t b u - a e  1ar ~’er

c o r n r :  - u a - r ty a r e ck s f r  t h u ’  b - e v e r  a I C r -  ~~~l() ’c’c in 7- i  I t  2 S * I to

i . S S ’ J i T c p t l - c c i s  u n i t  I c c -  S c - : ’ c :y s t e  e I L ’ e s .  d e l  i t t  t t c c

[c i t - i r e  t o  c-a - n v -  c~~-r ’ -~~r u - - u - ~ e r ’ -  C S  f l c  r - ~~- n I 1 v  se rv e  1 .

e. Sri -p 1 ~ i O - e  I n c  I i  l~ c c : -  ~~ I - 
- u t - - r U  i i i

l )e la friicn t I c  101 3 i i i  -~e’ I e ry  uf  : : c i c i c iu u l  - ‘c  e t c  r : e c i l i i u - c ’ r,

h e  - -  1 ) - e n  - e s i ’ d ~n - I ’Uc ~: n i n e -  t 1~~ a p p ly e lpa  - u L t y  of  U c c ’  i ci  i i

r ;’: S t c -  n n  cc

I - ’ — L I - I

- - - ~~~~~~~-- -—~~-~~~ ~~~~~~~~~~~~‘-~~~~~~~ -~~~~~~~~~~~~ -



A comparison was made of the est imated minimum safe y ields
of the municipal wate r syst ern 8 arid future demand b y sub-basin .
From this comparison it was general ized that by 1980 the mu-
nicipal wate r systems i,n all but sub-basin areas  CRB IV and V will
be inadequate to meet the fu ture  demands.  A con-ip u r i aon of fu ture
needs and the minimum safe yield of the sys tems ire 14 l a rger  c o r n —
rri unities is shown in Table 29.

Analyses we re made of the capabil i t ie s of t i e  -n e a r e s t  s t r eam
to furnish  the maximum 1980 and u~0Z0 communi ty  wate r supply de-
m ands. Indications were that natural  flows in the Mascon -u a , Ash-
uelot , Saxtons , Mill , Peq uabuck , and Mat tabes  set R ive r s  would be
in su f f i c i en t  to supp ly the demands of the a d j a c e n t  rn - n i c i pa l it i e s .

In genera l , the safe yields of munic ipal s o u r c e s  a re  adequa te
to mee t  c u r r e n t , nor mal demands,  There  a r e  a no-a — r b e r  of munici-
palities , however , which have cu r r en t  demands approaching or  ex-
ceedin g the recorded safe yield. These municipal i t ies  are show-n in
Table ~ 9,

3. Industrial  Wate r Suppl y

a, Genera l

The indus t r ies  within the New Eng land r e - u-t i e - r i  as we ll as
within the Connect icut  Rive r Basin are wide ly d i v e r s i f i e d  both in
indus t r ia l  output  and use of water.  These i n d u s t r i n s  include seg~
rnents  of the pape r , texti le , t r a n sp o r t a t i o n , food and me t a l  indus-
t r ies .

The b a s i r - c ’s i n d u s t r i a l  comp lex , exc lu s ive  of the public  u t i l i t y  and
mine ra l  indus t r y,  ut i l ized a total of approximate ly 116 bi l l ion gal lons
of wate r in 19 60 or app r oxim ate ly 386 million gal lon s per  day , rng d.
The gene ra l  t r end  -af industr ia l  development  in the bas in  ind i ca t e s
that si gnif icant  increases  in demands for wate r n-cay ‘ ,e~ expected to
be exe r t ed  b y the indust rial complex .

b . Pro j ec t ions

( 1) Total P ro j ec t ed  In dust r ia l  Wate r Use — P ro ject ions
of i ndus t r i a l  w a t e r i se  by the var ious  ma jo r  i v a t e r — u s i n g  i n d u s t r i e s
in the C o n n e c t i c u t  Rive r Basin w e r e  made b y ,tpp ly in~ :ur~ inde x of the
g rowth  of the g i v e - r i  i ndus t ry  with in  the ba s i c - ., Th e ’ ~n d c - x  s e le c t e d  to
re flect the i n d u s t r y ’ s growth was a r a t io  of th  cu r r e n t  and proj e  ted
emp loyn-t e -ot  i i i  the indus t r y.  The r e su l t s  of tb c- se p r o : e c t e o n s  ar e  shown
in Table 30 . These data do not r e f l e c t  --ca t e r requirement s c e f  the
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m i n e r a l  or e lec t r i ca l  indust r ies .

These project ions  indicate that the i r - d n ~s t ri a l wate r  requi re-
men t s  of the Connect icu t  Rive r Basin will r i se  by about  44 n~~d by
1980 or an increase of 11% ove r the r e q u i r e m en t s  j r  1960 . Throug h
the year  2 02 0 the indust r ia l  water  r e q u i r e m e n t s  are p ro jec ted  to i t -

crease by 175 mg d or 44% over the 1960 r e q u i r e m e n t s .

With in  the bas i r - , the la rges t  i nc rease  in in d u s t r i a l  w a t e r  re-
qui rernent  f rom 1960 to 1980 is expected to occur  in b a s i n  sub-

d iv i s i ons  CRB V and VI , whe re  i n c r e ases  of 11 . 6 and 20. 4 rFg d ,
respect ive ly, w i l l  be requi red  dur ing  this period. In the per iod
froi-n 1980 to 2 020 , the projected in dus t r i a l  ~v at cr  r c q u i r e r t i e r n t s

indicate  that  a geograph ica l  sh i f t  in wate r r ec~u i r e r r - e r n t s  is pro-
j ec t ed  to occur  in basin subd iv i s ion s  CRB V and I where i!-~creases

of 57. 4 and 33. h mgd, respectivel~ - will be re~~n4i red.

TAB LE 30

ESTIMATED INDUSTRIA L WATER REQUIREMENT

CONNE C TICUT RI VER BASIN

Bas in  A ve rag e - Dail y R e qu i r em e n t  i i i  n e d
Subdivis ion  1 9 6 0  1 9 8 0  2 1 2 0

CRB I 4 1 . o 44 , 0 77 . e~

CRB II ~~~. 5 10 , 0 24 , 1

CRB III 27 , 7 -~~~~~~ -1 38 . 0

CRB IV 5. 9 10 . 3 2 3 . t ,

CRB V 132 , 0  l4~~, 0 2 0 1 . 0

C R B  VI 173 .6  1~l4 , 0

Total 38t . 3 ‘430. 0 ~~~~ 7
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4. Diversions

Tables 31 and 32 are estimate s of wate r supp ly diversio ns
into the basin and basin withdrawals, With the exception of the basin
withdrawal for the wate r supp ly of Boston , Massachuse t t s  diversion s
into or out of the basin are relatively minor . lii the case of the
Quabbin di version , the 722 rng d would be the diversion rate re-
quired if t he MDC obtaine d all its additional requi rement  from the
Connecticut Rive r Basin, Although a si gnifica nt rate of diversion
occurs for the Boston Metropol i tan area , this  d ivers ion cons i s t s
essen t ia lly of entrapped spring freshe ts which would otherwise  pass
downstream . In th is respect , the Nor theas t  Wate r Suppl y Study
(NEWS) is examining the water supp ly requirements  of the Northeast
Reg ion and is examining the feas ib i l i ty  of basin w a t e r  d i v e r s i o n s,

5. S um m a ry  of Areas of Need

The study f inds  that  the n a t u r a l ly abundan t  s — ~r f a c e  and ~ r oand
water supp lies , if properly developed , can rne~~t all  p r o j e c t e d  mu-
nicipal and industrial needs. The problem a r i s e s  p r i n c ipally in the
al locat ion of ex i s t ing  supp ly to Need points , p a r t i c u l a r ly  in fu tu re
years . In New Hampshire , the r e are a few areas w i t h  wate r supp ly
needs.  One of these is in the Upper Arn rn onoosuc  Ri \  er  pa r t i cu la r ly
for domestic and industrial requirements in the village of Groveton.
The second area is in the Ashuelot  Rive r Basin wher e a s e r i e s  of
i n d u s t r i a l  fi r :r s will need  added supp ly by the 1Q 80 t ime  f r a m e .
Several s u r fa c e  a l t e r n a t i v e s  have been located to meet  this  require-
ment . Other  a r e a s  in the State have general ly adequate suppl y and
have marc y f a v o r a b l e  surface  opportunities that can be readil y de-
veloped at a re tson ible cost  wi th in  the munic i pa l  or local  capabi l i ty.

In Ve r n n u r - t  - there are  c u r r e n t ly few wate r supp ly a reas  in the
bas in  -~- h i - . h - i r e  not w i t h i n  the po ten t ia l  local or m i n i - , i pal capabil-
ity . Growth  in m an y  smal l  town s may t r a n s p o s e  the m a ny  i n d i v i d u a l
separate ~ r - w .d  ~c .t t e  r c ells into munici pal systems i t :  f u t u r e  ~ ear s ,
but this should oi~i r no problem to s u p p ly .

In ?vI;tssac~-use~ t - .- the- t n i~~- - r  ~¼ ,e t e r supp lies -ire c c r r r t c t l v  loca—
t~- d  n t h e  i i’ ’ i i  c c r n p l e \ . At present in  M a s s a c h c s - ’t t ~ - , t h e r e  a r e
fo ur n c a~ or c~~. e t e ’r  ~~~wlv systems. Thr -e f these S V st ( ’ n l s , the  mu-
n i c ipa l  w-d t r d c - ;  I r t n o ’t t~ of Spr c: -efiel d , C i : i c pe e , . t r : d  I ~c d \ O k ( ’
f-ar :iish - ipp r r x iin tt - I v  0 ’~ of he p c i b lu  i y supp lied ~‘- tte r n e - - - ~~s of
c u r n r n u t i i t i e -  ~. . r i ’ - t - ~,r t h  sy s t e m , th t -  M e t r u p - - l i t a n  T ) i s t r i c t  C o r n —
m is —i - n ( B o s t o n ) ,  t h r - - - c ~~h i t ’4  Qu a bb i n  R e s c - r c , - o i r  f , I(j L l’  f u r n i s h e d ,
‘-i i in t - - rh ,tscri transfe r , i i nn o r  p r o p o r t ion  of the Mc  t r - - p - l i t a r
B - o-~t O f l  t r ca  w a t ’  - r s cipp I~ cc d s 
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The Spring field s;ste m serv ices  two c i ti es  and fi -~-e towns wi th
a 1960 popula t ion  of 240, 000, In addition , three other town s w ith a
population of 30, 000 may join the s y s t e m  it ’ they desire . In 1965  t h i s
s y s t e m  supp lied an average  daily demand  of 40 m g d. The Springfield
sys tem ’s ma in  source  of w a t e r  is the Cobble  Mo . nt a in— B o r d e n  B r o o k
R e se r v oir  comp lex loca ted  on the  W e s t f i e l d— L i t t l e  Rive r . T o g e t h e r
th ese reservoi rs  ha ve a combined  c ap a c i t ,’ of 2 5 . 3 bi l l ion gallon s and
an e s t ima t e d “safe  - i c i d ”  of 33 to 35 mg d . A recent .  addi t ion  of s tor-
age and t r a n s f e r fac i l i t ie s f r o m  the C o r p s  of En~~i n c e r s ’ L i t tl ev i l l e
R e se r v o i r  added a y ield of 20 rng d to tl:e Cobbl&- M o u n ta i n - B o r d en
Brook yie ld . F u t u r e  ins ta l la t ic r-c  of p ump s  could  add an add i t i ona l
10 mg d at  L i t t l e v il l e  b r ing ing the tota l y ivld  a v a i l a b l e  f r o m  the Lit t l e —
ville d e v e l opme n t  to 30 mng d. A s e c on d  sate  l U t e  u n i t  of t i e  S p r i n~~—
field system , the Ludlow Reservoir , is loca ted  in the C h i c op e e  R i v e r
Bas in .  This  r e s e r v o i r  has a capacity of two billion gallon s ar~d an
e s t i m a t e d  “sa f e  y i e l d ’  of 5 to 7 mg d. This  olde r u n i t  s Ipp ] i e s  wa te r
to Ludlo~’- and , for a portion of the year , to the M o r :s a r to C h e m i c a l
C omp a n y  in Spr ing f ie ld .

The Chicopee system draws its water from Qaibbi ri Reser --o ir
via the Chicopee Val ley  aqueduc t , a 48 and 3 n - i n c h  c o n v ey a n c e  l ine
which also serve s the water needs of  W i) u r a h a m  a n d  South  H a d l ey
Fire D i s t r i c t  No. 1. The tota l 1965 p o p u l a t i o n  served b y t in -  aque-
duct was 85 , 700 of which 66 , 000 were  s e r v e d  by the C h i c o p e e  W a t e r
D e p a r t m e n t .  The aqueduct  was or i g inally dv si gn e d  to t r a n s m i t  2 3
rng d to the serviced communities, In l~~05 t h e  c o m m un i t i e s  se r v e d
by this aqueduc t  were  supp lied at an a v e r ag i -  a n n u a l  ra te  of 13 rng d.

The Hol yoke sys t em supp lies all  of the w a t e r  de n an d  for  t in -
c i ty  of Hol yo ke . The sy s tem  j 5 a l so  r e q u i re d  t c: supp l y r r n t x l n : u m
demand of 0. t~,l mgd  to the  tow-n of So:~t h a n - p t o t c . T i e  t o t a l  1 - 1 , - n
popu la t ion  se r v e d  b y the  s y s t e m  \1.as 53 , 000 it h  -an a-ce r ag e  a n n u a l
demand of 8. 7 m gd .  The sy s t c -  nYs main  s o u r ce  of s up p ly is  t h e
Tighe-C~ir nc o dy and White  R e s e r v o i r s  on th~- M anhan  R i v e r . ru-
g e t h e r , t he se  r e s e r v o i r s  have a co m b i n e d  cap i t v  o f  , 4 b i l l i o n
gal lons  and  - C r  e s t~::cted ‘‘safe \-iel d ’ ’ of 13 m~~-l .

I’. - 1 2 3
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I. NAVIGATION

1. General

There is a need fo r  increased  navigation i m p r o v e m e n t  in the
Connect icut  Rive r Basin, The needs are cen te red  primarily on the
lowe r main stem of the Connect icut  Rive ’- within Massachuse t ts  and
Connect icut  a l thoug h some canoein g needs exist on the upper  main
ste rn and tributaries. Major elements of need are as follows:

2. Long Island Sound to Hartford

From Long Is land Soun d to H a r t f o r d  the re  is a need  to modif y
the exist ing 15—foo t  deep and 150—foot  wide c o m m e r c i a l  navigation
channel  p r o j e c t  which extends for  52 mi les  f r o m  Saybrook  Light up
to Hartford. The latest reported commercial w-aterborne traffic is
3 , 650 , 000 tons , w-hich is second only to N ew’ Haven H a r b o r  within
the State of Connec t i cu t, Based on Offi ce of Bu s i n e s s  E conomics
p ro jec t i ons , the total  is e x p e c t e d  to t r ip le by the yea r  2 0 2 0 . C on-
sequent ly ,  t h e r e  is a need to deepen and widen the present com-
mercial nav i iza t ion  channe l  and to ease h a z a r d o u s  bends to provide
m i n i m u m  s a fety  c l e a ran c e s  fo r  exis t ing 3 , 000—ton  oil b a rg e s  and
for p rospec t ive  4 , 000- ton oil b a r g e s .

From Long Island Soun d to H a r t f o r d , the s tudy also conclude s
t h a t  t h e r e  is i nc r ea s ing  need for  p rovis ion  of a seconda ry s y s t e m  of
navi gat ion buoys  to del ineate  the na tura l ly deep w a t er -~ av ava i lab le
i c r  recreation boats. This may require authorization of specifi c
l i m i t s  for Federal recreational-navigation projects to p e r m i t  Coas t
Guard participation by the yea r  1980 .

3. H a r t f or d  to Hol yoke

From H a r t f o r d  to Hol yoke t h e n-  is a need  to i m p r o v e  r c c r t -a-
tional n av i g at i o n  to permit use of the 3 3 — m i l e  r e a c h  of the  r i ver
from Hartford to vicinity of the Williarnansett Hi g h w ay  B r i d ge at
Hu l y~ck e . R ec rea t i o n a l  boatin g in the C o n n ec t i cu t  l i v e r  above  H a r t —
f ’n d  is now seriousl y impede d during the  p r i m e  b o - i t i n g  s e a s o n  b y
major - ;h o a l s  h~- t  - V - - i -fl Hartford cn~:l Wi ndsor  I u c k ~ . The - -x i s t i n g
5. 3 — m i l e  lo ng ~~~ i r r d s or  Locks C~’nal , ‘-v h n - l ~ p r o v i c l . - a  t he  b y p a s s
a r o u n d  tin’ Fi fi ’  ~cI Rap ids and the  Enfield Dam , r t - c - - i v c -  s vt rv
l it t l e  t r a f f i c  i s  r u s t  powe r boats  a r e  unab le  to use  th e  cana l  du r-
ing t i - -  p r i m e b ’,a tn L’ m r - - r t ~ ,s  b c - c - c u s c -  r i v e r  s t - c C c  s a n -  ~r c - ( ~:1entl y
too low t o  p e r m it e n t  r r a c - i n t o  the n t i i ; i l  m d  p asc- c g e  t lc r - - a C I c
c x i s t l r g  shoal  t r e t s  in the  r~ v -  r ,

K — i  24



I ’dum~ on the r i v e r  is Se I - l o c s 1 - , i- en en! ta- the  u r e s e c , t  me t h o d

of operat in g the u p s t re a m  h y d r o e l e c t ri c  p l an t s  1 - - c  ~Jea1-5 uc g  ~iu ’ - C I .

The r iv e r  flows on t h e  n iain r iver  durin g the  bu~~t m r c g  season a r e

impounde d du r iu g  w ee k e n d s  and  r e l eases  are  made i n t e r m i t t e n t l y
on weekday m~ to mee t  the demand  ior  p eak  powe r .

There  is s t r o n g  c iernand i o r  the r e c r e a t m u l a , i i a - p r o v e n c n t  in

this reach of the r ive r . Althoug h p - l l t ion of the- r~vc r ac - s , i n  the

past , been a m a j or  de t e r r e n t  to b o athc~ gr u v~ti b et a  ~e 1r  H a f t f o l ’ d

and Holyoke , it i s  an t i c ipa ted  tha t  the p roposed  ci p r ov e r nen t  to

n av i g at i o n  in C O n ] — c n c t i )n with e x i s t 1r ~~ au l l c i i i ü c -  w~fl c a - i s  e r~
-,a nv

new boats  to be- adde d to the ex i s t ing  f l e e t  a t  a.  L e l er a t e d  c ut e .
Throug h — p a s s a g e  devic l~ap n r e n t  -if the m k a I c r v ~a y ,  a l s o  mcdl encourage

many t r a n s ie n t  boa ts  to i n t e x c k a n g e  bet~- e e l  i i~1u z I u  - - at e  es c p s t r e u o

and the t i d a l  w a t e r s  down s t r ~ a m  ~r o r n  1- 1 , - c -  I f or d  ic~~ l i t i i c g  I~~ n:5 l~ l a 1 r c I

Sound and ad jacen t  c o a st a l  w at e r s .

In addition to the ana l~ sis c-f needs  fat ’  r e  r c ,t t ~ en3  1 b oat in g

above H ar t f o r d , s tudy wa s  made ci t h e  need  f u c  c U m i n0  r c  ial iia~ - i —

gat ion in the  reach between Hartford and Hol y olc e i t -  s u i t i n g  in the

conc lus ion  that  c o m m e r c ia l  n a v i ga t ion  im n p r o~~e r e c i t m ~ in this  r e a c t -

a re  not j u s t i f ie d  at this t ime . ~t - c c i - a lso was mad~ of the i u s t ~ f i c t —

tion f o r  -: o m i s t r c c c t i m i g  a hy droc  cc t r i m.  p 0_ se t -  r d a m e  an d  c am in e rc ial

navigation lock i t  Enfield Rap ids and t h i s  a l s o  ~ca s  not  f o u n d  I c e  ~ ib I .

for Federal dc~ elopment.

Projections tlt v e lü p e d  y the  O f fi c e  of B u s h  c E m . o i i e c n i c  S

t i c i p c t t ’ -  t hat  t h e  per  cap ita p e r s o na l  i ncome  ‘c i  1 m c  ~~~& -  nc - c r i m  lou  r

t i m e s  by 2 0 2 0 . Th i s  r i s ing  pt i ’sona i  h a  o n c e  oup lm - d ‘i i th  p o p u l a t i o n

p r oj c n t i o r i s  cocc i  the trends t~a-- irds in-nn h - i c - i r e  t h e m  ~ id m o b i l i ty

arc ex p c - t ted t o  i nc  r m -c se th e  D i m  ssai- - S  a r  r e m  i itionc i bo~~t i n ~
gr o a  ti c in the I - I t  r t f o r d — l - l u l yoke  t m ’  - t .

The cisti iig r e c r -  t i e r  1 f le et  i r c  t h e  I I , -  r t t o c - - . t e  l - i o l v , ’k c -  Sr i - .

iS c o n s l o l - n i - ( l  t e  i n si s t  of t l c c  c q u i v a i ’ - ; t  t - -  ~~( ‘  i ’ - c ’ c  b~~st ic c i i

ia’ m t j Ut  c c r i c l  tI ~ e q u i va l en t  of 150 b u t t s  b a s t  -~ ~ c c  N t i s ~~ , c1~’ s c ’t t s .  T i e

C u : r c th  - i t  h e - - t  c o n s i s ts  of - ‘I) b e r ’ ln - - I  !j c r l s  and  r -i - 5~ )C h e , i t ~

t hat  - i t - ,- l a - i n c h e d  f r o m  s i m m -  ei g ht  l c i l l l r t  S r i o u tl e  c t t c r i i r t ’  t i - t , 1 y

t o  J t r r e ’  sh ad  t i s h i r i g  s( - , , s O L . ~~~~~~ s .  4 , 50~~ - t c c i i m u i cS  a re  c - n s a i —

‘- r e d  to he - t 1 c c i m - , t ? , ’ r i t  ( c i  30 b u - i t ~ b - ~~t i - - d  f - i l l  t~~ ’ . ia~~a l  - , I c e

M a s s ’-tc h . ‘ - t t s  e:-, i s t i m c m .  f l e c t  - e c s i s t s  of t - C I I ’I t  110  ‘ i t i i t u  t t o d t s
a mi d ~~, 0 ( 0  1, e c t ~ 1 i m x u ’ h ’- d  l i - ic  Sofli e 5, - v o n  - 1 : • ( u s , t e i s i t I . - r d  to  h ’
( - c O c i m i 1 . - c - I  to - 10 i,~ c e t s  b t ’r t l i . u l  f u l l  t i m ie  b c  , i l l y ,

-- - - - -  - - ~~~~~--~~~~~ -~~~-_— ~~~ — -—-~~~--—-~~~~~~ - -~~~~~~- --~~~~ 
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Because of existing sh oals and low r ive r  s t a g es  :hdt prevail
during most of the summer and earl y autu mn boating season , rela-
tive ly few transient boats attem pt to cruise upstream fro m Har t fo rd.
We thersfie ld Cove , which  is located about four  miles  south of Hart-
f ord , p resent ly 8erve s as the ups t rea m stopover point for  mos t
t r ans ien t  boats cr uisin g the Connect icut  R ive r .

It is expecte d that o ther  r ec rea t iona l  navi gat ion i r c i p r o v m - rrerits
in the fo rm of local reques ts  for  i m p rove m ent  to p~~t e n t r a T  - f f-
channe l 8rnali boat basin s wih oc r e -~ , c ir e d  when t } r- i~ a r t f or d  to
Hol yokt i m p r o v e m e n t  is imp lemente d.

4. Main Ste m Above Hol yoke

There  is a need for p rovis ion  of a d d i t n i a j i d t  c e ss  r am ;  s a t
de signate d points along the pe r ime te r at  the s i~~n c f i  , . n t  r e ser v o i r
a reas  behind the powe r dams on the main  ste m r i v er  at Holyoke ,
Tu rne r s Falls , Ve rnon , and Bellows Fal ls . As - i s ’~ - f the H a r t f o r d
to 1-lol yoke recreat ional  pro jec t  develops , t ict2’ e- i -nay be a need fo r
m e a s u r e s  tha t would enab le boats to bypas s  t h e s e  ‘ni-. in s t em dams
durin g the boating season. As this need  dc- ’.- e lops  and the ma gni tude
of the need can be assessed  more  p r o p e r ly ,  a d e t e r m i n a t i o n  can be
made as to whe ther  th e  bypass ing  should  be in i t i a ll - done b y t r a i l e r
services or by pe rmanent  s t r u c t u r a l  m e a s u r e s .

Navigation— aid bUUcy S a re  neede d in vary ing d egr e e s  in the }loi—
yoke , Tu r n e r s  Falls , V e r n o n , and Bel lows Falls poo ls  while m i n o r
ledge and shoal r emoval  is needed  in the Hol yoke poo l. Due to exist-
ing and anticipated boatin g use of the Hol yo ke pool , t h e r e  is p r e s e n t
need for  provis ion of a smal l—boat  channel  m c i t h i n  t } cc-  lowe r 1 3— m i le
reach of this re sem ’~ air  as well  as c ont inuing m t . - m t - s t  f o r  ex tending
channel  i m p r o v e m e n t s  u p s t r e a m to G r e e m i f i a - l d .

5. U p s t r e a m  Ne eds

A s s e s s m en t  was m n , t d e  of the upper a i d  m i H , - r i - a c  l u - s  of  th e-
main r iver  and  those r c b - ; t a r : c - s Ui- i  ‘S I r a  ~ c i r : c n ’ i n g  c o u l d  h i -  en h a n c e d
by augmen ta t i o m - . of l a - v  lcm s. G e n t -  r a i l ’.- spea k i r m. , c t  i s  h f h c  n i t  t o
- r a t i f y c rea t i~ig r e s- ’r m - e i r  s t o r age  t o  p r c - ~’ide dow t~ r vt- o r round

‘a r c o e in g .  Reaches  of s t r m - u m n  o f  w h i t ’ - m c a t e r  c~~r io~ l ug  pU t ( i t l i h \
i re , by th e i r  v e ry  n a t u r e , r e l a t i v e l y s t eep  an d  r e q : c i  r i l - i r g e
st r e a  i r  - flo~ s to maintain s a fe  depth s . it i s  r a r e ly  f . .! s l t ) l v  to
provide storage f r the au gm e m t m - I f locc s r t - . ;u i r e d  f o r  ca n o e in g
p u r p ose s . I n si n .- ins t iutOs , h r u m _ s e - . - r , i t  I s  p - s s i l h -  t i ,  1mnpr o ~~e

K — L I’-



c a m c a e i c g on s t r e a m s  m c h c  re the sp c r ~ is  no  s-u  :1- , u n i v  poss  bI t -  arc
a m x r a r g ir al bas i s .  Where poss ib le , f tc ’  ~~ r c d v  r - - c - o o n lz e s  the n e e d
for  am ex t ension  of the canoe ing  s e aso r -  t i  pr ~~’--ide fu l l  o p p er t u r . r t v
for f am i l y erd o ’ ;  m o nt  cf  t h i s  sp or ~ . Ti e r - i  an- , i t  ~s e x p e c t . - - - t  t h 3 t
as p ro j ec t s  are developed , tha t  canoe  c c . g  - m i l l  be : -:l cde d as a flo w
augmenta t ion  pur p o s e  if compat ib le  cdr  tc e ’ t ’ : e  r i ses  fu r \‘. l c c h
the project  v -a s  i n t e n d e d.

3. LAND M A N A G E M EN T  AND U P S TR E AM  ‘-tATERSHED CONTROL

1 . Gene  r - - 1

Of the 7. 1 m i l l ion  acres  of la m ci c t c . d  m m a ~ - - r  i t  the C o n n c - : t t c  c t
R iver  Basin , 7r ~~tc is in f o r e s t , 9% is c rop l c i c c - 1 , 4 (T ~ i s  p a s tu r c - , 4 1~

is u r b a n  and b u i l t - u p  a reas  and the r e m -l i t  h r  4~~ i s  o t h e r  - -
~. t - ---

gon e-s .  T h r o u g h  the study pe r iod  up i ’ - ~t i~l t h e  -s-ea r ~~~~~~ r i c u c h  of
the land p r e s e n t ly used  for  c rop  arid n a s t - : r - m -  is c - a n n - . t e d to r o v e r ’
to fores t .  At the same ti m e , the re  wil l  be a c on s i d e r a b l e  in c r e a s e -
iii u rban  and r u r a l  r e s i d e n t i a l  a c re ag e . Th i s  l a t t ’ - r  c cm n p e t i r g  s h i f t
will keep the  p e r c e n t age  of forest lands esserc ti-i ]iv t i e s o r e . -  at  7 ) ‘ .c
while the crop land will drop to il~ r and pa st-ic r.- to 1~~ . Yrhan and
built—up areas by ~ 0Z0 will c o mp r i s e  1 0~~c and the r i  m a i r r i m -  g ~~~~~ -- ~i J l
be in other categories. One of the r e a s o n s  f o r  t h e  r e d u c t i o m  i c c
c rop land is that th i s  c a t e g o r y  c f  use  is Ia c’-c t l y t e n  cO ’.  and  p a s t r r e
and t he re  is ant ic ipated to be a d e c r e a s m -  icc the a c r e -a g . -  r L - e u i r m - j

for dairy use .

At p r e s ent  c i c e r o  than 85% of the land  in t h e  ha s i r .  is  p r i ’- a  t e l ’ .
owned b y in r l iv iduals  or cm ’rp . r a t i n r - . s _s’1th t b -  re- ri-e m i t  dc i- p ebb C I V
owned. Of the p r i v a t e ly owned , 1 . 7 m i l l i a r -  ac re s arc em’ c- cd by
f a r m e r s  a t cd  1. ~ mi l l ion  acres  bc ’ e t h e r  p r i  — a t e  - -v  - e r s  i t i c l u c i I rc c
l and  i c c  - - r h c t m ;  ar c d b u i l t — u p  a reas .  Publ ic  ,, \m - c r  s h i p m~ - - ‘ c  p r i  S c S  lo s s
t h a n  1 5~’~- of the t o t a l  land and m m a t n r  in the br i  s in  a c c d  i s  d i s t r i b - i t c - d
in 306 , 600 ac r e s  of Na t iona l  f o r e s t  lar d; 410 , h P O  a c r e s  i i !  State ,
county , and m u n i c i pal lands ; and about 17 , 000 a c re s  of o t h - - r  1- ’ d e r i l
lands includi m -ig Corps  of Eng inee r s ’ r i - s e  r v - c i r  p r o j ’- e t s .  M i c - - Ic of t h i ’
land im ~ pub l i c ,  o w n e r s h ip is i c r  forest.

Of the bas in  ‘ ct I 9ev p o p u l a t i o n  of 1. 7 i n i l l i c i c  , 7~~ li ’ e d ~n c i t i e s
ant i  to ’ ’ :m , s  w i t h  the r -mainde r in r u r a l  - i  r i  s. ‘rh - r u r a l  sec t ’  - r  cs
made up of a fa m c  popu l a t i on  of a l - t n t  ~ 0 , (‘ - 0 0  p eop le a n d  t h - ~~~c
peop le in v i l l ; i g -s f l e s s  than 2 , 500 0 -p rclc ti oii . The urban pi pu—
l i t t o n  is  l t r g i - l - ,- concentrated i n  M u s s n  l i u s e t t s  c , c - d  C - . r r - . - c t i c t i t
p o r t i o n s  of the  - - t s i m n .
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2. Agriculture

There are 1. 1 m illion acres of productive crop and pasture land
in the basin suitable for agriculture use with only minor problems
f rom erosion or other hazards.  The problem is that there will be
heavy demands for these lands f rom other competing uses and it wil l
be necessary to reserve land which is adapted for agric rc l tura l  uses
as well as to sat isfy environmental  quality needs . It ‘will be difficult
to reserve  land for agr icul ture  which doe s not require land treat-
ment , in the face of this increa sing  competi t ion from other uses.

Crop and pasture land is projected to decline f rom a total of
938 , 000 acres  in 1965 to 400 , 000 acres  by 1980 an d 1 38 , 000 ac re s
by the year  2020 . These changes  will be the resu l t  of expected
urban expansion , the phasing out of shade-grown tobacco,  th e adop-
tion of more intensive agricultural techni ques ,  and the sh if t o f less
productive land to forest .  Current  indications are that these shifts
in land use are well under way.

Based on the revised 1967 USDA Conservat ion Needs inventory ,
204 , 000 acres  of crop and pasture  land need land tr ea tmen t .  In-
clude d are measures  for erosion control , drainage , i r r iga t ion, and

establ ishment  of vegetative fer t i l ity  man agement .  Continued main-
tenance of conservat ion pract ices  is required on all lands.

3. Forest

Much of the privately-owned non- indus t r i a l  f o re s t e d  a r ea  is con-

t r ibu ting less than its full potential  to the economic g r o w t h  and wel-
fare  of the ba8in . Ove r one- thi rd  of the fo res t  l and  is in poor to very
poor hy drolog ic con dition; howeve r , the potential to improve  is gen-
e ra l ly hi gh. Multiple-use m a n a g e m e n t  and pro tec t ion  is needed to
real ize these potentials  as well as the continue d y ie ld  of hi gh quality
wate r and bet ter  regulate d runoff .  T imber  quality is low , land
values and relate d taxe s are becoming  excessive , a i c - .1 m a ny  f o re s t
lan downers  are more in te res ted  in the r ecrea t ional  and aes the t i c
uses  of the i r  lands ra ther  than t imber  p roduc t i on .  Mul t ip l e - u s e
m a n a g e m e n t  and land t re a t m e n t  measu re s  a r e  neede d or, about  4 . 5
mi l l ion  acres  of p r iva te , i c o n — i n d u s t r i a l  f o re s t  land. This fi guru -
con ta ins  a dup l ica t ion  of ac res  s ince  s o i r r e  ac res  of fo re s t  land  m a y
require  n -o r e  than one t r e a t me n t  to m e e t  ider  t i f i e d  i cee d s .  This
will require a greate r conservat ion educa t ion  e f f o r t  - m c d a d d i t i o n a l
incent ive  p rog rams  to the l a n d ow n e r  if the f o r e s t  r e s o u r c e s  a r e  to
be fu lly develo p e d  and u t i l i zed -  Many smal l  munic i pal w a t e r s h e d s
ar e  r i o t  unde r m a r c a g e r n en t , ‘ir ’cd tec hn ica l  a s s i s t a n c e  is t i d e d  on
nea r l y 64 , 000 a c re s  of Nat ion a l  f o r e s t  l an d .
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4 . Urban  and Built .~~p Areas

The expanding population , projected to double by the year  202 0 ,
will require  m u c h  r e c o n s t r u c t i o n  in the city a reas , g rea t ly  expanded
suburban deve lopments , and la rge number s  or ru r a l  home 8 ~f l  the
outly ing a r eas .  The c o n s t r u c t i o n  of fac i l i t ies  for  servicing this popu~
lation in the f o r m  of shopping ce n t e r s , hi g h w a y s , and  pa rk  a reas  will
involve much of the bet te r land , espec ia l ly in the lower basin . Ade-
quate p lanning,  inc luding the use of soil survey s , is e s sen t ial in
this d e v e l o p m e n t  to main ta in  p r op er  land 1 1 8 C c  a v o i d  addi t ional  flood
h a z a r d  by zon ing  f lood—prone  a r eas  to a p p r o p rh i t e  use such as p a r k s ,
open space , and agr i c u l t u r e ;  con t ro l  e ros ion  an d  r e s u l t i n g  s ed imen t
p r o b le m s  to the n-caximumn e x t e n t  d u r i n g  c o ns t c ’  - c c  t ion a c t i v i t i e s ;  de-
velop and m a i n t a i n  adequate  v e g e t a t i v e  cove r  an d  m a te  r \ m a v s  to mini-
mize  damage f rom runof f  and e r o s i o n .

The need fo r  p ro tec t ing  e x i s t i c c e  “u t t e r  Sur !rcce areas and the de-

ve lopment  of new w a t e r  bodies and open space p lu s  the riced for im—
pro m -e d and i n c re as e d  wildlife h a b I t a t  - ir e  a l s o  e s se n t i a l  to m a i n t a i n
a quality environment .

The e n v i r o n m e n t a l  qua l i ty  provide d by t r e e s  an d  n n t } - . er  v e g e t a t i o n
in many  u r b a n  ar e a s  and c o m m u n it i e s is  d e t m  m er i t i n g ,  a n d  t h e ir  im-
por t ance  is of ten  i nadequa t ely  c o n s i d e r e d  irc th e -  d e v e l o p m e n t  of cc e m- ,

communities . Community ccc t i ne , p i i c c c c l r c g ,  a n d  m ar . ag e m e n t  of trees

and o the r  c - g c t i t i o n  a re  neede d f o r  i r n p r o v e n i i - r c t s  - f  sy lva n aest he tics

and m n i c r o c l im a t - c o n t r o l .

~~ . Specific Needs and P r o b l e m s

a. St — n i h - s  b-c the Soil Con se r m c m t i u m  Sc r v i c t ’ of the D e p a r t —
r-ne n t of Ag r ~e c c l  hi r i  s ic  m m ’  t h er e  is  a c c ’  ed to  r e - d u c t ,- the-  $~~~. 1 M of
ave r a g i ’ - i r c m l u O l  d u c t  - ages  s u s t a i n e d  in t i c - 1-1 1 up s t r e a m  mma t e - r s h o d s
of the b a s i m .  and  t e  p r o t e c t  r u r a l  c o m r c n u c c l t i t - s  i r d  Ott  r i c m x l t r r r~~1
a m o o s  f r o m  f l o o d i ng .  T h -  to t a l  f lood p i. ir  a cr c ar e  is e s t i n c a t e d  i t

5~-l , 000 a c r e s  ( i t  ‘.-. l i l ’ l c  ~~t , 000 ,i c-n  in c i g r c u l t c c r a l  u s e ;  j , 0 ( 0  a rc
u r b an ;  a r c - i  t h e  r e c n a i m c d - r  31 , 101 i c c  - i t h ’ - r  f - i’ - s t  c m  i t —  r c c i s c e l l a n e —
ous us e . A p p e - c l i x  F’ - , I i s c c s s e s  C i .  - x t i c t  i f  f i - ~~d i t e r  c u d  sedi-
m en t  d r a i r c , i g -  i t ,  t } e - r , i -  c p s t t -  ~~r n  ‘‘ it  r s ( r e uc-n .

T h e re  i s  a c a d  for  an t i c  r . c t n - m ,  o l  p m e s - r t U . S. D e p a r t —

m et  t of --\ g r i ~ t i l t  me p r - -r io t s t o  i~~idC L n , d  r i s e  a d j u s t c m o - r c t s  an d  to

r e t u r n  t h e  i l l - - c - 1 ~ c u t . d - i c  h i n d s  c r  a C n e  W i r e  1! ci - n m - i m e m t i o - r , t a l

q c i i l i t v .  F~~~s c t : -
~~ p m i - ~~r l c m c 8  cc  - - ( c r c t t  d c i  I t  r . t i  ri
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(. 1 ) Assistance to 180 town s which include preparat ion
of resources inventories , town soil reports  and
inte rpretations and flood plain studies

(2)  One—half million acres of soil survey.

These two programs are neede d as tools for State and local uni ts
of Government to guide land use development and management .

c. Land t rea tment  and management  m e a s u r e s  are needed
on ove r 1. 2 million acres of non—F e deral land. This would include
planning and installing conservati on measures  and pr oper manage-
ment on 204, 000 acres of crop and pasture land, 150 , 000 acres ur-
ban and other land , and approximately 823 , 000 acres  of private .
non-Federal forest  land for the earl y action plan.

Land t r ea tment  w i l ibe  needed on an additional 3.6  mi l l ion
acres which include s 50 , 000 acres  of crop and pasture land , 150 , 000
acres of urban and other lands , and 3. 4 mil l ion acres  of pr iva te  for-
est land for the long range program . Also neede d in the long range
program is resource planning assis tance to 188 town s in the basin and
3 million acres  of soil surveys.

d. Land t rea tment  and management will be needed on n e a r ly
64 , 000 acres of National Forest land for the Earl y A c t i o n  Plan . Soil
surveys  and watershed analyses will be needed on approximate ly
306, 000 acres of National Forest  land and , in addition , w a t e r s h ed
analysis studies are needed on 30, 500 acres. Some 69, 300 addi t ional
acres  within the Proc lamat ion  Boundry of the Green  and White -

Mountain Nat ional  Forests  will need to be a cq u i r e d  for  the Ea r l y A c t i o n
Program .
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K. SOLID WASTE DISPOSAL

Very  fe m’ communi t i e s  in N emk Eng lan d have m o re  than a l O ~ y e ar

p r o g r a m  for  the adequate  disposal  of solid v a s t e  so it is d i f f i cu l t  to

br ing  the  a spec t  of solid waste  m an a g e m e n t  p l a n n i n g  into the 5 0 - y e a r

period asso ciate d with wate r r e s o u rc e s  p lanning.  Howeve r , a l l  of

the New Eng land State s now have Federa l  g ra n t s  for  the d e v e l o p me n t

of State solid was te  management  p lans. These p lans are  p r e s e n t l y
being  developed and  will incorpora te  r e g i o n i l  ope ra t i on s as arc a l t e r -

native to individual  c o m m u n i t y  sol id was te  d i s ,u o s a l  p r o g r a r i c s .

Dumps with open burn ing  are  b e in g  outlawed and rep l a c e d  wi th

san i t a ry  land f i l l  operat ions .  Land area  r e q u i r e me n t s  a r e  in c reas -
ing unde r p r e s e nt  p rac t i ce s , bu t  de ve lopments  in vo l u m e  reduct ion
through r e u s e , i m p r o v e d  incinerat ion , c om p a c tu o c , and s h r e d d i ng
wi l l  tend to stabil ize or lower  a rea  rec4 u~ i- e i - t e nts f o r  final disposal.

Land al location f o r  san i ta ry  land f i l l  S i t e s  is a pe r t i r i t r c - t  sub je ct
to d i s c u s s  in connec t ion  with w a t e r  r e s o u r c e s  an d  r e lat e - mi l a n d— u s e

p lanning. Rega rd l e s s  of the d e v e l o pm e n t  of sol ici  - - -- . s t e  r e d u c t i o n

techni que s , the f inal  res idue  will hav e  to be c i i s p o - - d  of on the  l a n d
un less  a safe  ocean disposal method  is dev i sed .  Land r ous t  be made
available fo r  s i te s  and wi th  m o u n t i n g  p r e s s u r e s  f o r  l and  use  b y ictbe- r

i n t e r e s t s  this  could be a f u t u r e  p rob lem . The Sta te  solid m’ a s t e  man-

agement plans may iden tif y the a reas in N ew Eng l a n d  \k h e r e  t h e r e

will be a shor tage  of secondary  land fi l l  s i t e s .

The u r b a n  ar e a s  such as H a r t f o r d  and S pr i c ’. gf i e l d  v i11 p r o b ab ly
have  the g r e a t e s t  d i f fi cu l ty  in ot t a u i n  c cg aci d fill s i t t - s  in t - h t -  l u t e  r u .
The od dit 1- .~ i i l  cost  for  long d i s t ance  lc c i l u n g  of solid ‘-castes away

f r o m  f tc - s e  c l r t a i n  a r e a s  coul d g i\ e  economic  j u s t i f i c a t i o n  t e  the e s -
tablishment of local faci l i t ie s w h i c h  w o u l d  p ro v i d e  a hig h degree- ol

volume re- Inc ti - o n  before transporting th e ’  wastes to a I c e d  f i l l . The
rural ire - i s it-i th e  basin  will p r o b a b l y be a b le  to dispose of their

so l id  was tes in r u r a l  land f i l l s  with out e n c n . i n c t c t ’ r lrai i n s r c r n c c t b l e

l a n d  a cq u i s i t i o n  p r o b l e m s .

L. P U B L I C  H E A L T H  ASPECTS

1 . A i r  P o l lu t i on

A ir poll uti i t  is c au se d  b y ric o- - ja- r c t i i r,s c e h i c i c  var~ from

largt- ~i ndri ~~t m i i l  comp le xes t o  the b u r n i ng  c -f l e n - e s  in Oc t

hood y a rd . Si. ce - ti - c pr - b i t-i- is so v a r i e d , m c -  A~n pe - r . -~ 1x mccl i m c d

it~o-1 f C ,  ‘j i s i  cc .siutc at  t w o  are.ls m e l t -  h . i  r ’ - t i i n ~~t i ! - c t ’ d b y  m e a t

s ure ’- d - v , ’ b - 1 c c ~ ’ r i t .  Th st a ” e  pn~~.-r gt -t ’- r~t ’ Ii - c ~ c i v C i s s i l  I ic - i  - - n t i s
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and s - - i 1 ~ i -. c ast e  C c - a t e t i o n  b y open inc ine ra t ion. The i l c i e i  c a u s e  of
air  pol lut ion f ro m powe r plants  is the sul ph u r  dioxide wh ich  is the
product  of i ncomp lete combus t ion. It combine s with watc - r drop lets
in the air and can be t r a n s fo r m e d  into sul phu r i c  acid  w h i c h  r e s u l t s
in eye and lung i r r i t a t i o n , f r om  b r e a t h i ng  this was t e  p roduce . U n—
si ghtl y smoke and par t i cu la te  mat te r will also resul t  f r o m  this com-
bus tion . Althoug h t h i s  m ay  not  be h a r m f u l  or as h a r c i c ~ 1 as the sul-
phu r dioxide f rom a heal th stand point , this p a r t i cu l a t e  :ecatter does
ac t  as a cost t o societ y in decreas ing  visibi lity and i t t  ni cking the
sur rounding area dirty .

In regard  to solid waste disposal , many presen t  techni ques uti-
lize the burn ing  of waste material . The f i r s t  that  comes to mind in
the largely rura l  areas is the burn ing  of open dun-ips . The- bu rn ing
of these dumps puts a strain on the economy by producing air pol-
lution both visual and ordorous , and inc reas ing fores t  f i re  potential
aroun d the dump site . For the more urbanized area , refuse  m ciii-
erators , a volume reduction techni que , can in tens i fy a i r  po l lu t ion  if
proper cont rols are not used. The incineration process , in general ,
p roduces em i s s ions  of fl y as h , smo ke , gases , and odors. The fly
ash and odors are  undes i rab le  mos t ly because  of the i r  nu i sance  po-
tential  to nea rby com m uni t ies.

Smoke s and g a s e s  which have a n u i s a n c e  po ten t i a l  c o n t r i b u t e  to
overall  air pollut ion th roug h reduct ion in v i s ib i l ity  and ab i l ity  to en te r
in to  smog f o r m i n g  photo  c h e m i c a l  reac t ions  in the a i r s B e c a u s e  of
the conce rn  of r e s p o n s i b l e  State and local au tho r it i e s in the no r t h e a s t ,
s t r o ng  a i r  pol lut ion c u c t ro l  p r o g r a m s  have become c o mm o n . The
Clean Air Act , as amended , emphas izes  the fac t  that  all  l ev e l s
of G o v e r n m e n t  m u s t  coopera te  in the proper  m a n ag e m e n t  of o u r
a t m o sp h e r e . Today  State s and m aj o r  u r b a n  c e n t e r s  a l m os t  w i t h o u t
e x c e p t i o n  ha m - e  a t t a i n e d  a ut h o r i ty  to c o n t r o l  a i r  p o l l u t i o n  wi th in  t h e i r
boundar ie s and have mom -e d  to e s t ab l i sh  workab le  e n f o r c e m e nt  p r o —
g r a m s  desi gned  to imp lemen t the i r  legal a u t h o r i t y .

To av o i d  a i r  p o l l u t i o n  p r o b l em s  it is ne ces  ry to  i c u t i - i p i  C e
t h o s e -  p r o b l e m s nui d to p lan fo r  n e c e s s a ry  c o n t r o l  a c t i o n , l a nd  c o l t —
t ro l  a t ion  s c m i  invol  e - I - e n d  r i s e  p l a n n i ng  for  sun  h t}i tugs as b u f fe  r
zones  a rou n d m aj o r  ind~’-idua l sou rces  hu t  m o re  l i k e l m -  t~~o v  me- ould
in ’  c i ’ . e t h e -  ch o i c t - of d i r ec t  c o n t r o l s  at the  sou r c - , Dirt - t c o n t r o l s
- a i l d  r e s u l t  in t i e  e i i ! i i i n u t i o n  or m i n i m i z a t i o n  uf p u l l i t u t  gi - i c i -  r i —

t i n e t h r ’ - i c ~. i- , a p r o i c c - s s  o f  r i m ’ :  m a t - r i a l  c i r c c c i g - . Oto -  fo r c e  of d i r e c t
i r c t r , i s  might be tn c a p t n i r -  the p o l l u t an t s  n f t t - r  t h e m I m n -  b een  e z e n e r —

et -d h u t  he f o re  t hey  r e a c h  th e -  a tm o s p he re .
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To accomp lish the requi red  p r ob l en  an t i c  ipatiori and con t rol

act ions , p lanning could be a c c o m p l i shed  th roug h coordinat ion be-
tween those engaged in wate r r e s o u r c e  deve lopment  p rog ram.  and
the area ’ s air pollution control  au thor i t i es . This coordination
should be establ ished at the ea r l i e s t  p o s s ib l e  mom ent .

& Wate r P o l l u t i o n  of Shel l f i sFc  C rop  A r e a s

Consumpt ion  of raw shel l f ish f r o m  pollute d m i r o v ing wa te r s  can
brin g about t r ansmis s ion  of many known d iseases  such  as infectious
hepatitis , typhoid feve r , and g a s t r o i n t e r i t i s .  The Connec t icu t  Rive r
Basin es tuary  contains shel l f ish r e s o u r c e s  in t he  fort -r i  of soft  and
hard-shel l  clams , although the quanti ty p r e s e n t  is not  known . T I c n -
reason for this is the es tuary  is not open to t }ce h a r v e s t i n g  of she l l -
fish and has not  been for a n u m b e r  of y e a r s ;  a on m iequent l y ,  data ~~
shellfish dens i t ies  are not  available.

The estuary is c losed to s h e l l f i s h  h a r e - c  s t : r c ~ b e c a u s e  the bac-
te r io log ical  qual ity  of the over l ying w a te r s  exceeds  the a l lowable
lim it. As the  bas in  States  move to met- ’ the water quality s tandards
the ques t ion  of w h e t h e r  the s h e l l f i s h  g i ’ n c c c i d s  may ic - c opened wil l  be

asked.  At the p r e s e n t  t ime , it cannot be said w i t h  c e r t a i n t y  w h e t h e r
the p o l lu t i o n  a b u t - -  n i e n t  m e a s u r e s  will  be e x t e n s i ve  e n o u g h to im-
p rove  wa te r - i - c l i t y  in the e s t u a r y  to p er m i t  s h e l l f i s h  h a r v e s t i n g .
It may be that icc the future the- es t u a r y ’s c las s i fu c u t i o n  wi l l  be

~i r r i i t t n d to a m a x i r i - i n c  c I i s s i f i c a t i - c c  of ‘Ca- id i t i o n al l y Open ’’ . This
ru - c e an s  t h a t  h e  m e a t e r  qua l ity  m e e t s  t~ n c  required s t a n d a r d s  b u t  t h a t
ft e c h an c e  of roe t i c  cc  n~ t i - u n  i s  g r e a t  en o u g h  t c -  m’. a r r a n t  c lose su r v e u l —

lance. This class if ia at ion  would give t h e  State Health Department the

authority t o  close the area  - it the first ~ igri  of c o rt a m c n ~ct i - r c .

~~. Ve c t o r  C an t  r d  S

Tic ’-  t erm  v e c t o r  m e a n s  an insect that di r e - c t l ~ or i n d i r n u  t lv
e i t h e r  t r a n s m i t s  -a d i s ea se-  a g e n t  to ma in  - c r  d i e m - i - s  i r r i t a t i o n  to  hu-
man  b e - i n n  s. This su bj e c t  is d i s cm i  s ~t -d it -u du- t~ I i  i i  A p p e n d i x  R of
th i s  r epor ’ , b - c t  i ~ t - c c c - r i l i i . e n l  l i s tin g  f m ’ c t - r  p r o h b - r n n n  a r c - i
n e ed s  l i k e  lv I d e ’e ’  lop ‘v the m u - a r  l 9 ? ~0 i t -  c r e - c~- I t  of p r a p e t e - n i

n c u r  re-so c r c ’ s  (i’-\- u-lopm ent , ou t e r u s e - i n c  c I t e -  r e s , an d  o t h e r
ex p e c t e d , I , ~~ cal i h a r g e s  f o l l n m c s :  ( 1 )  :o i - - c r  ~- s e c - f  the -  i n  c i t i  —

er r i  h o c i s t -  mo ’~q u i i t n  prohh-:n due to i n c  r u - se - - I  p o l l n : t e d  m- a te r , ( 2 )  A

~ r t d r i , I  u r i c r e - I s m  i t  t i n e -  s i z e - , r n c c m~~e - r , mi nd S c o p e -  - - t - u c o s q m c i t i  c o n i C -

c (criiri ccSSio7 -S mi nd p r c c Lt r ims; (I) N i c i r n  c - r np l c m - c c  in ‘ n n , s r c c - t ’  o r n t r n i

pron r:ims i i o l  m ’ : n u t , - r  r i i a n a g e r m u e r i t  c e — f  se- cr -c r e - i c c  ‘ n o n ;  n d  ( 4 1  A

~c e n - d  t a r  b e -t b- r c d , fl hi .i s s le - r s -m el (- - p e - r i u t t o t  e t \ k , ( T  i ll t ile C d  
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depar tments  and i n t e r e s t s  in the so lu t ion  of t h i s  p r o b l e m , and in the
decisions involving wate r r e s o u r c es  m a n a g e m e n t  and v e c t o r  on t rol
tech nology.

In looking f o r w a r d  to the y e a r s  1980 and ~ O20 e x p e r i e n c e  seems
to indicate tha t  vec tor  cont ro l  p r o b l e m s  as r e l a t e d  to wate r re- source
deve lopment  will not  change  r ad i c : t l l v.  The f o u r  p r e v i o u s ly  note d
slow—moving t rends  will p robabl y con t i nue  to  occur, In addit ‘n , the
following pro jec t ions  are  made:

( 1)  The expected i n c rea s e  in s i ze  and n u m b e r  of on—
st ream storage r e s e r v o i rs  for  d r i nk ing  w a t e r  pu rpo se- s  - v i i i  be- bene-
ficial  to mosqui to  c o n t r o l .

(2 )  T i -  expected i n c r e a s e  in dams for  flood con t ro l
purposes  wil l  be bene f i c i a l  for  mosqui to  c o n t r o l  and a d v e r se  ef-
f e c t s  will be g r e a t l y ove rwe i ghed by the benef i c i a l  e f f e c t s .

( 3 )  l : n cr e u h e s  in t e m p e r a t u r e s  in i mp o u n d m e n t s  and
s t r ea ms  due to at o m i c  e n e rgy  p lants  are  due to p r e s e n t  some eco-
log ical  changes . 1-b ” eve r , v ec t o r  p r o b l e m s  me -ill  p r i b a L l v  not  be
a ff e c t ed  in m agn i t u d e .

( 4 )  More  i n c t e : . s l v e  i r r i gation of c rop s w i l l  be l a r g e l y
accomp l ish ed b y o v e r la id s p r i n k l e r s  and wil l  eat  si g n i f i c a n t l y a f f e c t
v e c t o r  p r o b l e m s .

(5 )  The p r oj e c t e l l a rge  i n c r e as e  ~n -~~t e -  r — o r i e n t e d
r e c r e a t i o n  - - s i l i  t e i n d  to  i n c r e a s e  v e c t o r  con t ro l  need s .  W h e r e v e r
,
-
‘ - s s i b i e - , these’ needs should be met  by on — g o i n g  v e ct o r  con t r o l  p r o~

g m  u s .

( b )  Th~ pro jec ted  i n c r e a se  iii o r g a n i c  po l lu t i on  of res-
et r vo i r s , lae< e- s , and  streams will tend to i n c re a s e  chj r or i on - i id  nud ge-
p r o b l e m s  which s ho u l d  be adequa te ly c o n t r o l l e d  by v e c t o r  c on t r o l
p r o  g r a m s .

( 7 )  The i n c i d e nc e  of Rock y Moun ta in  Fevu r - c r u d  o t h e r
v c e : t o r— b o r n e  d i se - i s e s  will p robably  not  c h a n g e  r ad i c a ll y.

(8) The r e - s e a r c h  on g e n e t i c  m e t h o d s  in m e - c t o r  c o n t r o l
‘c ii i  p robab ly i n c re a s e .
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4 . R a di a t i o n  C o n t r o l

R a d iat i o n  c o n t r o l  is l in k e d  closel ec i t h  v~ at e  r ret s ou r  et S p L c .  —

c c i c c g  p a r t - i c  c i l o r l ’ , m i t  the d e s i g n  - an d  ope r a t i o n  of a im l e t - i  r p l - ~n t  c- . The-
ecat er  u se d  t -  c e - i d  tic ’: s t e a m  is in p o r t a n  t r o t  or ; 1;  f r o n t  t I c -  q u i t  t c t \

of w a t e r  n c s e  1 t ed  t i e  p o s s ib i l i t y  of t I n - r e n a  I in c r e a s es  b u t  a l s o  ne t  —

caci s - t h e - C - - 15 a p o t e n t i a l , a l t h o u g h e-c r~ s l i g h t , 01 r e l e a se - k  n - t a c o —

ac t ive  n c . c t c r i u l S  imi~~k in to  the evater coarse - ,

T }ne - t\c o n u c l e a r  poec-e r s t i t c o r s o p e r c t u c e mn ‘~~-e c Ec g i a n - I  - - t

t i n e -  p r e s e n t  t i c n c e  cu re loc u t e d  in the Ccn - r . e c t c c  t R i v e r Basin , U t - c

is c i t  Rowe , ~U c n  s sa c h u s e - t t s  and the  ot l e r i t  it l-iacel dmu rim , C or n -c ti —

cat . ~-\ t h i r d  ci u c l - c r  p 1 - t n t  m’. : l 1  be i - c c t a d  in  V c r  a rm , V, r n i n i n r - t  n - n

t h e  c m n a c n n  s t e - n c  of the  C u r m n e c t c c c t  R i v e r.

T l - e -  A t e - c m - i c  E c c e r n ’ , Co rr n i i s s m o n  l en s  ‘i - o v i d ‘~~c h .  t h e  nc c c l e a r
p o \ e e r  i: m l n s t r -  t p n r d u c c - a c -c  oi t he  I - n - s t  s~ n t - - t v  n c - c o r d s  i t f  anm -
i n d u s t ry  t - h :  f or  i c c — p l o t  p e r s o n n e l  a n d  t a r  t i e  s e r o c c e c d c c ~~ e - c - v c r c n r c —

me - t n t .  \cuclea p~o.~e r p t i c m t m -  Zn re d es cn t n e - i  s c  hat n ’ e !  if :mc a ia r uc—

ci c ie c c i s  o c cu r , t i - - i- c - i c - m i s c  - c - f  I c I c u m i c t I - ’  i c - e t e r n u  t o  t i e  s - c r r  d-

ine  v i r n n c c n u i e c c t  c c i i i  s t i l l  h e  ( l a V t h e -  c n - c u x c n - c c c n m  l~ r i u i t s  I c r  C c ’ b e - —

i ct iv n- e c oritc - c  t of a i r  a n — I  w a t e r m e t  I i \  t I c  At i r n c t  E c . e  r~~y C e - i n c u s —
s ion a c c e l n i t i c -  i c c i t h  ) - p m i r t : n e n  t s .  (e c m - p c e } - c c  S \-d c t n i n n i t e - c - c r m - ~
s~~st e c c c s  i r e  c n~~~~~t ir t o  od e - a r  p 1 n u t s  t i  k e n - p  c l o s e  d i n e i k cmi t! e-

anio c . t  of r a d i i - a c t c e i t v  p r e s e n t  in t he  m i n s e i c u r n ’ -  ce mu t

un i t s  m i r~- u s e d t i  -u- c -p  a c o c n t l n e c o n s  r m n o n i t o r i u  g c l c e - c k  e c ~ t i n e  d i s —
r e t -  v c u r  m l o c d d  t I - c  r e g u i a r u c c i t  l i r e - ak  d c c -  in . F i n  c - m c c r - t t n n i r n

c- i - c c u i r e r  i c e . t~~ f i r  or  — s i t e  s u r v ei l l a n ce  ir e  c s t i L s t m e c i  m i r n c j  e n d - r e -e e l

by  the.’ ~\ t o c n u i c  E n e r c-v  C o c r m n n i s s u c c n , i t t i l  m i I t I . O U L h t 1  t e s t - e . g  it s e i l i S

c - c  r n - cl a n  by t I n e  powe r c o n m p c t c - , it 15 l e t  b e  S . c p e  r \ - i s l - m i : n  I

A t i - n n c Ec~e r~~y C e c c m n r - - i s s j o n . ~ t c i t o r 1 r c c  t n C t r  t i e  ~ j t~ - i s c c~~~~~1lv
a l iv  t I c  v t :’ - l i e u i t i  D e p a r t : c n c r c t .

~~~. T h - r c c - i l  E t -  ct - S

M m r e  i s  .i  c r c”  l i n e  c u - r C n r n  o \ e - r  t I c -  p -~~s : n , l e -  e f t t h - c - ’ v i i
po l l  . e l c c I c , e) r 1 :~ ] r n  C i  ~ ~ro r r -  t I n e  d i s  } c a r c n - d  c - b r -  c \c i t ,  r of ese
p l i n t s , n i - a l - I  h i v e  i - c  1 1 c c  e e e - I c c g i c il a l e - u n -  - - I  t I - n  m - t r c - c ” n c c - t a

mc l - c c i c  t h e -  c e d e r  is e i ng  d c m - c I m r Fn - t . I: s I  e - I d  j i m - n  h~ n c - t n  c i I n -  i t

t n - s s i i , a s  v- e l I  c m -  n - c - l i - a r h i d  - i l . i n t s . . n n  r e t t e -  c i  r c r i l  t o i l e t  c e - n .

f l ’ -  i~ a l l y  u - e - 1 ) ted fe - c - l i -  -~ is ‘ , s i ’n c l l  r i s e - i n t ’  ‘u ~
tm n n c - —

. m c c t r c -  ( i ( ’  ~ , ~~ c c i i i  - - r - - l - a h l c  c t  l iv e  a I c - t r  t .ul e f h e -  I n c r  t i e ’
b c l c r c c e -  e - t  t i n - — u n - i t t . h o e - n - c - e r , e e l -  i n  t - - ’ c n p c - r  t i e s  r i m - c - n r c

s l n c r p l ’~ , i t  i i i  Id u u ~~e- t I e  ‘ l i e — u n i t  ci  a I -  rIl e . i  c 1>1 I c t i t e r  c i
t n .~ t i s  p u r l  C - , i t  c l u e : i . .  A l l  sp e c ie~ • i - I c  ‘

~~~ t e l  i n  : r c  m i s  l c d .  



be affecte d by the loss of a vi ta l link in a food chain and an ecolog i-
cal diiruption in the wate r environ m en t could occur.

The design of nuclear  powe r plants  usual ly inc lude s a holdin g
bas in  a f t e r  the plant  to allow heated wate r to cool. If more  coolin g

is neede d , cooling t o w e r s  coul d be used.

One of the p rob lem a r e a s  for  New E n g land ir- volves  the d i sposa l
of spent f u e l  not only f r o m  n u c l e a r  power  p lants  but  a l so  f rom medi-

cal , i n d u s t r i a l , and r e s e a r c h  s o u r c e s . P ro c e s s i n g  of spent  fue l  can

be a c c om p lished onl y t h roug h s o p h i s t i c a t e d  te chne- logy  and hig hl y
specia l ized  pe r sonne l .  It usua l ly c o n s i s ts  of concentrating the radi o-

active m a t e r i a l  and b u r n i n g  it in protective containers at one of fou r
or f ive land f i l l s  t h r o u g hout  the  c o u n t r y .  The c lo se s t  p r o c e s s i n g

p lant  for New Eng land is in A l b a n y ,  New York .  With  t I n e  g rowing
use of r ad ioac t ive  ma t e r i a l s  in New Eng land , it may  be n e c e s s a r y
to locate a spent  fue l  p rocess ing  plant in Ne~-c Eng land .

M. ESTUARY

1. General  Descri ption

Of i ts  tota l l eng th  of 400 mi le s , the main s te m -af ti e- Connect i-
cut  Rive r is t idal  for  60 mi le s  f r o m  Long I s l and  So uc .d u p s t r e a m  to
the -  confluence of the Scar it ic Rive r , ei ght  mile s abo m -et  H a r t f o r d .
This re ich  is shown in Fi gure  15 . F rom P o r t l a nd  n o r t h  the  t i da l

wate r t s ebb and flo w in the broad terraced val l e y bordered by hills

of the C o n ne c t i c u t  Valley Lowlands .  B e low P o r t l a n d , ‘t - e  e s t u a ry

lies be t c .  c-en the \ v e - s C e  rn hi l l y se c t i o n  of the 5n t l e- r -  N e - c  E : c . t 1~e n d

up land to the  wes t  and the  r o l l i n g  p l a t eau  of the  sa l v e-  up l and  to the

east .  Much of th~- up land  is f o r e s t e d , whi le  th e  lo ’- ’ l~~c u s  p r o vide

soi l su i t ab le  for f a r m i n g .  N c - i r i t s  m o u t h , th e  r i v e r  is  b o r I c  r e d

by s e r v e -  i n c p c : r t Z i n n t  ‘ c~~ l c t ( ln ’ .

The f r e s h  ~cate r f lue - c- ( r r i c - a s u r e d  - i t  Tt -a i r ’ n p c - n i c r i v i i i e - , c . c - n r  t I m e

M a s s a c h u s e t i m  l ine)  a y e -  r a g e - s  n b c - c t  15 , d O O  c u b i c  f e c-t p e r  - ‘ c e - n d

a f t e r i d j u s t i c c i t  i c r  s t o r ag e -  an d  diver se -u . Ii - e a t e r y e t i r  1 , t i e -

m i n i m u m  rc - c e , i r  dail y l b ’ s  of -~ - l , 000 e c u  1 , 550 n i l , i (  
~~~~~~ ~e- r se c-

ond , r e m -p e e  t i m  e l y ,  o e c u r r e d in t i c e  t i n e n t I n s  c c ~ A p r i l  . e n - I  ~~~~ - . - r m m b e r .
Mon th l y t c t a i e  s hc ’e t c t  h I S’ a c r e  t i c  r i t a :  t S m c t t  • a r - n t - n  ~~I

and leas t  I t C h  c a i n e - t i e  t h - w s , r e - s p i n  t i e - i v , - I c t u - r i n  by f o u r  o r der s

of r c i a g r c i t t e l e . D c i r i n g  p - r i c k of 1o~c r - - u - r  f l - - c e , ‘ i t I n i  n~~ e i c —

c r c -  n e - s  f rom  3.5 f e n - t  - i f  t t c e -  t u i i e n n t l c  I -  r u e - c r c  I - c r 0 -  ‘ i t t  c t  } h i r t f - r -~. 
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D u r m g  the s t e m m e r  low f low pe r iods , d i lu t e  sal t  w at e r  m ay  p - r e -
t r a t e  up r i v e r  is f a r  as the Eas t  Haddam B r i d ge. G e n e r a l l y .  .h~’
sa l t  is f o u n d  onl y ha l f  as f a r , and d u r i ng  pe r iods  of l . c ~~t. r t - . ~ r f l c c ,e

- m d  unde r appropriate wind and tide cond it i ons  m ay  I i n t r e !v  r e ich  tb~-
Saybrook Bridge. U n d er  i~- C  rct-a ’ c -r - d~ t i o r -- s , the  u l u r c e of S - k i t
wate r e r n t c - r i n g  the  e s t  e trV f r o m  Lo’m g I s l a n d Sound d-e:ir:~ or~ tida l
cycle  is ~t h i  i t  I n a l f  the f r e s h  w a t e r  vo lume  ente  r~ r g  dur in ~ the •a me
pe riod.

~l . Pop u l a t i o n

Stu dy p r o j e c ti o n s indi c et e  ho t  s I — ~ i . n s u r  a r t - c CRB \‘ ~- n l  -

that  f a s t e s t  ct -r o w i n g  a r e - a  i n :  f t c -  c ot :  re  b a s i n c  - n o e l . h ot tIe - poo-~~l . a t- :on
wi l l  m o r e  than  do ab l e  b y t I e  -~ i - :n r ~~~ S . A s r o  t ed, in A pt -c r  d in ’. i-~ the
ra te  of g r e - m e t - I n  for  c o m m u r i t i e - s a n t t n i c e - r n t to the t u d a l  I n - - rt : u r nj
r i v e r  is a l m o s t  half  again  as er e a t  as t h a t  f o r  h e  Sl i t ’ - is  r~ men I - ’
( e x c e p t  fo r  H a r t f o r d  c h n c h  is -ni r e - e d y densely popuia :e fl C- c c c e  c t - i  -

cu t  l r c t c r — R c g i o o a l  P l a n n in g  P r o g r . c r m m  p o p u l a tn o n  h r  j~ - n  t nc n r e -  
th e conclusiuc t h a t  th e  gr o v . t l c  r a t e -  :n the- e s t u a r y  c e - c d  ~ t i  m~~~t e-
n i ng  R eg ion t o e - n m -  is p r o~ e- ta ct to be much faster than :b.~ C put - al
Reg i o n .  T h i s  fac t r e v e a l s  the p r e s su r e - s  w h i c h  ill r e -  e x n - r t c d  L -rc l i t ’

low e r  e s tu a ry  - e c o n s e qu e r t l y ,  the  l an d  u s e  p a t t e rn  c h o s e- : :  t a c c u  - —

moda te  t I e  ~n c  c-c r d  h u n d r e d  t h o u s -u n d  addi  t u -c c l  tue  - p Ie n ‘np e t e n t  t~
s e t t l e -  ~ le -r e t l n e  e s t u e r y  - m i l l  he a r n u a j o r  t - t ’ r m i n t ’ r j r . t c . e l t c n r c -
of the a r e . c

W h e n  v i ecc ed  f r o m  t h e -  r i v e - r , t I i C c h i n - :  s u e ’ . s of  u r n - a n  t c u o c —
l a t i o n  n r c  -i t  H n r t f o r d , E a s t  H a r t n e n r d , and  ~~t i - l d n e - t  ~- - n . E l se  - - f  re
t i r e  dc - i c  sity appea  rs  re- l i t i c  c - l~ b c e  , - i l t h o c u-grn  i i n d i c - i  c l .u a  n p r i c e -  t n .
h o m e s  a r e - p r o m in e n t  a l o ng  c e r t a i n  st  r - - t c h e n s  of b n e -  r~~-~- r .

3. Nl a r c c n h c c t i r i n g  and  I n d u s t ry

M - c n u f a c t u r in i ’  is o n e  of the  r n n e - s t  l i m p - n t - c t  i t  - I - c m - t r u e - s  1:: t h e
e s t u a ry .  A c r c r a f t  e - r n e j u i ’ - s  m d  p a r t s  r t t c c n c f n ~~t - n u c . e  i t  1-i n r t l c e - d
C u n c n t r  ac c . c n : r - t  f - m r  1 ~~ 01 the t o t a l  S t a t e -  e - :n p ln cn r - r - :  no d 4 c - ~~-
t i n e ’ c c  r n t v e ’ r : n p l n n \ - - m - n - n t . T n . i s  i n d u s t ry  is n ] ~~~- t l n n - 1: C C  st  s u r C i n -
- u s e r  of c c i  t e r  t i n  s n u b — b a s i c - n CR B  VI.

O t h e r  l a r ge  u s e r s  n f  c e - c t e - r  t i c  t i n t - c m - t - c c t r v  ar e ’  t b -  t i - r n - c t h e ’r v n  ci

d e e  t r i c  p i e - n t -  c e i n c e l u  - I c - p c - n d  c i i :  r n .  e - r  c c ; i t e ’r f or  c e , c l , n ~ t I e - j r  o : t ej c - O —
sc r s .  F r o n t  n o r t h  to  s o e c t i c  t ie S e  p a c c c - r p l an t s  a r n d t h c - : r  se ’e- - F - -

— So t b  \ l e . i c I n cc i t  l i a r t : - - r d  — .il7 , 001; kw
— \~ u - l i l J - t cc- rn nt \ t c - i - h e - t c - _ - i m  — 4 ’ .i c a b -
— C - c ’ - i c e  - e t i c  ~~f Y e  u c k c - ’ - a t  l i i  r i d  m c  - — - I c  - 3 , 1 OP

~~ i~~ T
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4 . Land U s e

Of the 135 rni !es of e s t ua ry  s hor e l in e  below H a r t f o r d , 3~ r r i le- s
a re  bu i l t  up or c o m m i t t e d, Z4 m i l e s  are  zoned in )r resi nl en cce s , a c i d
only another 3 mi les  a re  eas i ly deve lopable  and z o ne d  fo r  c o r r n n c e r —
cial or indus t r ia l  use . The r e rrc t i i n i c~~ 70 m i l e s  ck o v i d  rea-u ire exper
sive site p r e p  r a t ion  p r i o r  to n c d u s t r n  ‘1 or r e s c d e - r c ia l  ‘~ ve i c D r c e nm t .

Nor th  of the C h a r t e r  Oak Br id ge in H a r t fo r d  -~y I  One-  mi le  c i
va c a n t  land is z o n e d  t a r  i n d u s t r i a l  or c o mr n e r c i n l  u s e  and 8 r n 1 l c -~
are  zoned r e s i d e n c e  c i . The r e r i n a 1 n : L ~ 13 mile s c . occid r equ i r e  ex-
p en s i v e  s i te  p r c - p c c r a t i o n . Over  2 , 000 I i . r in s of in d u s t r i a l l y —  - - - - n d
vacant  land in lots of t en  a c r e s  or m o r e  a c r e  found  w i t h i n :  a ha l f
mi le  c - f  t he  navi gable po r t i on  of the ( n r : r - -~~ t icc~ R iv e r , chiefI~ it
the H a r t f o r d— G l a s t o n b u ry  a - c l  Cror r - -ce - e l l — M i d d l c t c \-~n a r e e s .  Fl.c )V - —

e ’ ~o - r , b e c au s e -  of l an d f o r m  p r o b l e m s  m e t  i11 of this  l a n - I  c o u l d  be
usable  b y f i rm s  r e q u i r i n g  cc ci t i - r b o r n e  s i -n i p p in g .

J u s t  be low Middl e -c t -own, c i t  Bc-cdki~ R n - c k , t i e -  r i v e r t v -r em- south-
eas t  and c c c t n - n  a n a r r o c -  va l ley  c’. ct -h cnn  f lood p lain t i - n r o - u g n .  c e - l a t i v e l v
h ar d  i c t - n n e - o u s  and m e t a r - m c - r o I : c e .  r e -ck. The t a r r o c - . s - c t n o n  (~~: c l n - )
be~~j n r c i : n ~ a t  Bodk h Rock ac ts  cs a i i - ~- d r - a ’ .l:c or c t ro l  Ccci t i-c e r n — . - r .
The r i m - c - n  v a l l e y  u p s t r e am s i r - - e s  as a s r  .c - b a se : :  d r u i n g  t i c - - s

a t  t i e - c d . The greate - r t I n  - r i -ce - r ‘‘ol :trn e- fi Cccv , n h ,  f i s t  - r the -  c u r -
r e n t  flows t i  r c n n g h the s t ra i t s ;  t l n e -  f a s te r t h e -  c-a r r e n t , th~- l~h e h er
h i t -  s :r f a c c -  € - l e - c - a t i o c n  cod t h e  l : i g l m - r  the e c l e v i t i i n : , ,  t i - cc  fle r e  l i c

1 : 1  t i n e  c : c l l e t V u r ) s t r n - c : c n . 1 was f e u d C e n t i f  d n - v e - l i p r n - - r c ’ o r ads —
ing d c - c r e a s e d  t i m e  n - a l l e y  st - -r  c g e -  : ti l i z e d  by t I n e -  C r e ; t n  st  f l -  -d c-f
re-cord ( V ? 3 r )  by 10% or 30% , the  f I n n -  - l  cr e ~~t e - t e v ~~t I c n  t t i m e N’S ts s  - _
e f t - u s e t t s  l ine -  w o n u l d  b e - i t n c  r i n s e d cy o t n c i -  foot or sev en  f e - n t , r e - s p e c —

t i v e - l y .

Icc  r - - e - r t  y e a  r i  m - i e u nif i ca r - t land dc v e l u p : m - - v t  h a s  t a k e - c .  r I c e ’ -
a le-cot: both l c : c n k s  at C n - r n o n t im of t h e  r i c e r , can ‘i i -  f - - r i o  a f  m - n n a l c c c —
sion i - c u d  s - u r n ’  - n n e ’ r  h o m e - - n c . T h i s  m - e c t i c n : c  of th - - c - i - - c r  is - u  n n r i : c - ’
re - c r e a t i o n  en d  h a i t i - m g  c e n te r  cei th c - x i s t i n n e  n i a r i r i a m -  e l  - c c l  ‘c c c  ap e - c l
e n d  c -c ’. m a r t I n i s i t ’ s ci t  a p r e r r e n u c n m . Thc- p r c s s e i r c ’ cot tn --  c i c a l ’ _~

p n : : c l c a  f o r  c e c l e t i t i e n t I  f e e  j i l t - i c - s  i ns  t n  c ’a : .  - I c - - s  t. c e o r i c - c r t  ‘ c l - n I  a n t —

lands  ci  t o  tn i c - lc .s to se r v e -  b u s  dn re i c c - i . C e - n m - e ta n - r : t I v , t h e - ’- - :~~ - i  

ci i n  i e n - I — i c m - e  p l a r n m m c n Lt- to c r c - ide  fo r  c m - c  p r - s m - c u r e - s  a i d .  m m c c i —
r i c e 1  cv de st  r n  i i c c  i t e  t I c c  cc :’; i r -  - r n - c c  c - - - t of t i . e s t  - n r y .

i c i e r - -  e n ’ -  l i t  t u ~~ r e m -  p r e s e r r l v  c i c i u l a l e c e  fu r- M n ’ - i c m c i -  a n t  c - I  m e e t -

he r e I n ,  i t t  s - u } — b ,~ n s i r  C I~~ V I ,  L o w e - c-er , n s t c t c : - - u c l e -  e n n i n c t i - c e - t i m - :  c c
C e r t n n i e m- S i l e e c i  t i n  f c e i l e , c ’ i r . g  l e e  r n -cm c e - s  in  1 - i t c i  c e - r n  s:

i c S 5
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Year  Coastal  Wetlands ( ac re s)

1914 2 3 , 360
1954 17 , 018
1959 15 , 927
1964 14 , 839

I c c  t i n e - s h o r t  Sp a i n  of 10 y e c i r s , 2 , 1 ’ e -  a c r e s  — c L o u t  1 3ei - - f  the

l~~54 a c r e age — e v e - r e  d e s t r n e v ’--d  or so a l t e r ed  as I C c  be no ie - i :~~e r  of

value to f i sh  and  c e i l d l i f e  as nc r -  i m por t a n t  e l e m e n t  in the food c i c a i n .

A l thoug h t i m e -  1 3~ d e c r e - ics e is a statewide- ligu re - , and  t h e  C o n n e c t  i—
c u t  R i c er  E s t u c e r v  has  ino t  b ae tc so d r a s t i c a l ly ec f f e c t c - d , it d c c -  s p o i n e

up what  the  f n n t  are- could hol (I .

The C o n ne e - t i c  ct  R i v - r  E s t u a ry  - c i S c -  c - c t n c  s a n n n c v h e r  c - I
of c u l t u r a l  and c - d n a  et i o n a l  m t  - r e s t  mm L i e - h  a r et  d i s c u s  se d no  b o l l

Appendix 0 it - c d  P e- f t h i s  re-port.

~~~. Rec r e - i t i o r m  and B a i t :  n e

As p r e v i o u s l y n o t e d  ca n t~ e - c t i c c : c  V — D o t  t i _ i s  A p p t ’ n  l i x  O u t - - -  t - S

a s t r o n g  dc c : m i c m c l  f i e r  re t  c re t eet iona l  pp - r t  c i t i es  c lon g C ‘ lea; e r C - m n  —

r a - c t l c c t Ri - - e r . T he c c a c - i g i l i i l i t m  e e l  t m - - r i v e r I c c r c c i m - l e -  in o r -  e e p p e - I

rm ity  f u r  b u n t s  t o  t r : i v e - l  :p s t r e z m n l  i c c t o  t i e  p e e l  of t i c - E n f e e  1-I  I )  c

P r o p o se d  i t e p r o v e m e n t s  - m r ’  n c - e - c n -d  tu  ac n e c c l m n l c c u - c n be  a n t i c c t -  i t e e l

t r a f f i c , as f a r  1, c n t r c - n m  I s  Ho l y oke , I~1 . n m - s i c t n a s c - t m - . ‘i

b o a t i n c ace - i ’ m - s  l c d / o r  a n ch o r a g e - f a c i l i t ie s  ee: i  c I s o  b r 1u c r e . : .

T - i b l e -  I I  c c l  t l c i s  A p p n e - n c l u x  i l l u s t r  - t e s  t h e  b a r g e ’  t c : ’ u r c  n b - m a -i
- e l u i c h  is j i r i t n - L t e e l  f o r  h c d i n , ~ a c t i v i t y  in C R 1  i T .  i 1 e- - u - - - n -

r e - n  r e - t i c - n - I  as ccc l i  c s  c c m : r n c n r i  i d  i c a v i g i t u i m u e -cds is It~~e , s m - e

r n o r -  f - lie - t :  S e - e n t i n o c  V — I at  t i m i s  A pp i n d i x .

N. FLOOD CONTROL

The -’ f l o e - c l  h i s t o r y  of t I n e -  C e - n o t e  t c c  1 R i c e  r g - - e s c e - u  m~ c l e a t  e t h a n
hO )  y e a rs  tee t I n e  c s t : n b l i c c i m n c n e c - .t  of !1 c Cr s t  s t t l c i i n e i r t m -  cm:  t t . e  I e s j t c .

l i m e  i n d u s tr i a l  r e v o lu t i o n  t i n - i t  f o i l o e e e’d l e d  C -  t h  , - t e - \ - t - 1 c 1 n n e c 1 c c l  i c c —
c i - c s t r y  e u i e n c n g  t i e -  r i v e r  —.che - r e e l m C  of t i n  c r c  c r n - n  m r  n - r n - t i -  ‘n’ i s
r - c e l i l v  ; c v ; u i l a t - l c  ‘ n e - i t t - n  f o r  p ine ’  r- , p r i c e - c m - s  \ e c t e - r , m l  - i S v  n n e , i e S*

Sjlc j ljt \ t c  : n n , i r i -  t r e -~~ . A s  p r c i u i t r e c~s c e - l o t  a c e n I , c i i ,  in m- n i  - t c c

T - I a r t f c - r d ,  ( T e e r m m n o c t i c  c u t ;  S p r ni g f i e ’id , tot . s s e c c e e u n m e t t s , 11 , 1 1 mm t’- I e l l m -

a n d  B r ; c t t l , - l c i c r O , I - - r e e n a c t  v i t l  ! e f l m - c . s  a )  -i ’ l l  m r s  e t m m c c ’ - c t c c  c e - C

, - v e m n t  i i i ~ e n e e l p c - c l  t h e -  su r r c - c c - i u m e  ‘ r e - c , . m - L - n i ’ t -  i i i d l e - c

K -  I 
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flood p 1 e . n  . I c  ‘ - r n s ’. i r n - g  y e - e r c n , f l i - c c d s  of g r u e l  : n n C r c i t e u i e -  p ’ - t

th is  Wnii-  n u t  the -  c ’~ c se ’s t  of c h o i ce - .

A t t e r  t h e c  l u s t r e . ti e - c o t  of i~ ec v e - n : b e r  1 ~ t T  M et C ar p s  c t  Ec ~~
n t ’t t r s  \ m a s  c h a r g e l Lv  the Congress tn re -c- n c- CC I t ’ ’ 1 ’r e - b l e r ns ccc ii
dec- c - i c - p  - i p ie-a c to m in im i~~u - : c 1 : n r e -  d e - c e - i g e ’ s .  ~ im r t l v  - - : : r r  c e - c c  —

r t l c  t u n , r n  cot t h a t  s tu dy r e p o r t , th e -  h i s t o r i c  car : d d u c c b l e —  n c r  me - l I e d
flood of M e - r c h  I d J 3 r  ~~ n~se d e x t e - c i s i m e -  d t m c c ~~~~c . ( ) c n c ’  c i e : u : r c , t O e -

Co r p s  cc1  E n  g i c c c - e -  rs  cc as d e l eg a t e d  to r e v i e c e  r t  p re -v io c u s p l c
E v o l v i n g  t n c n r t c  t h a t  r ev i e c e - -aas  p l an  cu r : s c s t i r .c c c )  t ( c  re m - er-. i - e n s

and s e - v - c ra b l e i c c I  p r i d t i ct io c :  r o e - C t s  at  m a l u r  - l a - c c  c: -n t e r -

M o r e  rec u r - c t f loods of l e s s e r  r t n c e ci- c c i t c e d e  hac-e  i n - l t a c e - - i  g t n n d u e - s

re -su l t e C  ic c c e rt a in  ed d i t lu  -s or s : b~~t u t c c t : o r s t t n  -r~gn  al be-~~d
control sv s I n - c c ’ . The p r e s e n t  a u t h o r i z e - il p i c n c n  c v u c n l d  c e -n i  r e - i  t I  e

2 ’7 cT
~ of th e ’ i n c t e - r c e p t e - d  d r a i n age  a r e -a  a t  } - 1 t r t f - r - l , C e - n r c - i :  u t  t c V

c o n s t r n n c t i ’ c  of ~ 7 r n s er \ - a lr  i ’ c c p c c c u c uc - c~~~l . t s  w h i c h  c ee - m id 1c n e . i de
the nce ’de -d flood p’- -ntection along M n -  m ai n  s t e nc ct  t~h ’ - C m n r : e - c t i e  t

R i v e r  and its t r i b u t a r i e s .  of the 27 r e ser v o i r s , l b . C c - c  t r n c - i l i c , g

15% of t i n e - d r n i i c n a g e - i r e - a  t o g e th e r  w i t h  1 a loi;~ t 1 p r i c t e  t~~c c r -  p r c : e’ct s
have h~~co c o n s t r u c  t c l  t h r o u g h-  - i t  the  h i m - c r . Of t k . ~ - i t t e r , se  y e - n

a re  locate d ott the 1-~i acr: stein and CCC ret 1’ si~ m e d  t o  S u t - u p  t - : u c c - : t t i n e -
r e s e r v o i r  s y s t e m - n .

To a s s u re -  th a t  t i n e -  i n : t } n c e r i a c - d  f1~ -od c c n c : t ro l  l u - i n  c c - n I en d  to
new c r i t e r ia  b r o u g ht abe c u t  by c h a n g e s  xc t i m e s  and  r i - m i n t  u rn s , t r e’
p lan was  re - —c - v a l u a t e-  ‘I as p a r t  1 t im e c e - r n p r  e l e -c ’  s i— ; e st - d y .  Re--
cr c-a l c u i t i u c c  c ons ide  red  t h e - n  el f e e -  t i v t - t n e  s i n  of t i n e -  r e - s e -  r c- c i j r i c  ~c l c n v c  a c t  —

ing in - m s y s t e - c ’  to p r o t e c t  t } c ( -  t n i s i c n . A s  p a r t  ol I c e  r-

p m -  c Sm -  I n c  c o m p r e h e n s i v e  bas in  s t c t - t - y  c m  r e d  a-  r ’ -  - u n - c c  s u r
of cl~t t n n t g e - s  i i i  a l l  a r c - c s  s u b~ e-c t to f l oe - d i n g  c e - n d  c s t : c n  - I c ’ s ~‘ - - re - c n n - c - i - -
of t i e ’ e x p n  r i e -n c e d  and  r e c n u r r u c g  f lood lo s s e s . Thi s  s t i r - - n - v  ~~ n \  a r e d
the- u p - l i C e - c  of da ta  to r t l c - c: e p r i ce  l i - c e - I c i u a r e e s  i - u t n c c -  t h e -  - e n l u n - r
m - i u r \ e y S , n e w  ec - a l u at  c o n  of flood J e s s e - s  t ec- r e  ~ u c i , - m . t c c i , c u m : m r c ’ e ’ r c i u l ,
c m n : l n n m t r i a l , o dj l i c , an d  u t i l i t ’  i c c t - r e ’ s t s  is ccc ’ 11 e s  c l c u ; u ’ :o mn e l  i n - - c c
i m p r in m c c m t n e - r c t ~~- m- n u h ~~ c c t  to  f l o o d  l o s s . ( dee - rn  - I  e n m e t e - r s  - f  p :  —

p e - r t v  a c - r e  c i t e -  m - -  n e - a- eel and  a s s i s t e d  ii e - v . i l n u : t t i c : c  l a m - s  s . T I c e  c l o t

- c e - r e ’ re cor d e d  ten d t . c~ I,iti’ d by a r c - a - m i n d  r e i ch  e f  s I c - - i c r . ) n r r c c
p h y s i c  eu h i s se s  ‘s c e - I !  m m -  f l u i d y S i e - t i  i n  ~~i~~~ s S n n e c l n  I S  i u m - S  of

c c a g e - s , p r c c : l t  ~i 1 t d I  e r n e r e e - c n c V  c o s t s  c c c ’ r n -  e v . i 1 ~ t e l c r - c  r e - c n - r - c c - - ; ~

In m n i e e n e t i r v  C a i n e , t I c ’  e f f e c t  i f  t h e -  10 2 7  fl a ir  u ’  V ’ r n m - c - c  I

c - c  c n n  ~ 0 , i-c OO , 000 , Li i i  a p r  c e - p u t - i  i c e — i s , t l c t c ~ c a S t  t ’ r i c : t e ’ n l  t o

$ l M n  i c n a i - t - ti c c e - i n u re ~ e i  n i 1 i t a  n c -  e ’ n . m -  a - ,s - - n f l  c t  t i  ‘ n - c ’ - . l i e

K —

________ -- _____ - - . ~ - -
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afte r e t f c c t s e - f  t h e  f lood a c - r e - ’  c c m n e - J o r  d r - c e  u r c  ‘ F - - c e - a c n e -m v  c 0 -

i r e - a  f o r  the’ n e x t  t n  d e - c c c d e s .

The roost  se m i n u s  f lood  p r o b l e m s  in the C- ’- e c t i c  - t  R i c e ’
sin a r e  or the m a i n  s t e m  and  the m aj o r  t r i b u t a ri e s  s c n c i c  u s  l I c e
P a s s umnp s i c , the A r nm n o n o o su c , the  Wi-m i t e , t i n t  ‘i l as c  oct n -

_
i , t i _ n -\si. —

uelot , and th ( ’ We s t f i e ld.  t o t aj o r  damage  - : e m n t c  r s  e - e:c  t hc  C e c e e c e - I n  —

cut  Rive r i t se l f  a r e -  i m n  the m e t ro p o l i t a n  cm r e - a s  - f  \ l c c s  s a e - F c  n s - - I c e -
and Connec t i cu t , a l t houg h si g n i f i c a n t  l o s s e s  u s e -  o cc - r c i t  V.1 : t -
River  Junc t ion , H a m - a c - e r , W i n d s o r , B e l lo cc s Fa l l s , l I c n t t i c L o : - - ,
and I-linsclale . Expc ’r iec :cc - d fi~~e-~l l o s s e s  in  t I n e ’ ‘ - - I c r -  F) s i c c  f a r  m m - c a —
jor floods in the t w e n t i e t h  c’’ c c t u r y  h av e  e x c e e d e d  liL~ - - 1 , ( - 00 , I O n i c  ‘‘
74 live s lost  and un to ld  m i s er ’;  c a t  c m c c ’ c e s - r i i m i c -  u -  , ! c t ~~ m - - I C C l i  C c i  - ‘

T A B L E  3 3
FLOOD LOSSES OF FOUR H I S T OP I C E V 1 L N i  ~

C O N N E C TIC  I T  R I V E R  h A~-~TN

Date of E v e n t  N u r n b e -  r - i f  R m ’1 c i  c r t c
Li~’e’s Lc n s t  M c - : - Lu mm o t c r n ’ a e n e

November 1 b ~7 ~ I ~ ~~~~ 4
, 

( ( 00 , t o - f l
March l 9 3 I c  11 1 ’  - 

- too ,

S e p t e m ber  1~ ~~ 8 4 8 , ~‘O (  • n U t
Aebz eist 1 ) 55 34 i i  ~i , 000 . 000

A r e c u r r e - n  ce of C - - \ t ~~r ch  i i  3~ - f lo od i n :  c u r  I °T t c  c ,- ’ l c i t o ’ in

w i t h o u t  f l i no d  control m m m c ’ - m s u r e - s  c c e i n n i c l  - a n i s e -  1 c m - s n ’s u n m a n ’  I n n
o c e r  $ 2 2 3 , 000 , O L e - . \~~i t i c  t h e -  l c np l ’ r n n ”  1 : c t t c - c c  n e t  C ‘ x - s t n m e fl e n n n - i
c o n t r o l  s v s t e ’ c i i  n o t  l b  r e s e r v o i rs  t n - e n - b i e r \ m c t  1~~- l i - c  ,t l  i c r  1 -

p r o j ec t s  at r m m a j o r  dan n m a g e ’  c e n t e - r s  , t h e  i n c  10 3 a r e - c u r  r e - c e  I c - s  - e

h a v e  bee - ru r e - d n n c e d  to  i u i tc , 000 , 00) . -‘e ! t l n c n c ~~~l t n  e r ; a n s m - i s

s e u b u - n t a n c t i a l  r e d u c t i o n :  in  l i - cod  h i s s ’ s , it  d o e - s n -  r e - s e - -  I ~m - r n

p i c t u r e t c c l  t i n e  p e - t e’ c t a i l  I c r  m - : m t u m s t c - - c i - h i e n f l e c ~ n d  u s e - c c  m ’ h u c  F - t n , c I v

e x is t  ii i  the’  b a s i n. Such  a s i t e - t u n e -  \ c e d n u l d  i , C i i c l  11  t I e  c - i c r 1 -e m l

p r e i t e a  t i e - m n  p r o j e c t s  on t h e  n : n u e i m c  s t e - : c n  of t i c ’ -  ( i e t n n n m _ - e t n  - ‘ 

topped .

The c n m ( n e r  lor d p r o t c e - t c o c  p r o c - n  tn-  on tic - n r n n : -  - ‘c , c a  1
r i c e - c r  we - r e -  d e s u c o t  c d l  t t f l ( I  c u c l s t r c n c  t e d  on t h e  s i n  c c c  i L - c  t i - i c  i i - -

‘n t i r e  m n u t i c c r c / e c d l  F - e m - j O  t h u - F  e c i e m c t r 1 - - v s O  i i i - , c o c c i  r d l u c . e  ‘ ;c  
~f

the - i n t e r c e p t e d  d r c i n  i g e -  ac - c - i  it  h a  rn -r d . C e - n c - c - i I . - I ‘cC , n i n i  I h
e c e u t m t p l i ’t e ’ cl. A r c  an a l y s i s  of 1 u o i — i n i h h  s I n - n  n : !  1 f l e n n ~~~1 C c c i  T u t u - a n - -
s h o w s  t h a t  t h e - p c s s i h i l i t y  e x i s t s  f or  ru i n , c l i n i c  in - r n - c :  c I n - - n

- I I

- --
-~~~~~~~~~

.- 
~~~ i - c ~~~~~~-~J



-~~~~ I

t h o s e  -x p e r i - cc c e ’ei i cc  M c r c h  1 e - 3 t c , t c . c eu c ar . i cc f m e - t , fl j c i d m -  c c l  e m - e n t e r

i r : t e - r n s i t v  t h n a n  t l n i t  of 19 ~n - o c c u r r e d  ccc :  c e r t a i n .  t r u i c n t n r e - s  i n n  1 4 ,i7 ,

10 3~~, m m cd 1 e - 5 m,~ Sho u l d  s u c h  an i - c t ’ - c n s c ’  n m m l o r  0 - 1 5 c c  f l o e-i i e c c -u r , c e - n c ’ r c

i t m - c - n i s t i c n g p r e e t e - u t i c i r  ce - e , r k n -  on I c e -  1n e- c’- c ’r  m e - i c . i n t ’ n n c  i , f  I n c  Cic ’.r e cti—

c u t , - X ~~ l c ~~L i i I ~~ t i e -  c c ur k s  it  I - l a r t : i r d , a jal e ch I n -  i v e - r t - p p e - i l  c c  0 i:: —

c c n e - a m - n i r ih le  d a c n a g e - s ‘ r d  u n t o l d  l i c e - n e c  cc o n i i c l  O e - c a c u s c - -1 .

The ’ e C  onomy ot t h ’ - h a s  in is en e x pa c . c l i r mg one Cc IC - Ia ti n i l

e x p e c t e d  I n  a lm o s t  da lc i e  in t h e  n e x t  50 y e - a r m -  an d  u r l c  n c ~~ , i I : e n , aS

m e a s u r e - e l I c y  c i v a i l e e i n  le - deve lopable  em re -a , to m or e  t i n e - n  r i p i e n . Su e -h
g r o c c t h  a i l l  r e s - 1t i mm i c c r - e s e -d I c i cL e  o1 t F n e n  f loo d  p in I : . T I - I s  ~ 5

I , e - c c i c n s e - in : u r l , , e c c i e e U u r n s  I l i n o d  p i e - i n n s  e - t t c n  appear  to he t I ne -  m i n e - S t
economical are - es to deve’lop . Ser-~-u:n e-- a r i d  t r a n sp o r t - i t a c a  f a ci l i t i e s

i r e ’ us c a l i v  c m v ; m i l c - l i l e -  a i d  l c m n d  e, cc ts id e  l I c e -  f l o e - n i  p lai  c : , . c v  ec; l , e i i l e ’  f o r
c i e \ e - l o p m ’ c c t  u t  r e - : c s u m c - i i m l e  co st , c m -  l i m n i t e c e L  C u : u s e -e-~u e r t I \  , if l e f t

-u n c h e c k e d , g r e - c  t i :  c’ i Il  o c c u r  c c l  c e - c r  f l o n c e i  p l u n n s  i m c e i  f l o e - c d c l

no te  c u t  3 1  i n c  then La sin  cciii inc r e - c i s c -  i cc  O c t - c u r e  y e - e m r s .

A d i s cu s s i o n  u - f  da n - m e - g e- c e n t e rs  i - c c  I F e -  c c ! : n i c :  s t  c cc :  i - n d  t i m e  c - . u i ~Jr
t r i h - n t c n i e s  is c o n t c c j i c d  in A p p n c c d ix  M :- I n i l e n  t I n e s e  in n g c s t m ’ . i n c  a r e a s
of t i e -  b e - s i n  a r e -  disc usse d i l l  A p p e - r c c l u c ’ i  F. A b r i e - f  0 c m -  e - u s s i o r ’  of

ti e-cod d ; m c e c i~~e -s  i i i  p i n t  i n  ne - c c  a r - - ce - s u s  p m  n - s c - c c t c - d  in t I c - - f e - i i - e i ne  p a r a —

c~ r c p bc

A v c - r m g e  c r c m c : u : e i  fl - c c - I  c c e - t n r cmi i  s n ’ d i m n e r n t  d a m a m~c in t h i n - c c p —

st r - u r n  c r c - e s  of t h e -  i m n u c s i n  t u c t e - l in c p p m o x i f l l i t n  I c - ~~i . I m - n i l i i e - n  i t  p r e —
s e - m t p r i c e ’ l e v e l s . Th e se n i m m n ’ n u n e s  ocmce - u r  on ~ 0 , 000 a c r e ’s 0)  up—

st r e a m  floc d p lain land  c S  s h o e - n c  in T e - Iclec I - h . Th e-  L e e - c t - u rn a n d
t e nt  of d e m n a g e  a r - - s  c e r n -  sho ’,e- n in  n m - l u 1  i n  -\pp e-n cl cx F of t F c u s  re-
por t , I c e - ce c - y e  r , in g e - i n  - r e - I , t’looding r u n n y  be - e- xpe r i e : n c e  d oc n t I c  ii ec oci

plains c c l  c l i  r e a c h e s c c l  t I n e - r n - un  S t e  m c  m m c d  i t s  t r i b  ~ t ; n r i c - s a n d  f i n

c m e m n n c u m c i t u n S h a v e ’  ~~i n e - e - p n d d m m n m c e s  f r o m  a c n e  or  mr - ma r ’ - of t i n e -  r n i i c r

f i n ds s u c h  as o c c u r r e d in  1 m .I7 , 1 ’  3 t n , 1 n j ~~~ , - i e -d  ~~~~~~~ D r i nc  s an d

st o r c n i s  hi g hl y c i , - v e l c i t c c - d  i n d i u s t r i n i , e i c e - c e - i n n  r i i , m m c ci re ’ u i ~ iu - m u t u n l

o r e - i s  r e c e ’ i v n - n l  t u n e  ( e r  ( I u n t e m - ~ e • G e c c e r , u l l v , t i n  se  h u e - F l y  - I -  - - l ~ -n e-d

u p s t r e a m  a r e - c s  s - n s t i i n n  m i n i m u m !  mi c n r c t e - s  i n -  b c e  c o r n  f r e -q  i c - i t

f lu  In -

FI o e i d i r e - ’  0 c c  m g r i c  c i t - t r i l ime - I 0 c c - c u r s  h n r c m c ’ e r u l v  l r c c c r c  5 1 c C ’  m r - - i c

r - n n c c c c )  “ h u e - i c  n u r i m i l l y  c u r  e c c l u c  e m -  a u n c , c l  b - c n e l i e- c c c  t F  - I c c e ~~~ t . c r e c i n ;

C O m c c-n ’ - ( I  c i T y ,  t h e - s e  i r e - a s  i r e -  - u s t u c l l y i n c  p e - s t r c - , p e - r - c i m l c - n  I e m  n m - s

or i d l e . C r e i p i u t  n - c c i  I i  nO I n ’s s c m :  c j n  C t  I - - S i n  r i m  - f l u n d c  ‘ c c ~ 
- - p r e -  —

- I ‘A 0 1 r - - I t  i v e ’  l y l i l t  I -  due ‘ n  - c g m .

f_ _ _ I
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TAB i F; ~ b

L A ND  USE OF A R E A S  S U B J E C T  TO F LCoO rd~~;C;

iN U P S T R E A M  W A T E R S H E D S  I ’

I 
— 

L a L d U $ e {acre~~)
Subtht  ~~~~~ s ‘\~iSc~u I -

_______ _____  Iasture Forest _____

I I

.‘c-ew Har s~~~re~ 4.43i 2 ,4- ”) 2,2C 0 1~~3 2 ,3C’ 11,500

2 , 99re 2 , 680 1, 85;  19 -  1 9 ~~O 9 , nc. 0

CRi
w :da~ps~- .r ~ 92C- 1 . c2 0  923 13~ 1, 850 4 , 840

- : -
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CR ~ I
Y1assac

~
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Studies b y the Department  of Ag r i cu l t u r e  on up s t r e am  wate r-
sheds indicate t ha t  floods r e s u l t i ng  f r o n’  s e v e r e  ra in  s t o r m s  d u r in g
the growing season cause  s e r i o u s  c r o p  d a m a g e . T h ey  have  an ap-
proximate f i ve -yea r  f r equency  of o c c u r r e n c e  on Ion -er a r e a s  of flood
plain but are less  f r e q u e n t  on the hi gher  more  i n t e n s i v e l - - , ’ u sed  flood
plain areas .

Of the total  annual  d i rec t  n o n — a g r i e c ul tural  damages  of 1. 6 m m  i1~
l ion dollars in up s t r e a m  a r e a s , the s tudy indicat ed tha t about  70%
was to urban p r op e r t y  in the toa-ns and v i l l ages , 260cc to roads  and
br idges , and abou t  4~~n to u t i l i t i es.  The i n d i r e c t  d a m a ge s  of a b o u t
$300 , 000 a r e  d i s t r i b u t e d  in a b o u t  the snac ’i e  p r o p o r t i o n.

Dur ing  the r ecen t  n c e e j en r f l oods  — Ie - .~ 7 , ii  36 , 11138 , and 1 ~ 55 —

damages  on t r i b u u t a r y  s t r e a m s , to t r a n sp o r ta t i o n  facilities such as
roads , r a i l r oads , and b r i d g e s , cc c - r e -  t he  major p ar t  of t i n e -  ~u l l .
Future damages  f r o m  r e c u r r e n c e  of m c d l  j a r  s to r m s  cc-ill 1:e~ ,-e a m u c h
lower  p e r c e n t  of t i e  to ta l  dam age to t h e - s e  same f , c c i l i t 3 n - s  d c c c  ten
abandonment of n i any  b r a n c h  l i ne  m c c i i  r c c : ds , ern ie -  r g c n i en t  of L r i c i ~ges ,
and hi g h w a y  re locat ions.

If m a j o r  de v e - l o p m n - c - n t s  s hou ld  o c c u r  in f l o o c l — p r - a c c e - a r e a s , - u r b a n
damages can be e xpected t i c  inc  reasc ’  sub s t a n t i al l :. H oc-ne c ’ m ,
cc ould app ear  t h e - t  m o r e  ton  ns  u c n d  c i t i c s  s h o u ld  fe - l i o n -  the  ic cd cd
cornm ’. u m n i t i ’ -  s in the State of C c n m n r u e-- e c t i c  - n t .  A F c ö c n t  c i r c e -  — h u t  i f  of the
f l o o d— p r o n e  a r e a s  are  zoned to r e s t r i c t  d e c - e l o p c n e t . t  in  t i m e - s e  a r u - c i s .

A c - c -  r a n ce -  a n n u a l  d a m n : i cn ce.c s to a g ru  u l t e m r - f r i c m n  f lood  cc - cL r i n n - I
s e d i me c n t  ax - c -  e s t i m a t e d  it ~ l~~~, 000 in the  u c p s t r - ccc  n c  p o u t  i ores n O

the ba s in . I t is i m pn n r t i m t  to n o t e -  t ie -u t  the ’ se e s t i c i  ~~n t  n - s do m c c l  C c  ‘ e r
the flood plains of the  ma i r c  s t e rn  of t i m e  Con n e c t i  ut  doc- . n s t c - e - e - r :
f r o m  l anic a s te  r , N ew  Ha c n : p s h i  re and of t i m e  m a i n  I n i l  c c c t : u  r i e s  -.-:i t e n
drainage am -c-as in excess of d~ e O , 000 m e  re- s . - ‘c l - o u t  t -~~c ’ - - f  t 1 - c  a e r i —
c n u l t u r a l  ( l z u m e - e c L’c- s .e me - to c r c  ~c u n - g  c rops  and  p a c t - i r e  a m - m d nn cn (n

~ t
f C l n n e - l S , f : a r m c e i  r oads , ~ei m c t  n c t l n e n r imp r - - c e - n n n e - n t s .

— I - I t
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0. FLOW R E G U L A T I O N  A N D  A U G N - l I f A T I ON

Flow s in t h e  C u n n ec t c c u t  P l v i  r B a s c n  a r e  a f f e  t - - d  b c b o t h
natural and man-  c a u s e d  r e g u l a t i o n .  In t h e -  1 m m - I  I f l 5 t c t f l i  - - n a t u r a l
f l ow s  c - a r y  S e - c c S O f l a l l y, w i t h  h i g h  f l o w  .s g e n e r a l l y o~ u r r l n c  f c c  n e - i

Ma r e - h  to M ay .  an c i  low I l n n c e  s betcc e en J u l y and Se -  p t - c  c n c  5 --  m • \ I -  - m t  i u i y
f l o w s  at s e l e c t e d  b a s i n  b e  a t io n s  a r e - she-cc-n i i i  F m  ge u r - - 15 . M a n  -

c a u s e d  r e g u l at  n o n  is m o r n -  t y p c e - a I ly d a i l y a nd  h o u r l y in  c h a r a c te r .
a n u  g t - n - r a l l y o c c ur s  clue to t h e  o p e r a ti o n  of i n n i u s t u  a l  a n n u  n~~ d r c n -

e l e c t r i e c  r e s t - r \ - o n r s . F low on the-  r i c e - i n  s t~ -r n  is m - g u l a t e - n a  by  15
major cmp o n n c n r n e n ts  c ih i l e -  f l o w s  on ,n l m o s t  a l l  t r i b e - t o r i e s  a r m -
a f f e -  m d  Sm i mp o u n d m e- ie n t s .  F u g e e r e -  16 show s a p r o c  n b c -  c c l  i I c e  - m a in
s t e-r n  an n  t h e -  l c i e c c t - e - i n  of m aj o r  i m p n c c u m c n i n - n c n - r e r s .

Op e r a t i o n  c c l  t he  1 1 h y d r o e l e c t r i c  darn s on t i c -  m a c r e  m u \ - r  c m -  mc
au - c o m n i a n c n cc i t S  t h e -  peal-c  poce - - r  d e cn a nd s  of t h e  N e - c c  E ng i c a c i  \ t . c r k e t

a r e - a .  a nn  a l s c -  h y d r o l o g i c  f u e l e rs  su~~h as r n v n - r  H i e c c in . ~t v e - c l e - b 1 n -
p on ci ag e-  c n e -  c c  o n c n m n c  p r e - i m - r e nce  of g e - n i - r u t t i n g  f r i - n a n  on e  u c n n n c - n u r c - c -

mnen t  cc i  l i e  a n o l  a n e ,t h e  r . Figure  17 i n d i c a t e s  both t I n e  n c - g l i  e i t i l i  - n e e k —
end flow -s as cecil  as the i n t e r m i t t e n t  d a i l e .- op e r a t i o n  d e i r a n c e  ce e e - c k —
day s. U n - i n  i i c n n r e  a l s o  m n d j c , u t e - s  t h a t  rn - i c - r n -  e n a v e - r e g -  n e - d y r c e - - m
f l o w s do n cnt  re - f i t - c t i f l s t a n l tne  i n c u s t h ~~~. v c j r n a t u e c f l c . l~ e - c c n d c a s c i n  in

t he  ne’ecl f o r  p m - s e  m u S e d  m m n c m n c u m i  n s t u r e l c n c - i i u u s  f t c - n  c e - l ’ - e - m - e  s f r o m
a l l  damn s .

Wate r q u a l i t y  a n a ly s e s  made  d u r i n g  the  s t u u d ~- a n d  1c m - c  r i b e d  l i c
Appendix D conclude that fluw cc ni g m e n  tcition cci cc he - c mi  i n -p  - r t t  n t I c~~~ I

in im p r o c - i m i g  \\ c i t e  r qu a l i ty .  This  e- o rnp r t -  l e e r -  S x \ - e - s t e u d v  cc cu ~ s c u r e d
onl y t i c  - ‘ dis so ic  i’d oxygen  pa r um m a c e t c  r in i t s  C or  n p  n t c  r n -- - e l i  n I c o n  of
flow- augmentat c o r n  a n d  w a t e r  q u a l i ty . Bc -s i  des r n  i s ini c  c c x : g c - n  l e - c - e l s  ,

au g r n n r n t a t m n c i  c e i l l  a lso have ’ an n i n - p ( - r t . - c n ’t  e f f e c t  i n c  d i l n u i c c ac n o n —
d e g r a d a b l e  ce n u s t e - , d i l u t i n g  w a s t c - s  f r c n m n  d i f i n u m - c - e i  s c c u r c e ’ s , c i  c c  —

e c r e ’ i s l n n c  r i v er  lc- ~~c1s f n n r  l i s h i n  e - m r  I r e -c r i - t i ne , i n n  p r n v i d i m c i c  l i d . —
er  v e l o c i t i e s  w h i c h  cvii i  i r c ) e 1 l .c i t  a q u c e t c c  g r e i c - t l~ i m n  l c c c-. n - r i c c s t r c . m n c n

te m pe r  i t  n r e s , c r u d u n  ~~c c n i r c c 1 l v  p r e u c  i - i c i - ~ c e - n  in j c m i e c  1 f i .cc mc c i - -  c c .

T h e  n e - n  - c  n e - c  m m n c n r c - v m  ci  t u n c e m- ‘ en e n i n c , m e -  n l c i n l i l f l e  i c  r -  c c c  c c
, c r e ’  n e e t e  cc mc - i n  t a i l  c m i  .~ pp~- f l n i c e  c - s  ( z  - e r r l i i  c c  i n c n e  - ‘ i C e  1 . .  u j c e ’, \ i n  m e  -

c 1 Cl C r e - c c t ee c n n - I  t c s n n n  mc  C c c i l ~~ c . - - - c- c - e l  u n  h -  - ‘ - \ — i  c - . u - i

t I c m m -  o i d ) c n m ~~ c n ~~ . t~ l i n - i c c u  t i i c \ c s  m e  n i ’ - - c  0 -  n c r  u c e - n  n c  mc m c  - n m  - i n c - ic ‘ n i l

a n - n  e i r c t c f l h t c m c ,  I’ e - c  r e - i c c - - n e c . i l d u e - n r -  D r -  i n n  e t c  c m m  \ I n n ~ e n i —  i i  c e - a - e c u  - n

t o  t i c , -  t e n r i i c i i l n t  n c - r i  n e t  . e f l  n e - n e l e - i t i e c t )  s ( I - n t ,  f i u m  ~~t m n  n c m c c e - L u c I n e ~~c - - n n .

I n t h -  p c - n c i : ’ i t n e e n  e m  i n ’  1 1 c m - u n  i d e1 ) r i o  c - ’ ’ c c  - i n c  t - ~- u  - n-  - - ,
c c ’  c - i t s  i C e  — c c - — - - - I  r-. cc e c - - c c  — e - - n .e  - e h e  —i t i n  I - c r m’ e c c  cn  e - -  ‘ i - i n  - C c !

N — I ’ l 1~

- - - - - - - -

~

- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 



— - — - ‘ - — -—- — ---.---- - -.- - - --— - — ---- — --- - - -—- —-~ ----- - -- - -

_ _  - ~~~~~~~~~~~~~ -- -  _ _

I’-,

Z
o~~
—~~~~‘nO 2’ ~~~>10 

— -  ——‘0 — 
4 —

— ). 
~~, d  — ‘

~~
U

*0 ~_

> 
4 ~1 al

M~ 1’). ~~~ - g 
~

~~~~~ ~J - - iO ~~~~W ~ > 
~- u  . .a’- > ~~~~~ a ’- Z

D U )  D O  ZD O  
~~~~~ 0~~~ 0 U ~ 0— w  

~~~~~ 
—

~~~~ -

~~~~~
t~J I UJ~~~ W

z~~~ z
~~. _ _ _ _ _  —

~~~4 Z z Z
O W  O~~~ O p -  O~~ .j Z 0 4  0 4  o~~~

D D D ~~~~~~

1

L
~
L

1~~ ~~

L LL±
_ _  ~~~~~~~~ 

.1
_ _  _ _ _ _  L. .T _

~
I ‘ -

1 . , . -
~~~~

.

.~~~~~

I 
- - 

-
I ~~~~~~ ,-~~

i___ J . _j  
~

LL..
- -  , . U . L .

SJD 0001 NI 3 9 8 V H D S 1 G  i 1 H 1 P d0 i~ NV~~~’n(

L ~~_ -

E I L i I RE 15  

- ,- - —-—~~~~~~~~~~ - — ~~ - -~~~~~~~~~~~~~~~~~~~~ --—  -~~~~‘- - - -~~~_~~~~~~~



I I ¶

- 
-

— --—

~~~

---—
~~~ *~~~~~~~~~~~~~~~~~

t H
~~

- 
- - -o

3~~V1 I’4 ,L~~fl0.~ ~ ~~~~~ ~~~~~ ~~
. 

~~~

~~~~~~~ O~~ I~4 .L L.~~L._ - :o ~~ > ~
- S ~~ V O - J ) I V 1 ON0~ 35 ~~~~~~~~~~~~~~~~~~~~~~~~~ -—---h-

LI  V 0 - 3)I V 1 LS~~ I~~ 
- 

~n
- ~~~ e-- ia W

4 O t t  v 0 - 9~ flS S.L .LId .~~~~~~~~~ —- - - rn e- -
- 

~~ ~ 0 U
I n r~~~ L~.

- s ic  v o p d v v w v 3  
~~ ~~

‘ 3 ~~
‘

_ _ _  
~~~ c . ~~~~~~~~ L)

~ff ~~ 
i __
~~ ~~~T 

-

I 

~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

--- t -- 
~ 

•

~~~~~, ~~~~~~~~~~~ ~ N I P ~OA* - - - -

~~~~~

_ __ _ _ , _~~~~~~~_ , i c m v o - W V ~~1tD
o o . m v o - ~~~ O OI ~ -

~~~~~~~~~~~

sc• m V 0 - O~~Oi~~~~ O3 -- 0
OOzz 5 0  - S~~O QPn~ l ~~~

ç i ~~~ s o  - -, 
4 —~~~~~ I -

I ~— — +- 4

- 
I Li

4- - --- f —  ~ ~~~- 4 4
- - i~~ j - -

- I - - 
e

—
~~~~

t- -
~~~~ 

- t - - - - -
~~~

- - c i c c  s o -
-j I ~~~~~~~~~~~~~~~~~~~ I L
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ! ~~~~~~~~~~ - - ~~ - - ~~~~ ~

LI.J c c
- - c 

- 

-

— 4~~~~~~~~ ~ _4.~~~~~~~4 - 4 - ÷-  4- - ‘ ‘- 
~~~~~ 0

o - c - ~~~~ç ~ - S 1 lV ’~ SMO11l~ _ . -

- ~ .~ 
L__ i — 1  ~ 

—
~~~~~~~~~~~~~~ U’

- - c w
4 C —

- - ~ - +-~~~~~ # - --4

4 3 P - d I i  L 1v.L S k~~ -SSv~~——-
- ~. . .- — + ç~~ e 4  V 0 - ‘V,t ‘ N~~~cN ,  )-..- I u~

I - — — r—-— --— —- —— — I--- - o
4 — ---- +-- --- 4- -- - - - - - - --— -~~

---—— - - - ---—~~------ — -~-- ~~~ 
- -

‘

- - s - c s  V Q - ~ A OA tO~4
• - . ‘

O 0 0 0 0 0 0 ‘ 0 0 a re 0 
-A

o 0 0 0 0 0 0 C 0 0 0 -~~ 0
cC 4 (~4 0 ~~ 4 (Cc, C) V 10 4 “4
r%J (‘4 (Ci (‘4 - - - - - -

13A31 v3S N~~~P~ 3AOQ ~ 13fl - ~d OIj’v~’J 11

- - --, n - t t ~ i
— I-

- —-~~~ - -—-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - ~~~~~~~~~~~~~~~~~~~~~ - -—- - S Lu c,~~~~~;-a, ‘ -



- - 
~~~—-- -- —- --—— -- -- -—---—---— —- -~~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~1

~~st S .i l PLAN t- *IVI* N*LI 574 4

-Il —

•1•1 ~~ 
-

44SO~ ~~~~ ~ (l’n u” -n~-~ 
~L,

•000
1 ~I 

-
- 

- 
-

- __ - ~~~~~~ . 
_

~~~L - ~~ . ~~ -

—, ~~~~~ . —..~ ~~~~ —— —— -  ~~~~~ - .~—U
*e m .~~1P PL AN T - N n v t ~ N I L I  ~~c

g
I~ S~~~ ~, -

UI - 
-S.

— Ia’ - -

~ •-,o~ -
~ 

—‘,n —“- - -

UI - 
- 

-
• a- ci - -\4 -
z -
~I ~~OO1 -

- c. - -‘

— o_— -4 - -.-- —‘-‘—- — — ---- - -__ _ _ __ .__ _ _ _ __ n __ _ _ ___ _ _ _~~~~ ___ ._. - - ‘— -- - 
• I I I I I

,.s. ~~~~~~~~ ~~—. ...~~
, ‘MIS, fle. ..a~~, .... . ,., ,... -

S.
U E L L O W S  P A L L S  P L A N ’  - N V ~~p ~ I L ~ 73 7

o coo 4

•°°° ~n I -

1 

I

V F R N O’nI P ap , ’ ~, . -, i  
~~~~~ 4 - 9

-..nca’l s ale ~~.
,t *e O• I NN •1 S*T uI ~~TI U f l I  4 I I I
It n’wm av aIr,.... I *4’

c - , c - 
- - 

- , t - i  Ac i c
- C’ ~~~~ ~n

SIL E C T E D  H Y D R 0 E L E C T ~~I C

DAM OP E R A T I O N

U S D I P A I T M I N ?  OP 3 H I  I N T I I I O S
N a n  I I  Pot  L U Y OU C O N  U 0 t  4 I . . . I Y N * t n N S

.r ~~ .W e A I t  l i li ON
_ _ _ _ _ _ _ _ _

K _ l I ~ F I G U R E  17

- -  — - - - --
~~~~~~~~ 

- - -
~~~~~~~~~

- ---
~~~~~~~~~~~

-
~~~~~~

- -  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



~~~~~~~ --- - - — -

the- f low a ug m e n t a t i o n  r e q u i r e d  in ba s in  s t r e a m s. In c e r t a i n  n n  -

s t a n c e s , p a r t i c u l a r ly on u p s tr e a m  r e a c h e s  of t r i b u t a r ie s , p r o i e t s
a r e  needed  p r i m a r i l y to p r o v i d e  floe ’, r e l e a s e s  f o r  en h an a  c - c e - c e n t  of

stream fisheries . On the lower reaches of several tributaries f l o w s

a r e  n e e d e d  to i m p ro v e  w a t e r  q u a l n t y .  On t h e  ma 1n s t e m , f l ow s  a r e
needed  f o r  v ar i o u s  r e a s o n s  in m o s t  r e a c h e s t h r o u g h o u t  t i c- r i v e r .
On th e 1o v~~- r  ma in  s t e r n, be low Hol yoke Dam . f low s cc i i i  .~s s u r e
a d e q u a t e  w a s t e  as s i m u l a t i o n  and hel p m a i n t ai n  adeq u a t e  p ro  1 c c  t
dep ths  fo r  nav i ga tion .  On the  upper  main  s t e - n i , f r o m  G r o v e t o n , N e w
H a m p s hir e  d o w n s t r e a m  to the n P a s s u m p s nc  Pic -e- r , c m  r e- a s i - d  f in - a s
cou ld  be an e f f e c t i v e  m e a s u r e  in p r o v i d n n g  the  o x y g e -n a t c u n  n e - c  c - ~~s a r~
to assimilate wastes an-i to maintair. c\ater qualit y star. c a m - I s .

T h r o u g hout  t b  - e n t i r e  n-cain s t e r n  t h e  h u p h cr  f l o c e  S w i l l  h em to
dilute bacteria and non-degradable ecastes. They will also improve-

the  p o t e n t i a l  f o r  r e c re - a t i o n  t h r o u g hou t  the  r c v e  r . F c n c c i l v .  g e n e r a l

r e c o m m e n d a t i o n s  of the - Te- c h n i c a l  C o m m i t t e e-  f o r  An~~ a r o r u i o c c s
P e s t o r a t i o n  i n c l u de  r e q u i r e m e n t s  f o r  i m p r o ve d f l o w s  a l o n g  t h e  r i e ’ - r .
Th e s e  a r e  s p e c i f i e d  in s e v e r a l  ph a s e - s in t i n s m n pu i r t  u s  l i - h oc ’, 5 :

W i l d e r Dam 850 c m
Bel low s Fa l l s  Dam 1 , 350

V e r n o n  Dam 1 , 550 cfs
T u r n e r s  Fal ls  Dan) 1 , 780 c~ s

The B a s i n  Plan a t t e - m n n t t  in to rnee ’t f l ow  ne e d s  cc he ’ r e  t n -  c - - ,n be
a c c u r a te l y e l e - t e r n u i n e d  a n n n  a l s o  t r i e s  t i c  p r u c v c d e -  s a n l l u c n e - n t  t l m - c - , i I i . l u ~~
t i n  mn e e t  e i t h e r f u t u r e  n e ed s  or m o r e  p r e - e.c c s e  d e - t e ’ r r n i n a t c i c r n  c - I  p r e - s e  ni

n e e d s .
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VI. ELEMENTS OF THE BASIN PLAN

A. OBJECTIVES

1. General

The following three’ objectic’es form the- basis of plan formula-
tion for the Connecticut compre-hensive’ investigations:

— Nat iona l  E f f i c i e n c y

— Reg ional E f f i c i e n c y

- Enc-i ronnienta l  Quality

A fourth  objective cou ld  be cons ide red  and that  wou ld  be to
maintain the status quo and not s a t i s fy  w ater  r e s o u r c e  require-
ments .  Such a line of action , of cou r se , would not r equ i re  p l~~ .
fo rmula t ion ;  in fact , it is the base aga ins t  wh ich  the b e n e f i t s  for
any plan of action are measured .

The Coordina t ing  C o m m i t t e e  has  a t t empte d to f o r m u l a t e  a p lan
wh i c h  p r e sen t s  a balance of all t h ree  object ive s — National  E f f i c i e n cy ,
Reg ional Ef f i c i ency ,  and E n v i r o n m e n t a l  Qual ity  - a p lan tha t  p rov ide s
for opt imum de ve lopment  of the bas in ’ s r e s o u r c e s , f o s t e r s  the ec-
onomic growth  of the reg ion and , at the  same t ime , p r e s e r v es and
enhances  the unique e n v i r o n me n t  of the Connec t i cu t  Rive r Basin .

2. National  Ef f i c i ency

National  E f f i c i ency  is ge t t ing  the  g r e a t e s t  r e t u r n  and economic
bene fi ts by inves t ing  in cv cu te r r e s o u r c e  r e s t o rat i o n  and deve lopmen t
from the viewpoint  of the whole coun t ry .  P a r t i c i p a n t s  in this s tud y
have endeavo red to produce a p lan w h e - r e i r ~ the individual p r o j e c t s
are developed to a scale wh ich  m a x i m i z e - s the net  bene f i t s .  That is ,
the size of the de velopm ent w a s  i n c r ea s e d  unt i l  the cost  of the las t
separable i n c r e m e n t  cc-as equa l to the b e n e f i t s  produced by tha t  in-
c remen t.  In line wi th  the gu ide l ines  expressed  in Senate Document
97 , economic des i rab i l i ty  m e a n s  tha t  fo r  each f e a t u r e  of the p lan:

— The benef i t s  exceed the cost .

— Each s ep a r a bl e  seg m e n t  is i n c r e m e n t a l l y j u s t i f i e d .
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— The scale of d e v e l o p m e n t  p r o v i d e s a m a x i m u m
of exces s  b e n e f i t s  oc-e r cos t .

— No more  economica l  m e a n s  of accomp l i s h in g  t I c - -
sam e  purpose  is p r e c l u d e d by th e ’ p r o n t - c t.

TI -m is m e an s  tha t  in add i t i -j u n  to develop ing a B IC r a t i e -  t I c - ’ is

g r e a te r than uni ty , cve cc-ant to develop p lans tha t  a re  as c l c i s e -  to
m a x i m u m  ne t  b e n e f i t s  as s t - n d y t ime a i d  d c n t o  p e - m n r c i t .

3 . Reg ional  E f f i c i e n c y

Reg ional  E f f i c i e n c y  is p r o d u e  i : c g  th c: c r c - i t t - s t  r en t - a m in e c o n o m i c
and social  n o - i c e - f i t s  by i nves t i ng  in cc~c t c r  re - s o u r c e  r e s t o r a t i o n  and
d e v e l o pm e n t  f r o m  the c—i ewpoint  of ti -me C on n e c t i c u t  R i c e r  B a s i n . .  N c -t
ce l l  of the c’le n m - c i t h  in ti -me r e comn r n e ’d e - cl p l an  produce the- e r e a t c  u

na t iona l  e f f i c i e n c y .  T h e - r e -  a rc  s e v e r a l  a r e a s  of the bas in  w h i c h  a r c -
p r e s en t l y  in an € n c on o r n i c a l l y r i - -p r e s s e d  s t e t e -  ,vhe n  c o mp - ~ r e - d  c~ it h  t he -
e c o n o m y  of the ’  N at i o n , the e c o n o my  of N n cc- E : c c l c u n d  or t h e  e c o n omy
of e i t h e r  r eg ion s of the b a s i n . The’  st u d y  ha s  t r i e d  to p r o d u c e - p r - i —
j e c t s  c c h i n h cvi l l  p r o d u c e  a ge o g r a p hic  b a l i r : c - . - of socia l  a nd  e c o n o m i c
be n e f i t s . Sc cc ’  ra l  of the p r oj e c t s  cc rd  r i - c  i c m m  e r n d o t i o n s  c - f  the p lan
a re  in a r e a s  t h a t  need  arc e con om i c  p u s h .

4 . En c -i r or c i i  c - r i t a  1 Qua lit-y

E n v i r o n m en t a l  Quali ty  o b j c c t i - ~ e c f  f r a m e w o r k  p l a n c c i e i -c Is the
im np r o c-e me -n t  of t h e ’  q n u c c  I it ~— of the ’  en v i r n n i m e c c t  t h  r c n c u g h  cc a t -  r re-
s o u r c e  i i j ’ - s tm e n t .  Th i s  ob~~- c t i c  e i r e -  I n c h e s : c c - t  u n i v  p r e - s e r v o t i e - r e
hu t  po si t ive  n - m e a s n u r e ’s i c c  r e st c m e - and  e nha n c e -  t l~ c p r e s e n t  c n c - i r o n ~
men t . The goal  of t i - m i s  o b j ec t i c -e  is  to i n s - n r c ’  t ha t  the e ’ f f ’ c t s  of
w a t e r r e s o u r c e  dev e l op r n e : ct  on the e n v i ro nm e n t  a r e  c a r e f u l ly  n i t —
f i ned  and e v a l u a t e d . It is not  p o s s i b l e  to e x p r es s  e n v i r o n c u n e - ’ c t a l
ob jec t ive  in t e r m s  of na t ional  inccn -n e- n c r  n a t -cor a l  objec t i  e- s - h u t
t h e r e-  cc re some s y s t e m a t i c  w a y s  in w h i c h  e ’ r n v i  r o n m e n t t l  qual itc -
o b j e c t iv e  and n - l f e - c t s  can be ’ a s s e s s e d. It is i m po r t . :  i t  t i - c t  the
real  i m p o r t a n c e -  of v - i n c u s  e f f e c t s  be determined within our plan~
n i ng  en c - i r o n m en t . For ins tance  , i t  is it - i i p o r t c t c - t  to ap p r c e  i s e -  t i n e
feet th a t the  problems of enc-ironmenta l qualit y will l i e ’  d i f f e r e n t
in one S ( ’ Ct i c c e -  of the bas in  f r o m  t h u s e  in c t h c ’  r se ’c t i o i ~~ , I i c e -

r e l a t i o n s h ip be- tc c e ’c-n man  cu d h is  u r b c u i c  c - i ~c’i r onn i en t  ii - m e c- be to-
t a l l y diffe r e - c i t  f r o c i c  t i n t  h~ - t c ’-e ’ c c c  m c i i i  ac i d  - n -mo me r u r a l  e nc - cr  ~~~ —

m e r it .  Th is  e n v i r o i c r n e e r c t o l q n n i l i t c  o b I e - C t i \ - c  is a new approach
j u n  cc ete r r e - s c i n r i e- dt- c e - l o p m e n t  e s p e - c i a l i c -  I s  c o r e e m s  the re - stc -—
r a t i o n  an d  e r l u e r e - m e i c t e sp e ’ e t s . V i t i - t u c  t h e  h unts m l  t h e  ~ t . - l ~~ ,
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t i i ct - a r n d  ac- , e e l a b l e  data , o r  at r e ’n -m p t  w a s  r id e-  t i c  d e t e r n u c i c . e  t i c ’ n a -
t u r e  o f t  he  e r i c  i r o c t r e n t  - f  t i e  C o n n e c t i c u t  R i v e r  B a s i c , to c e c c a l - ze
c~ ha t  tbei  e f f e e t of t i e  f u t u r e  p o p u l a t i o n  ar -i d c r a t e r r e s e , 1 r ce ’  l e e -  c n ds
w mild )€‘ cnn t h i s  e : . c - i r o : n rn e n t  and to dec ide  w h e t h e r  t i n e  c e - e n d s  to
n -m ee t  t I c- Se de : n a c c d s  cc c-r e  wor th  t h e  Cl - j r  ge t h at  t i e- v cc :  l i - - n t  b r i c c g
ab o u t  i n c  the  p r e se t en c - c r o n : n e n t .

B. GOALS

1. Vc c t n r - i )u a l i t v

The b as ic  ~ ocu l fo r  c c a t e - r  q - c 1 ! i t c -  j u n  t I n e  C u r n n e c t n  u t  h c ’,- c r  li - e s i r
cc -as the ce t t c ~ i r n c n - - - , t  cd t j o i n t  ~ t t t n - — F i ’ d e r a l  w a t e r n~ u c l i t v  s t - n nd a r d s

ce}iic h h ac -e b e e - c c  e ’ s t c n b i i s i n n cl by t I n e  St c t e s of V er m o n t , Ne cc - U- n-p-
si-mire’ - M u s s a e - h -  c s e : t t  s , n u n :  d C o n n e - c t i c  i t . T h n -  se  s t a n dar d s , j ~ n - f f e c  t -

a r c . - ce rn i n n i t i . u l  c - - c i t e - n  u s :  p i e !  f r  t i n e ’  b a s i c -  a r r i v e d at  t i c r i -  t h e ’  po-
l i ti c a l  p r u e - e - s - . The- v p r - n - a d o  f n n r  p : n b l i c  h e i l t ~: , p i b I ~ e n ’n l o v r rc n t ,

‘- c a t e r  s :wp lc- n e e d s , p r o n  e g a t i o n  of f i sh  and c-. i l d i u f  , and  e c o n o m i c
and social developme nt . The cca te - r  q u a l i t y  s t cn r i d . u  ru s  m c i  cCI e- use
d es i gn a t ~ u :is f u r  c n n -h cc - a t e r  b- dy ; cr i t e  n a  f o r  mi a su r i’ : -,z t }~ r q n c a l —

ity of the c c - a t n i r c  - end  u r n imp l e ni en tot i o n  s c h e dule fo r  t i e  c - n u : s t  r u e  —

t i u c c  o f t r c ’ c u t m e ’ u  I f c c e - i i u t  i e - s~ In g en e r a l , s t u i n d a r d s  re - cr cu r e  t h a t
wj s t e - S  r e c e i v e -  s e - c e e - cl ;u rv t r e a t m e n t  w i t h  d i s i n f e c t i e i n  or tine ’  : n d u s —
t r i a l  cc - as te  ec~ic 1vd le:. t b e f o r e  d c s ch a r g c -  to c c r c n e iv ln g  w a t e r . C u r —
y e - n t  I r i n p l n me : t c u t i o n  s c h e d u l e  ca l l s  for  c o m p le t ion  of n e c e s sa r y
tr e ’ i t me-: :  I f u c i l i t i e s  b y a b o u t  the  mid — I 970 ’ s. P re - s e n t i i  c, te in:n n l —

ogy  and pr t e : t c e - n h u n l n t v  of  w aste- tre -cu tm ent r e q u i r e - t h i . t  t - . - - . u d i e e - e n t
cc :I c n - r s  a c m - c -p t  s-ni-n c p o r t i o n  of t I n e  t r e at i  d w a s t e  c e n n e - r c e t e - i .

A m aj o r  go a l  in t h e -  i le - v e l c n p i c n e n t  of t i n e -  basin ’s cr n e ’r  r e - s n )  , r e - e-s
is t — i p r o -  ide  ~- - : t e -  r s  s u i t a b le fu r  r e c re a t ion , f i sh  - e  m e l  c i l c l l i f e i  , e n —
}c~e m n c e me ’’ ct  m d  n c e ’ r c n r a l  : m e ’ s t ! c e - t r c  . u t t r a c t i v e n C s~~. P r i r u n u r i l y t i c i s
s } c o u l - i  b e- - a c c c n u n p l i s h u n d In c the e o:.s t r a c t i on  of ci t l e ~.S t  s e - e - n n n d a r y
W e s t e - :  e t n - r  t r u ’ .e t c - m - e - n t  f :e c i l i t i e s  p r i o r  to p r o c - i s i c - n  - f  f l - i c c  a - n c r c n e n ~~
t c t l i e - i  n c r  p o l l u t r o r ~ u b n t e  m t .

~t . i - , ”- e r

5t~ u d i e ’s n a f l c  t - d e t e - r r r u i n t ’ c ’,he t 1 - e r  C e  o c - e c : ’ c j e  m l  c d

t a c - o r . e h l n -  s o u r e ’ - s  ed po rc -r s up p ly - o n n i - i  be d e i v e ’ l c c p e  d l v  t I n  Fe de r —
.~~i ( , c n v e r n r n n -  I :  e - ’  h u s i t . \s  a r e s u l t  i t  \c :i s c o ’e e - ! c u d e d  t l c i t  t h e

) e ~~ ( i e - e - ’ O ’ r  neu ’ n i s  of  the ’ b a s i n  c o u l d  b e s t  h e ’  m e ’t  l i v  the ( 1 1 — i  - d u g  p r - - —
g r ’ I n s  o f  t 1 c c  - p~ c ’ ’  r c c  i i i  p Ii h e  ~ in N - En in 1. - c : -  -1 . 1 - r n u n  c i r c- c~ - -mu e mc:

t i c ’ r )  c - a s  t e e  I n s u r e  t I  1 c ! e - c - e - l o p m e - r t  c i t  w j t - ’r  re - sou r c e - s  r o t h e r
p r p o s e - s  d id  not  ~- rPc  l i n e ’  op p o r t u n i t i e s  b r  : c r o v i i l r : g  n C e , r c i n e - ’ n l m  c c l

r
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powe r an d  t h a t  t h e  w a t e r  r e s o u r c e r e q u i r e - r n - c -  t s  0f p o w e r  dc -c c -l op—

r e n e r . t  d id  no t  ad c  e ’ r sel y l i m i t  the  use  of ceater for other pu rposes .

d O c t - h e - o r  R e - c-c r e n a t i u r n

In p lai c i i c ~ f o r  r e c r e a t i n i ’c , i f l  c l e w  of t h e -  n u r s a t i s l i e - d  d e rn a c . d ,
r n a j r e : n d i h u s l s  ‘a nu s g i v e n  to r c n c i m c n c : c i c i n g  t I e -  p m - s c - cd q u i u t \  of r n -

e u n ’ l r o c rnc t i t . i t  is not fe l t  t h a t  t h e  tu t u nj - -m a d f r  u d d i t : u c al  n n r —

t i c-u ’ c u t e r c o u l d  be ’ r c n c - t ny w a t m - r  r e - s o u r c e ’  dec e ’ l c p - n e n t  ‘ i t h o n i t

I c u v i r n g  c -e l i  u c l r e - r ~~c- t ’ iIc ct  o r .  t h i s  q u a l i t ’ ar  d f o r  t h i s  r c c i u s cj ’n t h e ’

C oc ,r d i  e t a - c  C c m m i t t n : e  did u c u t  a t t e m p t  to mn - n t  l b ’  t c t a l  un s t n s —

t i ed r m’ c c r e a c t i c e n :  de m a n d f c n r  1 ~~ 0 . The  h r l v  -~~c t : n - :  I l a n  ot ’ - - n p t s

to n u n e t : t t i n e -  : u r n s a t c s t n c - d  d em— c ’ :d  I c r  o . t c j c - -r  r u e - m n  a lon  w c t b  cc ci i re—

d c i c i r L  t h e  r ; n u - e l i t v  of t I n e ’  e xp e ’ r l c n . c n - .

4 . E n n v i r o n n - m e n t c c l  P r e - -s er v ~u t  n o r

T o  i c  - s or e  tha t  t I n e  p re  se - n  t q u a l i t y  c - f  t i e  C c v i  ro n - c r e - me  m t  i c~ e’ u t f i e  r

m n a i r : t a i r u e d  o r  e’n h a n c e n d the  C o m m n t t - e f ee l s  h i t  r n n e - n u s u r e - s n l n e i u l d

b e  t~e k e c n  to t i r e  s e r ’ . c a mcc c i  s of n a t u r a l  e n d  h i s t o r i c  al s u g n i f m c  m i c e

w i t h i n  t h e  b a s i n  in t I c e - j r  p r e s en t  S t c i t c - ’ . T h e -  g e n i i  u i  t h e  s t  u n i v  w e S

t h a t  t h i s  be ’ acc omp lis}-m — - d  t h r o u g h j o in t  Fe- dc r i , ~d c l e -  - - n  c d  l i c e - a l

p r e n g r a r n s  an d  t h a t  i t  be dot  en i cc  c o n j u n c t i o n  c e i t i c  re-- c - c i t i n g cc u t c  r r e —

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

~‘ . A n c c e e l r n c m n c c u s  r~n st o r atj o n

As p a r t  c n f  t i e  e n h a u n c e m e - n t  c i  n e t - n r c 1  r m s o u u r c -  c - s  c i t  t -  e

t i n e  C u m m n c i t t e - i i - io r s e s  li c e - goal of r e - s t u n T - c  ln s t i - r i e - a i  n , u i n r c n n  a n d

sh e n i r u m s t n  t h e  r i v e r . TI n- Cec - n n n n u t t e - c  ce l s n -  b e l i e - r e - s  t h a t  ~- u n n . n h t a ! n e  —

u n u u s l y cc - it l i  t i c - e - s t c i b l i s h m e - :  t of t i c  a n a d r i n ’ u : n ) e u s  f n s i c e ’rv  t b - r n - S i c - d i l l

i c -  a p r og r n r c n  of r - t r n - c u m n b i n  k a c qu i s l t i o :  t - - r u n : e l - - c  t h i s  cc m n - ~~c n u u r c e ’
. e v a j l h l c  to  t i l e - ’ 1 > - l u

~~- . R e s i d e n t  j- i c- h - c r u d  W i l d l i f e

T h e  c n h j e u t i c - c - i n !  t I c  s t  . - h v  c’. i s  t - -  s - c t i s i c  t h - - l r ’ s s u u ! e ’s ~r h i e  I n

c r c -  e x e r t e d  ui t I c - -  f i s h  c c c i  c c i l d l i i e - r e - s n e n u r e c i s  e e l  t h c  b a s e  f l - n -
s t u d y t r n - d  to  n i n e - c t  t I m  t u s h n i n c g  c m c i  h u n t i n g  de ’ u . c n n u k  - c i  t I e -  c ’ x p . e r - c l —
m g  p o p n i l n t u e n r -  w h i l e  i m n s c i r i n c g  th~~t c e d ( ’ q u u e t - -  e e e , u m I s  i r e ’ l : i - ! d c - S ( d

t e e  p r e e t n e ’ i m i  ~~~~~~~~~ t h e  e X i ~~t i n g  s I r - - i t t  c n n !  I - h  r c - s c - n u r c n - s .

U H e i r  n - u n  p i~~u s i s -u c s  p i n - c d  e e c  p r e e v m n i l c g n~~~~I -  c 1 u c l i ’ i \~ i t  r , i n n  j i m - - n —

e e t  U!  - - e -~~l i 1 i e ’ s , p r o - u s i o r n  c t  a c e - c - s n , -e r - e l  s ap p l e - : ’  - 1 : - c  c f  I~~c i ’  ~~~. 
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7. Wa ter Supp ly

A goal of the study was to a ssu r e  that  all p ro j ec t ed  munic i pal
a c n d  i n d u s t r i a l  n e e d s  f o r  w a t e r  en a n  be ’ r e - m t  a d eq u a t e l y .  It was  not
felt that the study co uld adequatel y desi gr . s y s t e n c . s  f o r  u t c h  c i c c r c —
munity in the- basin :. However , atternpts w e-re m ade  to ;c s s u r e  t h a t
t h e r e  w e r e ’ n e c  -- ea te ’r supp ly p r o b l em s  i i  .1 n n n c - g r : i t . ,  te  Ii  i t  nc ei e - de - d
to be h i n d l e d  c e l t I c  ~i reg i c i n o l  S c i i~it 1euT . V i l e  re p o s s i b l e , c e a t e r  sup -
p ly c e - e n d s  of i c - c a l  c~ e n : u n n n n c i t c e - s  re t -r e  i r c e n o r p o r a t e d  i n  m n l t i p lc - —
p n m r p u s e  w a t e r  d e vt ’l o p m e i - i t  p r - H e - c t s .  T ine ’  s t u d y a l s o  t r i e d to d e t e i r —
m i n e  w h e t h e r i n — h  i s i r .  w a t e r  s up p l y d e i n i i n n d n ,  could - c -  n e t  before
o u t — u f — h a s i r .  n l i c - e- m s i o : n s  w e r e -  p e r m i t t e d .

8 . Nac’i~~c e t m o r

N a c i g - c t t i o :n  goals  f o r  th e  C u u - r n e n c t i c t R i c e r  B - m s : r c  \ ‘ c  rer co n sid -
e red  in t h u r c e  p i r t ~~. F i r s t , an a s s e s s m en t  cii the  e c o c c u r i n u  f e - m i n i —
b i l i ty  of i m p r oc - i n g  c - u : n r n e r e n i . e l  n a v i g a t i o n  f r o m  L u n g  I nlu: ud Sound
to Hol yoke . Secon d , an eva lua tion  r e i n  r n id e  of t h e  cc- : o n o m n i c  fea-
s ibi l ity  of p r o v i d i n g r e -c  r e na t i o n a l  b o a t i n g i m p r o v em e n t s  f r o m  Long
Is land  Soun d t h r o u g h White Rive r J u n c t i o r -m . Fi n a l l y ,  ar  a s s e s s—
m e u i t  was made of the possibili ty  of c - a c - o e i n n g  i mp r o v em e n t s  on
m a j o r  t n i b u t a r r e ’s.

cj •  Lan d U s e ,  Vi n t e r s h e c i  P r o t e - c t i e u r ,  a n d  U u n c . i c e n r : e c m t

Tine - objective for land cisc i n n  the-  b a s i n  c’. as t o  c e s s e u r e  t h a t
o p t imu m  use co u l d  be made of the  i c c c c d  to n - c e - c t  t l c e -  n e e d s  of thc -

fu ture . The a t t em p t  w a s  to develop a p la n w h i c h  c o u l d  h i -  u sed  ~u s
a guide in future l a n c e l  u s e  a d j u s t i c c e r c t s  and  One ~c h i e - l c  cc oc i ld  a s s u r e
that the most  suitable lands are r e t ai n e d  for a g n i c n u l t u r e  a n d  en-

v i r o n m e n t a l qual i ty . Land use tr e ’a tme -m t and u m p r u c - e d  o c u i t ip le
use  m a n a g e m e n t  m e a su r e s  w e r e  emp loyed to r educe  c r e n s i o r u  c - n - e l
s e d i m en t . A c q n i i s i t i o m n  was  u t i l i z e d  as a r n n c m m s u r e -  t o  preserve .aind

corntroi lar d within Nationil Fores t s  p r o c l a mat i o n  h u n -  r i c e  n e  s.

10 . Flo od C o n t r o l

The goal  i i !  t h e  s t r i d y was to p r o e l  (IC the ’  m m x i  n ice  u n  d e g r e e  ~ b

fl u- c r ! p r o t e c t ion  C O f l S i e - i t e - ! n t  c e i t h  t i e’ ~~s t i h n i j g h e ’d l ic l u 1 - s  of  e - c O r : c n n r n ic-

j - s t i f i i u t u c c i  , t h e  s i t e - t v  , e n - i i  s e e  n u r i t y  of  . i l t e - c t e u l  e - e n n n m u m i e t i m s , a r i d

t i f l -  ov e r - a l l  e e e l l ~~h e - i g  of t i c -  peop le . E n i i p i c n s u s  ,\ i s  p l c e - e n1 on pr - u n —

t e e - I c o n  ol’ e x i s t i n g  d ,m: n . c g e ’ _pr (cru ’ , i r ~ - - t .s an d  a l s - , t - -  t i e -  e x t e n t p os~~

sj h l m , c - r n  ti~ e’ c ’ l i n n u i n a ’c c e n  u l  t u r i r c e r f i ueu,ul p l u m e  e c u  i c - c i n n  c -

T h e  C n o r d i r i , e t h r i g  C u i r n n : n t t e ’ ’  e ’ m n d u r s e d t I e  d u l l s  - i  i i  C o m i n c e e  t i -

e - u t b~ ; c v r V e l i c y  I’ I n c u r !  ( T c e n n t r n l  C e e i i c r n n i s s i n n c  i n  s e e - l u r i n g

1K - 1 “4
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r un o f f  co n t r ol  iii t h e  b a s i n  and  t h e -  c o r i u p l e t i o m u  of the  au t h o r i z e d  p l a i n

of f lood p r o t e c t i o n . U p s tr e a m  c r a t e  r s i  e d  p r o t e c t i i c n  ar -cd flood pre-
vent ion  p r o je c t  m e a s u r e s  were  c o n si d e r e d  e q u a l l y  wi th m a j o r  con t r o l

m e a s u r e s  such as large  r e s e rv o i r s  c r u d  local  p r u i t e e t u c u n c .

It c c - i s  a l so  t lu en goal of the C O d i n  n i it t e e -  t cu i r n t u  r m t l ue  p u b l i c -  cf

the  c i l t e -  r n n i t i v e  menu s c r i - s  wh i c h  ri-e ig ht  be e m p l o y e d a n d  to  c m i  c u r - a g e -

i nd i v i d u a l  c o r n r c n n u n i t i e s  to  d i s s n i n n e  m o p r u p r i c t e  r - . - sp o n . s l l r l i t i e s  s u m  I;

as  L o n i n c g  amid  i m p r o ve d  b u i l d i n g ecode s .

C. STUDY APPROACH

}-Hve ’ b a s i c  s t c - p s  c c - m e -  p e r f o m n r n c - d f e y  p a r t i ci p e-

— E e c u u c : n - n u i c  p r o j en e t i o n u s  cr - c - r e ’  r n - u i - - .

— An i in i v e -  i n t o  r y  \ C u s  m a d e - c c f a l l  a v a i l a b l e - r e - s o - - u r e  e - s
ciu u d  p r e  s e - m i t  d e v e l o p m en t .

— Ne eds in e a c h  r e s~~ - n r u n c- c i t c - g c ry  \r e - r - - d e - t - - r m n i n . e c I .

— A l l  p o s s ib l e  p u t e - u t i c u l  r e - s O e i r c e -’s w e r e  e \ i l u i ~i t i c i .

— A c o m p a r i s o n  w a s  m a c i - - l u - r u  c e - n ,  m n - s o i u m e  e r e - e - d~
a c i d av a i l a b l e  p e c t e c n t i . u l , n c - n d  i 

~~l -  r’. u n  t o m i c c u i c t -  a~

— A report was p repa  rend .

W i t h  the -  c- x c e p t iO n  of ti-c e- f i r s t  s t e -p ,  dc -c e  l o p n - c e n t of m c  o m n c c n c c e  e-

p r oj e  C l i o n s , cc fe - i e l m  c c - a s  done  ou t s ide - of the ’ st  c n dy g r ou p ,  t. c e - h  age  cc \

n u s e  d the ’ sa m e  proc u ’du  r e in Ia n r r n i n g  i t s  p 1 c c c i . Then i c u n u r  s te -p s  ( i f

this procedure cr c - r e - used re’peate -dl y b y e a c h  p u r t i e - i p~i r e t , bar  e : e c  h

cc- e t c  r re s Ou r e c ’ p u r p o s e , f o r  c-uu h s c - u b — b u n i n c , u n i t  t l i e n n u  i c r  t h c -  t e c t u l

b a s i n . .  I ’h e ’n a n d  li m i t - r i m  r e p i - r t  , or p l a m i n n m u g  a id  l e t t e r , w a s  p r e p ar e d
mend submitte d , m nodifi cutio ni s w e r e - c c i  ci , - in t i  e o r i g i  n i l  c u r i e  l u s c u c i n s

en d  t I n e  r c r o e - e i l n u m n -  w a s  e n n u e - t e r i  a g a i n . .  Pu - ric n d i c -’u ull v tin 1 i  g l i ,  I t h e-

n h - , ,  p u r t i e - i p : e n t s  b r e n u g l n t  i i  ei r s i : cg l c - — r e - - s o n : r e - e  e e r i e - i - t e d v i e - C S I - —

g e ’ t h e - m  in r e , n n n n d t . u b l e - d i sc u s s i o n s , w h e r e- f - c m  t i e r e d j  s t n n e - n : t s  m c !

e n u m p r u m n i s e s  cc- c rc rn - c e de or r n e - V  s t n i n t v  a r e - a s  cr c - r e ’  i c ! : t i t l e - c L

As - - i d p m e v i e .e n n s i c ’ e ve r y  cu r t  c c - c S  n n : , i d e -  t n  s e - i c e  p r o b l e - n i n s
c r  to s at i s f ’  r i d s  by  e c e u n e n n n n i c a l  c i s c -  of ( - x u n t i m u g  t u e - j u t n e - s .  L i e - k -

i n g  t b - i t  p e e s s i b i l it r  e n  e t t e n : d u t  r e _ u s  r i n u d e  t c  e e - e - e e n n 1 n l i s h  g e ls l i e

m r i o c l u f i c , e t i o n n  c cl p t - n - s e - c u t  s t r u u c t u i r t - n . l- ’ i n u u l l v ,  r e l i c - r i  i t  I u e e - a c n n e  e r - i-

d e - m i t  t i c - n t  n c  p m ’  pe s u l s  c c - o d d  Lie - m— e - n n i i r - d  t e n  f n i ! u l l  i t c ch ~ ee t i c e ,

t i n e -  e ’n lp h u . u c - o r-n c- e s  p 1 c c - e d  c c c  n n u l t u 1 n l c  r i c i se - d e - v e l c je  n , -  t .
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The following paragraphs present the eleme nts of the basin
plan as they were formed from this plan form ulation process.
Emphasis was placed on quant i ta t ive ly meetin g the needs  and goals
of the 1980 time f r a m e . Beyond 1980 , and throug h the year  Z O Z O ,
the study identif ied m e a s u r e s  for  meet ing  needs  and solcn iru g prob-
lems but did not formulate  a p lan . A l so  during the p lan formula-
tion process , numerous a l te rna t ive  c o u r s e s  of action were investi-
ga ted  and a re  d i scus sed  ful l y in Section VIII of t h i s  A ppen d ix .

D. ELEMENTS OF THE 1980 EARLY ACTION P L A N

1. N o n — S t r u c t u r a l  M e a s u r e s

a . A r e a s  of P r e s e rv a t i o n

( 1 )  I d e n t i f i c a t i o n  of a l m o s t  b OO site ’ s of ar c h e o l og ical
i m p o r t a n c e  and ove r ~ 5 0 s i tes  of e i t h e r  n u t c u r c i l r e s o u r c e  or h i s t o r -
ical  i i ipo r t ance  with the r e c o m m e n d at i o n  f o r  c o n cc -r t e d  loca l , Sta te - ,
and Fee - ra l  e f f o r t  to p ro tec t  these  c r c - - a s . ( R e - f e  r e n c u e -  A p p e n d i x  0)

( Z )  Acqu i s i t i on  of 69 , 300 a c r e - s  of lam - c d w i t h i n  Na t i ona l
Fo re s t  p r o c l a m a t i o n  b o u n d a r i e s , 4 , 300 a c r e s  in the Whi te  M o u n t a in
Na t iona l  F o r e s t , ar -cd tn ~~~, 000 ac r e s  in the  G r e e n  Mounta in  Na t iona l
Fores t .  ( R e f e r e n c e  A ppend ix  F)

(3 )  Zon ing  of f lood  p La ins  a long over  ~00 e - n n i l e s of the
main s tem of the C o n n e c t i c u t  R ive r  f r o m  Saybrook , C o n n e c t i c u t  to
above Whi te  Rive r Junc t i on , V e r m o n t  to p re v e n t  f u r t h e r  enc r o a c h —
merit .  (To be coordinated w ith (4)  and (5)  be low .)  ( R e f e r e -n e n c ’  Ap—
pe ndix M)

( 4 )  Crea t ion  of a s ta tewide sc e ’n ~ic r i v e r p r og r a m  to
p r e s e r v e , p ro tec t , and enhance  all r e a c h e s  of r ive r i d en t i f i e d  in the
c o m p r e h e n s i v e  r ep o r t  c-s Wild , Scen ic , or R e c r e a t i o n a l . P r i o r i t i e s
for s t r e am m a n a g e m e n t  c o n s i d e r a t i o n  hv sub -b ce  s in  i n c l u d e  al l  or
pa r t  of:

S i b — b - i  s i n  I S c i b c — e - i s i c  II

I m i d x a m n  St m- e- n r n  N n u i l c e ’g e m n  R i c e - r
U p p e r  Amm o n o o s ue- R i v e n  r 1~ , eu l  S i r e - am
~~. n sh St r e - c m  M e c c a -  Ri v er
P h i l l i ps Br o o k  W e l l s  R i - - c r
A n e i r e n c u n n o o s e u c  R i c e  m W . u u t ~ R i m  c r

n :  - nip n n - n c  - , i i i  R I ye

K- 
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Sub— bas in  III Sn u b — b a s i n  IV

Cold Rive r Whi te  R i c e r

A s h u e l o t  Rive r O t t a u q ue c h e e  R i c e r
W i l l i a m s  R iv e r
W e s t  R i v e r

Sub-basin V Sub-basin VI

Mill e r s  Rive r Scant ic  R i c e r

Tully River F ar m in g t o n  R i c er

Dee r f ie ld  R ive r  Sand y Brook
Sawmill  Rive r H oc k a n u m  R i v e r

Ware  River  Ke tch  Brook
Swi ft River  (Chicopee)  Podunk Rive r
Wes t f ie ld  Rive r P a r k  Rive r

Clam Rive r  Salmon -c  R ic - e r
Dickinson C r e e k
Fawn Bro ok

( R e f e re n c e  Appendix H and P la te  K — 1 7 . )

( 5 )  Streamb ank acquis i t ion n e c e s s a r y  to a s s u r e  public

a c c e s s  to bas in  fi s h e r y  r e s o u r ce s .  To be c o o r d i nat e d  w i t h  ( 3 )  amid

(4 )  above .

(6)  E s t a bl i s h m e n t  of a t h r e e — u n i t  Na t i ona l  Re-creation

A rea in the C o n n e c t i c u t  Rive r B a s i n  g e n e r n u l i c -  as d e s c r i be d  in the -

r e c o m m e n d a t i o n s  of the B ur e a u  of Ou tdoor  Re-c  r e - a t i on t s e Ne. cv

Eng land H e r i t a ge - e n  r epor t  ( r e f e r e n ce  Appendix  H) nun fo i loc e  s:

(a )  Fede ra l  Act ion :

— A th r e e — u n i t  Nat i ona l  Re- c r e c e t i o n  A r e a ,

56 , 700 a c re s

— G a t e - c c - m y  U n i t , C on n e en t i c u t , ~ ~, ~n 0 O  c c  r e - s

— Moun t  Hol yoke U n i t , M a ss  c e - I n  nu n e  t t n , I ~ , 000

a c re - s

— Coos Scenic  R i v e n  r Un i t , N e c-’ I l - n  n u 1 e n i c  u r e  end

V e r m o n t , ~i 1 , ~ 0O ac - r e - s  ( 1 , 0 ( 1 ( 1  i t - u f e e )

— C o n n ec t i c u t  V u c l l e v  T ra i l , 300 m i l e - s  k i n g

--- --- - - ~~~
- - -
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— Connecticut Valley T o u r wa y  — sugge ste - d t o u r s
on ex is t ing  roads to po in t s  of h i s t o r i c , s cen ic ,
educa t iona l , i n d u s t r i a l , a r c h e o l o g ic , am - cd geo-
log ic i n t e r e s t , F e d e r a l — S t a t e — l o c a l  co o p e r a t i v e

e f f o r t.

(b )  Sta t e -  A c t i o n , co rri p l ir r i e n t a r y  t e n  t i u -  t h r e - c  — u n u t

National Pe- cre-ation Ar c - ce :

— Gate- cr ay Unit :  C o c k a p o n s e t  State- F o r e - s t  —

expand e x i s t i n g  h o l d i n g s  to f o r m  a c o n n t i g c u o n i n
18 , 3 0 0 — a c r e  State f o r e s t .

- Mow-ct Hol yoke U n i t c  M o u n t  Tom S t n t n -  P u u r k  -

expand  e x i s t i n g  M o u n t  Tom Sta te  Re sea r v at i o n
adjacent to Mount Holyoke Unit to f o r m  a 4 , 800-
acre State park .

- Coos Scenic Rive r U n i t :  C on n e c t i cu t  L a k e - n
State P a r k  — e n l a r g e  e xi s t i n g  h o l d i n g s  t o  c r e a t e
a 14 , 0 0 0 — a c r e  State p a r k  c u t  t h e  n o r - t h e -  m c  c - c l  of
the Coos Scenic R i v e r  T T n c i t ,

— Moore—Comerford Inte-rstate Park — j o i n t dc’ —
velopment with pri c- ;utc powe r com pany of l u n u l s
surrocunding Moore a n d  Co me rf o rd  Re- se -  r c  i i i  r n
to fo rm a 15 , 4 0 0 — a c r e  I n t e r c - c t n t c - p a r k .

( e n )  O t her  Sta t e -  \ c  t j c n n :

— C o n n e - c t i e e u t :  G i a s to n b e i ry  Me’ ,u d o w  S t i l e - P e r k  —

4 , 400 ac r e - s  W i n d s o r  Lu c k s — K i n g ’ s i — l u m n d  5 1 c t c -

P a r k  — ~Y e ( )  c e - r e - s .

— M a s s c e - h u n n - t t s :  T r u e ’  r s  F c c  i l s — N o r t l e f i e ld
M o u i n t c u i m - c  S t e t e  P c u r k  — ~1 , 000  c e - r e ’ s , j u n  t
S t u t c — p r i c c t n  p0cc- c r de’ c u - 1 c n p n n : e n~ t - n u t i l i , u n c g
e ’ ’ n i n - n t n r c g  S t i l e ’  m e n d s  . c n n c l  e e - q u m i n u t u c - e -.

— N e w  H m p s h i r e -  n n u d  \‘ c - r n n o n t :  R u , ~~ c m -  - R c n u g e -  c’-
i I i S t e ) l ’ u e  R~ c e ’ rcr c y  — ~~~ SOP a c r e - . Ha c r c :
f o r  c - I c  n i n e - n t ( i i )  is I\ ppe- n d ix H .
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b. Areas of Mana gement or Reallocation of Resources

( 1) Reregulat ion of exist ing impoundmen ts to provide
adequate minimum flow re leases ;  specifically min imum re leases  of
0. Z cubic feet  per second per square mile of d ra inage  area  at four
powe r projects  on the main stem of the Connec t icu t  River , namel y
Wilde r , Bellows Falls , Vernon , and T u r ne r s  Falls. ( R e f e r e n c e
Appendix Q, Report of Subcommittee on Stream Regulation)

(Z)  Continue d studies into f eas ib i l i ty  of u s i n c~ crate r
supply impoundments for increased recreation and fish and wildlife
use . ( Refe rences Appendix D, G, H, and R)

(3) F u r t h e r  wate r qual i ty s tudies  in the a r e a s  of s t o r m
and sanitary sewe r separat ion , con t ro l  or elimination of sludge de-
pos its in r e se rvoir s , and excess ive  runoff  and sed iment  f rom a~~ri-
cu ltural  and urban areas . ( Refe rence  Appendix Q, Repor t  of W a t e r
Quality Subcomri- ittee . )

(4) Land t r e a t m e n t  m e a s u r e s  to i04 , 000 a c r e s  of creep
and pas tu re land, 8Z3 , 000 acres of pric-~ute non—industrial forest
land , 64 , 000 a c r e s  of Nat ional  F o r e s t  la n ds , and  150 , 000 a c r e s  e)f
e irban and  other  lands.  Soil s u r v e y s  and w a t e r s he d  ana l y s i s  or
306 , 600 acres  of Nat ional  F o r e s t  land and  f i sh  an d  cc- i l d l i f e  s u r r e y s
and anal ys i s  on 30 , 500 ac r e s  of National F o r e s t  land . ( R e - f e - r e - n e -c

Appendix  F)

( 5)  A c c e l e r a t i o n  of p l ann ing  a s s  i s t , e c n c e  to 180 town s
in prepara t ion  of r e - s o u r c e  in v e -n t o r i e s , t o w n  soil r e p o r t s , a n d
in t e rp re t a t i ons  ari d f lood p lain s tud ies . A c c e l e r a t i e i m c  of soil s u r —
c e y  p r o g r a m s  involving 1 . 5 m i l l i o n  c e - r e s . ( R e f e r e n ce  Ap p e n di x  F)

( d i )  I m p r o v e m e n t  end e x p c c n n s i o n  c - i f  t he  e x i  st i n g  f le e ce d
wa rn ing  s y s te m .

(7)  P r o g r n e n n n s  to i n u f c c r n i e  p n u b i i c  of a c - a i l i h i l i t -  of f l - c e c i l

p lain in su ranc e  and flood f ig h t i n n c .

(~ ) Ex p a n s i o n  cef  p r e s e n t  h c s i i e c c - r a t e r q c - u c c l i t v  n i e o n n e t i - r u n c

system .

(9 )  E s t u e h l i s h m e - n . t  of a r e s e r v o i r  c o n - t r e e !  c c n  i c r  I n u r

r e g u l a t i o n  of r c - s e r c ’ o i r s  d u r in g  cr i t i c a l  h v d r u - i o g ie p e - r u e c d s .

i- - — 15Q
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(10 )  Effect ive  imp l e m e n t a t i o n  of State p r o g r a m s  par-
ticularly with respect  to p r e s e r v a t i o n  of w e t l a n d s , e s t a b l i s h m e n t
of enc roachmen t  l ines am - cd p r o g r a m s  for  e n v i r o n m e n t a l  con t ro l .

(11) General recommendations:

- E s t a b l i s h m e n t  of an- c u r b a n  and f o r e s t r y  p r o g r a m

- Modif ica t ion and expans ion  of the A g r i c u l t u r a l
C o n s e r v a t i o n  P r o g r a m

- Expansion of munici pal wa te r shed  f o r e s t r y
as s i s tance  p r o g r a m s.

Z . Structu ral Measu res

a. Construct ion of those was t e  t r e a t m e n t  f a c i l i t i e s  re-
qu ired  to mee t  State wate r quali ty s t an d a r d s  in the bas in .  ( R e f e r -
ence Appendix D)

b. Expansion of the e x i s t i n g  bas in  powe r supp ly sy s t e m  to
meet those power demands which cc -il l  be a l located to the C o n n e c t i c u t
Rive r Basin. ( R e f e r e n c e  Appendix I)

c. Cons t ruc t ion  of seve r -u  n -m a j o r  r e s e r v o i r s  in wh i c h  flood
cont ro l  is a p r i me  purpose  inc i n u d e d is one project in the desi gn
stage , Beave r B r o o k  on the A s h u e l o t  Rive r in Ne -cc H a m p s h i r e . Of
the r ema in ing  six r e s e r v o i r s , two , V ic to ry  on the Moose  Rive r and
Gaysvil le on the White River  are in V e r m o n t ;  t h r ee , Bethlehem - c - c  Junc-
tion on the A m m on o o s u c  River , C l a r e m o n t  on the Sugar River  and
Honey Hill on the Ashuelot Ric-e r , arc it -u Ne - cc- H am p s h i r e ;  and the  re-
n-r aining site , Meadow , is in M a s s a c h u s e t t s  on the Dee’r f i e ld  Ric -e - r .
P e r t i n e n t  data on these  p r o j e c t s  i r e ’ shocr-n on Table- , c - i s o  r e f e r-
ence Plate K-2 and Appendix  M .

d. Modif ic a t io m - c of three e x i s t i n g  C o r p s  c nf E n n g i n e c’ r s ’ ficcod

con t ro l  dams to inc lude  a l l ied  purpose ’  such  as r e c r e c t i o n , f i s h  an d
wHdl i fe a n d w a t e r  supply .  P r o j e c t s  crc - :

— Kni g htvi l le  Dam on the  We ’ st f i en i c - I  R i v e r  in \ l c i s s c i e -  c n n —

se t ts  to be r a i s ed  t o  i n c  1 -  n i l e - cc pool  fc c r r e c  r e c  t i  on
a n d  s t o r c e g  en for  Ic - c c -  f low e n u g  r n e  n - t - u t i o m - c  t c i  en h e n c e

do w n n s t r e - ,c n n n  f i s h e r i e s

— F3ar re  Fal ls  Dam on t h e  W a r e - R i c e ’r i n :  M u n s t e - h u —
se - I t s  to i n i i p i e - u c n c l  sc~~s e c r : n l  s t u n r u g e  f o r  lo w -  f leccc -
cu g r e n e n t a t i u n e  f e e r  cc- c t e c r q u a l i ty .  P e c s s i l c l e u t i t e r r u c —

t i v e  i n  e e l r - c n c e - c d mc i s l e  t r e - e t r e c e n e t  n n c . n s n i r c s,

1 t I n  
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— U n n i o n  V i l l a g e  D a m n  on H a n  O m n ( , u c n n i c u n . e a i n u c  R i v e r

in V e ’ r n o n n t  t o  p r o c - i d e ’  a s n u n n n n ’ :c r re - c- r ’ c u t m , n  p o o l ;

con t i n g e n t upon ti e- s o l u t i o n  to  c c .  e - x u n t i n : c  v n t c - - r

q u a l i t y  p r o b l e m ore t i n e  \Vcs t B r c t n e - l c  c - c f  t I e -  r i\ c r .

— Tul l y Damn on t h e n  M i l l e r s  R i c e r i r c  N t i s  S c - c  I u n n s e t t s

to i nc lude  fcc - c i l i t i c  s to d i r - c- r t  c - v u  te -  r s u p p ly tc ,

Q u a b b i n  and  t i n  1 i r n i c - - i d c  c-c- t i  r — h a s e -c l r e - c  r e - c e t i o r .

a c t i c - i t y . ( Re - fe- r c - n : e - e -  \ pp c  rud ix  N I )

c . C o m u s t r u c t i o n  of th  r e -c  re se rc - oi rs  on m a j o r  t r i b  i n  r n c s

v - h e - c e- flood c o n t r o l  is c-cot cc - p r i r r n t r V  p u u r p e c s c  ( R i f e r e - n . e - c ’ A j c~ c c n :d ix  M) :

( 1 )  Black led ge Dam and  R e se rc’oir  on t ( . c 5 c c - i n n . : :  R i c ’c - r -

C o n n e c t i c u t  fo r  r e - n r e- a t i o n  , f i s h  a n d  v i l - i l  u fe cu t-cd low f low u - u g  r n c - - t c u t  u c a - .

(
~

) Cold B rook  Dam c c - m u d  Re sc - r v o i  x i n ,  R o c e r i  c c c  B r e n c

C o n n e c t i c u t  f o r  r e c r e a t i o n c - , f i sh  a r id  c-c- u i d l i f e  and m i n c e r 11 i c c - c -  e - u g n n : n - n  t . c  t orn .

( 3 )  G a r d n e r  Dam and Re se rvoir or-c Otte r Ru vu-: - , N I .  S n i  —

c h u s e t t s  f or locc- flocv a c - u gn e e n t a t i o n , as ar-c c l t &  r n a t i c e - i t  ,t Iv c n c e ’d

c-caste trc atr-ne’nt measures arc- i-cot c - - f tc - - c- - t i  ye .

f. Local flood p r o t e c t i o n  p r oj e c t s  - c - t f i r e le ce - c c t i e i :  s u i n  I n c -

basin. (Reference Appendix M)

1) W e s t f i e l d , Nic e s sa c hu s e nt t s  — 45 , 000 l i n e - n c r l ee - t u n f

earth dikes , abo ut 1 , 500 f ee t  of c o n c r e t e -  f l i i , c - l c - c c - l i s , t w o  v a c n ~ pi n c

s ta t ions , and 16 , 000 l i n e - e r  fec -t  nf  clc c - n n n : e - l  i n n n p r c ’ e - n c : c - - rn t  n u n  t I  c-

Little am-cd We stficld Rice - rs.

(~
) L uen c a s te r , Nc - c - c -  I l c i n n p s l ; i r c -  — s n u di  i e - c  r e - t e n c t i o n .

dam on the Israe- l Rive’ r about one- and one — T I f  m i l e s u p s t  r e - u  n n :  c n f

i t s  m o n u t h , t o g e t h e r  cv i th  ~, 8O (~ l i t - m e - i n- f e - c t of ch a n n e l  i n c n p r n - c e n n - e - -  t .

( 3 )  l l c u r t f o r c l , \‘e r n e e e n n : t  — i n n n p n c c c  - n c - n t  t i n  ~ , ( ( 1 ( 1  l m n e - c c r

f e e t  of ti-c e ’  \ V i n i t e  Ri c-- e r f r on i  t I n e - c - i e i n n i t c  of I I n r t l c : r d  B r i d g e  t -  i L

mno eith .

(- I ) St .  J e ) h n s i ) i i r v , \‘c n n n e c r : t  — 1 , , ‘ t n ( n 1 i n e - ~u r  l e t  c i  r - —

t e c t ica ’  e a r t h  dike’ a nd  c c c r c e r u ’ t f l u u e I c - c c c l l , a i - cu  j l r c u , e - l  ~~~~t e - — t n  c c  t c r c ,

a n d  cc p n i n f l p i l u g  s t u t i c i n :  l u n e , i t c  - i  C i t e  t i n e  P c s s c i t l ) j c e — u e  H i c - r .

— I I 
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(5) Pa r k Riv er , Connecticut - 12 ,816 linear feet of
conduit junction s trucutre , headwall  and purri p in g 8t ructu re alon.g
the Park Rive r in Hartford , Connectic ut.

g. U ps tream watershed protection projects  at 17 loca-
tions in the basin. (Reference  Appendix F)

( 1 )  Eight PL566 w a t e r s h e d  pro jec ts  c u r r e n t ly au-
thorized for  planning are:

- West  Branch , West f ie ld  River  p r o j e c t , Massachu-
setts , compr i sed  of 95 square  mi le  d r a i n a g e  a r ea
with 11 s torage site s r e t a ined  for  flood p r even t ion .
10 , 150  a c r e — f e e t  of storage for recrea t ion  and f ish
and wildlife  use is also being c o n s i d e r e d  as a pa r t
of the pro jec t .

- Uppe r Quaboag Rive r (Supp lemen t) p ro jec t , Massa-
chusetts , compr ised  of 147 . 4  square miles  drainage
area with 5 storage site s planned for  flood p r e v e n t i o n .
3 , 900 ac re—fee t  of s torage for recrea t i on , cr ater qual-

ity and crate r supply is also being considered as a part
of the project .

- Wells River pro jec t , Vermont , compr i sed  of q i n , 7
square miles drainage area with 6 storage site s
planne d for flood p reven t ion . 7 , 300 c e - r e - f e e t  of
s torage  for  r ec r ea t i on  is also b e i ng  c o n s i d e r e d  as
a part of the project .

- Sugar River  p r o j e c t , Ne- cc- H a mp sh i r e ’ , c o m p r i s e d  of
275 squa re  mile d ra inage  cu r e- a w it h  10 s t o r age  s i t e s
planned for  flood p r e v e n t i o n .  15 ,400 ccc re - fe -ut of
s to rage  for r e c r e a t i o n a l  use  is a l so  b e i ng  c o n s i d e r e d
as a pa r t  of t h e  p r o j e c t .

— Blow—Me—Down Brook pro j ec t , Ne-c -v }l a m np s h i  n - u - , ccc n : _

p r i sed  of 28 . 3 sqeuare  n - c - m i l e  d r a i n - m~u g e - cc - rc’ u c r i t I c 4 s t or-
age- si tes p lanned fo r  flood p r - e r - c - - r u t  i i  c n n . 700  ce re  — f e e t

of r e c r e a t i o n  is a l so  t i n  be c o n s i d e r e d  as part  of t i c
p r o j e c t .

— In d i a n— M a s c or n a R i c e r  p r o j e c t , N e c-v }la n n p u - u l n u  r e , c c - r n : —

p r i se d  of 1 33 . ~c- s q ua r e ’  m i l e  d r a i n a g e  c r c - c u  w i t h  7 s t e a r —
age s i t e - s plccnr-me d f n u r  fo nd  p r e c - c ’ n n t u n u n : . ~ 3 , 000 e e n r e —
f e e t  of s t e e r a g e  l e n t ’  n e ’ e n r e ’ u e t n n i n u u l  c i s c  i s  c I s c -  n e - i n c - c  c e r n —

side red cc p u  r t  c f  t i e  project .

K — I - .1
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— Gale River  p ro jec t , N e w  H a m p s h i r e , c on n p r i s e ’d of
91 square mile d r a i na g e  a r ea  -~vit }c 2 s t o r c c - g e  s i t ’ s
planne d for flood prec’ention. f e d  ac r e - f e c - - t  of s tor -
age fo r  r e c r e a t i o nal  use  is a lso  i c  j o g  c o n s i d e -  r c -  d .

— Indian Brook  p ro j ec t , Nc- cc- H a m p s h i r e, cu : n n p r i s e ’ d  of
2 . 2 square  mile  dra inage c n r e a  wi th  1 storage site for
flood p reven t ion . 780 a c r e- i e c -t  of s t c i r c - g e  fo r  recre-
ational use is also b e i n g  c o n s i d e re d .

( 2 )  Nine potent ial  cc - - c c t e r shed  p r o je c t s  c c - r e - :

— Mill River project , Massach usetts , comprised c- c f
59 square  mi le  d r a i n c c c g c ’  e re ’ c n  cv . : t i  3 s t c c r n c g e -  s i t e s
for flood prevention. Included is 3, ~ ( l 1l  ac re - - f ee t

of s torage  for r e - c r e a t i o n  and re c i t e r s u p p ly.

— Eas t  B r a n c h , N u c r t h  R ive r p r o j c ’ct , V e - r n n e c n t . c orn —

p r i sed  of 39 square  mi le  d ra inage  c u r e - c e  c r i t i c  I f lood
prevent ion  site wh i c h  inc lude s 1 bPO c e -  re - — f e e - I  c- c f stor-
age fo r  r e c r e a t i o n  a n d  f i s h  c n n n d  c c - i l d h f e -  u s c .

— Nor th  B r a n c h , Dee- r f ie l d  p r o i e e n t , Ve r m o n t , co m p r i se d

of 50 square  mile  d ra i n ag e  a r e a  cvit~ 5 s t c - r i c e  s i t e s

fo r  flood p r e v cn t i o n . Inc lude d is ~ 700  - c- c c- c - — f e e t  of
s to rage  for  r e c r e a t i o n  and f i s h  ncr - cd c-c- i l d l i f e .

— \ h - t s t o n e  p r o je c t , Ve r m o n t , c o m p ri s e d of ,I~ sq c c - r e ’
n -cUe drain-cage a r e - c- c c - i l l ,  S s t o r ag e  s i t e - s for  f l c - n e c c l  pr e —

vent ion . Include d is ~c t c 0 O  a c r e — I c - c t  c f  su r ge fo r
r e c r e a t i o n -u  an-cd f i sh  and cvi l d l  i t i .

— Bal l  M o e r n t n i n  B r o o k  p r o i c - n t . \ c r n n ’ - - n t . e - c - i n , n 1 c r n s e ’ c l  e e l

35 square  mi le  d r n u i n a e i c - c r c - u  cc- u t l :  ,~ n — c - e t c - s  I c - c r  f l o e - n i

pr e v c n t i e n n : . I n c lude d is 4 0 0 0  c e  r e — f - - c t  nnf s t - - r . ge f c r

ree -  i’ c -at i o n and  f i s h  ar-nd cc- i l d l i  Ic

— B lack  B r o o k  p r o j e c t , Vc r n n - c u n t , c - a n n  i n ’ u s e n l  c - - f  l °~~
s q e u u c - r c -  m i le -  e lra i  n n c u c c  , e r c ’ c u  w i t h  s i t e s f c u r  f I ~~- - - l  p r ’ —

c’e n t i e ) n .

— P a s s ur n p s i c —M o o s e  R i c - e r s  ~c r u c 1 e - e  I - \ e - r n n c c n : t  ,

p r i se d  n - f  37-4 s q u ar e  ‘- n i l e  d r , u i  n n c n n - 1 r e - u c-c- n u n  ‘
~ s i t e - S

for  f l o od  p r e - c - - e ’ n n t i o n : . I n n e - I n u n k ’ c l  u n-c- I ~ , ~~i0  e e r e ’ - ’ n c - e t  of
s t c n r c g e -  f u r  r n - c  r n c t m e c n n  u r c d l  l i s h  - i n n - I  v u i c - I l i f c ’ . 
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- Upper Ammonoosuc River project , New Har nup shire - ,
c o m p r i s e d  of 2 54 sq u a r e  r i - m i l e  d r a in ag e  cc - re- a with 3
site s for  flood p rec -en t ion . Include d is 43 , ~0U a c r e - -
fee t  of s to rage  fo r  r e c r e a t i o n, w a t e r q ua l i t y , and
wate r suppl y.

- Mohawk River project , New H a mp s h i r e , c o m p r i s e d  of
56 squar e mile dra inage a r e c t  w i t h  2 s i t e - s  for  flood
pr even t ion. Inc leud e d is 10 , 000 a c r e - f e e t  of s tor a ge
for r ec rea t ion .

h . Comp let ion of f o u r  r e - s o c -u r g e  c o n ser v ct t i o n  and  dev e lo p~
men - c t  p r oj e c t s  which  have subs tan t ia l  a r e a s  cc- i th in  the bas in .  ( R e f-
e r ence  Appendix F)

( 1 )  N o r t h  Coun t ry  r e s o u r c e , c o n s e r c - c c - t c - o n, c- r d  develop-
ment  p ro jec t  in Coos , Grafton , and C a r r o l l  C o u n t i e s  c- i t i n  1 , ~ 0l , 700
ac res  in the bas in .

( 2 )  E a s t e r n  C o n n e c t i c u t  r e s o u r c e , c o n s e r c - c u t i o n , and
deve lopment  p r o j e c t  r c- - ith ~ 6 , 000 ac res  in the b as i n  a l o n g  t i c e -  c - a s t -
e rn  divide .

( 3 )  B e r k s h i r e — F r a n k l i n , M a s s a c h u s e t t s , re - s o u r c e ,
conserva t ion, and deve lopment  p r o j e c t  c-c- i th  ove r 600 , 000 acre- s in
the basin.

(4)  E c u  st cen t  r c - i V e r m i n: t re soc - u  re -c , c onse ’ r c c - t i  o n - u , ari d
deve lopment  p r o j e c t  inc luding the Wh i t e  Ric --e r and a dj a c e n t  ci r e -as .

i. O the r  u p s t r e a m  i m p o u n dm e n t s  at  118 s i t e ’s n :o t  p r e - s c n t l c - -
cove red  b y ex i s t ing  Federal  p r o g r c u m s .  ( R e f e - r u n i c e - Ap p e n d i x  F)

Site s would have a total s t c - i r - u g e -  capaci tc-  c - _ f  - i m - 3 , o ( lo a c r e ’ -
feet  of which 68 , 000 a c r e — f e e t  would  be for  floodcu - a t e -r  an d  s c - d i n m ’n t ,
156 , 000 a c r e - f e e t  for  r ec rea t ion, 1 11 , 000 a c r e - fe - c t  f o r  f i s h  c e n c - u l
w i ld l i fe , 108 , 000 a c r e — f e e t  for  low -  f low- c c c - u e . i n i n e ’ r n t  u t i o n , i c . d  ~~( l , 1) 00
a c r e — f e e t  for publ ic  cvate r supp ly .  A t o t u l  of 18 , Z Oo  - c e - r e s e n f  c-c- utn - r
sur face a rea and flu c- c a u g i n e n t a f i c - i n c  be’ n e - f l  t t i n g 4 I c  7 m i l e - s c - c f  d o c c - n —
s t r e a m  f i s h e ry  w ould r e s u l t  f r o m  t h e s e  sites.

j . St r u c - - t u r n c l d e - c e l o p n n e n t s  ore N u t  n o n n c I 1 - o r e -  n - - t~~ m en d s
( Re fe r ence  A ppen d ix 1-’) t e n  i n c l u d e :

K — l i i  
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1) 555 c c - c  re c s of r e - c r e a ti o n  f c c i . i i t i c s

( 2 )  3 1 0  a c r e s  of rec re - et i o n a l  i m p u n u n d nn e : t ,

( 3 )  2 , 5 5  m i l e s  of r a i d s  end  t r i l s

( 4 )  37 f i r e  c o n t r o l  h c n i i p o r t s

(5) 37 ac res  of f i sh  aru d w i l d l i f e -  i n n : p r u c c e - n n n e c t s

k . Nac-i gat ion i m p rov e  n n n e n t s  es f o i l o c c -  s:

( 1 )  Deepe n and c - c - i d e n n  the  p r e - s u - n : t  c e n r c : n n n L r c j , c l  n c - r i g —

t i on  pr o j e c t  f r o m  S c c - v b  r ook  L i g i u t  t c -  - 1 1cc c - t  f o r - c - I  -
Connec t i cu t

( 2 )  C o n s t r u c t i o n  of a 32 — m i l e -  r e c  r e - c c - t i e c n u l  c u c e c a t , - - f l

p ro j ec t  f r om  Ha r t f o rd , C o r i n c - e t i c  - t  1 c - c  ~}c - e -  c u e - u  n i t  c-
of the W i l li a m a n set t  I i u g h c ’ ur’ B r i dL e  c n - l e ~ cc- I l ol- :  ke-
Mas s a c h u se  tts

(3 )  R e c r e a t i o n a l  riac ’i g :c-t ion i m p r c - - c - e :r ’n e - c : t  s u n .  t I c  :ni ~u i n
s t em of the -  Co n n e ct i e -  nt  R i c e r  n i e - h i n d  t i c - - H c c i c e n k e ,

T u r n e r s  Fa l l s , V er n o n , a n d  B e - I l occ- s F c u l l s  ~c c c c - ’ C r -
dams.  ( R e f e r e n c e -  A p p en d i x  L)

1. C o n s t r u c t i o n  of f i s h  1u c c t c h e ’r i e- s ne - c - e - s s c u r - ,- t e n  n c - u - c t  r c ’ —

quirements of the anticipa ted r e - n - - i d e -n t  au -cd  cn u c - i r c - c - n n o n u s  fi~~ 1 n  p r o gr .  - : 1 5 .

~
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E .  POTENTIAL 2 0 2 0  M E A S U R E S

The “Long Range  Plan or 2020  Plan p r e s e n t s  an i d e n t i f ic a t i o n  of
potential means  fo r  mee t ing  needs  of the 2020 t ime pe r iod . These  po-
ten t ia l s  would be s tudied in m o r e  d e t a i l  and b roug ht to the a t t e n t i o n  of
local i n t e r e s t s  somet ime a f t e r  1980 , or as the l ong -  r a n g e  needs  a p p e a r
to m a t e r i a l i z e .  F u t u r e  s t ud i e s  or technolog ical in n o v a t i o n s  r ruav  indi-
ca te  needs other  than those  iden t i f i ed  below which  would w a r r a n t  con-
s ide ra t i on .

S e v e r a l  of the e l e m e n t s  in the- 2 020  Plan ’ a r e  e x t e n s i o n s  or ex-
p a n s i o ns  of those  found  in the  E a r l y A c t i o n  P l an .

1 . N o n - s t r u c t u r a l  -

a . P r e s e r v a t i o n ,  C o n s e r v a t i o n,  and U t i l i z a t i o n

( 1)  As popu la t ion  expands  a more concerte d Gove rnm ent
and p r i v a t e  e f f o r t  wil l  be needed to p r e s e r v e -  s i t e s  of a r c h e o l o g ical ,
h i s t o r i c a l , or n a t u r a l  i m p o r t a n c e - . ( R e f e r e n c e  A p p e n d i x  0 . 1

( 2 )  T h e r e  shoeild be a c o n t i n u i ng  e - x p a r n s ion of f lood p la in
management  p r o g r a m s , p a r t i c u l a r ly on t r i b u t a  r u e s  I n c  the  C o n n e c t i c u t
R i v e r , to p r e c - e n t  f u r t h e r  e n c r o a c h m e nt on f lood p rone  a r e s aru d r e~-
d u e -c  f u t u r e ’  d a m a g e . ( R e f e r e n c e -  A p p e n d c -x  \ t . )

(3 )  As p r o g r a m s  a re  e s t c n A i sh e d  i n n  r e g a r d  to  e a r l y
ac t ion  r e c o m n n e n d a t i o n : s  fo r  r e c r e a t i o n  r - e s n u r c -  es , :un d as o t h er  pub-
l ic  and p r i v a t e  a c t i o n s  de v e l o p ,  t h e  b a s i n ’ s r e s o u r c es  an d  the  reg ion ’s
s o c i o — e ’ c o t c o n n  ic c l : c u r . c e - t c ’ r u s t i c s  c - c - i l l  c h c c c n g e , A c e c r t i n u a l  p r n n g r a n r
sho uld  he c ’ st ab l i s l : e ’ cI to f a c i l u t - e t e  e ar l  - e c t i o r n  r e c c r r n n : e ’n c iatj on s to
m onitor basin: resources u n i d  u - n o c i o - e - c o n c c n n l u c -  ch a  r u c t c r l s t i c s  c c - c d  t o

e s t a b l i s h  n e w -  p r i o r i t  n e - s .  ( R e f e r e nce  A p p e n d n x  H.

( 1)  T i e  s t r c - a n t n b , u c u k  a c q c u u s i t i u c n :  1 c r c c g r  - n i , ne e - e s s u r v  to
assure- i n c r c - - c ~ c- ed p n u i u l i c  e c c e s s  t e n  t t  c’ b a s i n ’ s f i s n e r  and  r e c r c -  n t n u u r n c l
r e - s o u r  - s , w i l l  n - c d to  be n n-np i idecl  t n - I L , -  r t n t  n t - - r - _ - - c r e c s . ( R e f e r -
e ’ r e c e ’  A p p- ’r i c l i x  G .

b . A r e - c e s  \~ - c r c  I n n  i r c c c  e e l  \ u n  - c c - l e n t  of E x u s t i n , ~
Re s e n n u r c e s  C m i i i t~l u c - t  2 ( ’2 ( )  N e e d s

( I )  d c — r e g - n l a t n e e : n  — .- \ i l  l e d c -~c- e - r  p r n - j e - en t ~~ 01 ‘ - - u c ~ i c - l i t .
‘ h .  b c ~~~t :  ~~h c c n u t d  ‘ c e  i n n e - I : u n h - r l  u n  cc s i n g l e -  l u e e - -  ~ c r n n u n m n  t I c - n w

r n  c i , , ~ c L  e s  t e  ( n . 2 ( )  c fs  p e r  ~q uar ~ - r u le c I e l r : u - c g e ’ r e c n c - n  r n : , ’ c i e ’ d

F L — I n

_ _ _ _ _ _ _ _  _ _  
----- —~~~~~~~~



in the Ea r l y Act ion  Plan , should be app l i ed  t h r o u g h ~e p p r o n r i a t e  u r o -
c e d u r e s  to all power s t o r a g e  and g en e r a t i o n  p r c u  c e ’c t —  in the  C c - o n e  - -

t i cu t  R ive r  Bas in , wi t h p rov i s ions  for  p e r i o d i c  r e v i e w  and  a d j e m s t n : i e n t s .
( R e f e r e n c e  A ppendix  Q - R e p o r t  of the  S t r e a m  Re -~~u l a u i o n  S u bc o m m i t t e e .

Under this r e -v i e w  p r oc e d u r e  the  a d v i s a b il i ty  of r e a l l oca -
tion of ex i s t ing  s t o r a g e  to o the r  p u r p o s e s  should  be n o n s i c h - r e - d . Th i s  is
p a r t i c u la r l y r e l e v a n t  to e x i s t i n g  power  s t o r a g e  r e s e r v o i r s  i f  convc ’n-
tional hyd r o e l e c t r i c  g e n e r a t i o n  b c - u  O I f l c s  c c - u t n u e n d c c t  or  o t h e r - c - v i s e  d i s con -
t inued .

( 2 )  Land Tr - e ’a t m e n t  and \1 :enaic em n e n t  - I , , c nd r c - ’ a t n  c - n i  f c n r
ta r g et  y e a r  2020  wi l l  be n e e d e d  on an a d d i t i o n a l  3 .  e m i l l i on  a r e - s c  c e n n n :  -

po sed of 50 , 000 a c r e s  of c r o p  and p a s t e u r . - l a n d :  3 .4  m i l l i o n  a c r e - s  of
priv ate- , non-industrial forest land: and l~~0 . 000 a c r e - s  m c )  u r b - ~ n c - e r i c - c

othe ’ r land . ( R e f e r e n c e -  A p p e n d i x  F .

( 3 )  Land R e - s o c - i r e - c -  P 1a n n i n u .~ - B -c-- ta r g c n  y e - c c  r 2 02 0  — o i l
s u r v e y s  ne -eel  to be’ comple ted  on an a d d l i t i o n a l  3 mi l l ion ac -. r c - - n-- A i n ’ t -
an a d d i t i o n a l  188 towns  in c-he b a s i n  cc - - i l l  ne- e d a s s  u s t a n c e ’  u n  n - c - s e - c  i r e - c - -
p l a n n i n g . ( R e f e r e n c e ’ A p p e n d i x  F . )

( 4 )  W a t e r  Q u a l i ty .  - -  : \ e l ) i t u n m n c e l  a n t i  e- o f l t n n i - n i f l g  a s s e s s  —

ments  a r e  ne c -- c - I c c -I in the a r e - c c - s of com b i n e d  se-c c - - c r e n d  n - - t c - c - r r n  - c - - c c - i c - -  r
o v e - r - f l o w s  , eu t r op h i c a t i o n , s l ud ge d e p o s i t s  - p e s t i e  i d l e s  - l a nd  d r a i n - c  L’ C

and e r o s i o n .

[ne - e n t i v e s  should h e ’  u n i t  u - t ed and  r e - g n u l c c t u c c n i n ’  e - s n a i i l u s h c - c l
to e n c o u r a  ge r e - d e s i gn of p r e s e nt  p 1cc n t  p r o c  es  s c - s  - r- C e  0 c c - m r  ii r u c e e -  n - - S c - S

p r e — t r e a t m e n t  m e a s u re s , and  l and  u s c -  p r a e - t  ne - u - S  t h u d  ce~n n 1d  s u b — t e n —
t i a l l y r e - du e - c  t i m e -  c - o l um n e of e f f i c i e n t  a n d  t h e -  e - f f , c. t e e n  d i s c - h u e  r e - c - c c  c-c- : i s l e - ’ ~
(Re fe- r e -n e c  A pp e nd u x  I) .

( S n  W a t e r _ Q m n c i n t c ,’ N l d ) r n u t c -  r up g j  r c c g r u i n c - n c -~ . — - \ - - t h -  pc cp nu -
I c - l i o n  and n e e l  n n r  - r - c e t e ’ r s c - u n i c l y i n e - r c - c s e s  t h e r e  c - c - i l i  i c e -  , c -  c - c - c c -  n r n - n i n c
n e e d  t e e  e ’x p a n d l  c v c i i e - r  q - n e l n t v  n n o n i t c c r u n n : n  p r c c g r a n i m s . p c - e r ’  u c n u l u n ’ i v  u . s

l e s s  d e - s u r h ic  c v c c t c r s i n e c i s  c - c r c -  u n ’ e - d  c e s  s o c - i r e  e n’ c c )  S i u ) i e I V  , ~c l c  c - i l \  -

c o o p e r a t i v e  n i i e n i t e r u r n u c  p r c m g r : e n n l s  , nc  l : u c t n n g  c d i  c i i  S t i l e -  - c e - ‘ -  - - -

ci nd F e - d c - m e l  u e g e - n e i - s  n r r - o l v . - u i  i n - c  c v c e t e r  d( n . n I i t y  n n u c n i i e r u r i :  5 n , c - c l - c
u n d e r t a k e - n  i n  o r d e r  t e n  n - c i n i r o n z c  c i e i p l u e - c . : u e c n  ( c i  e - t ) e u r t  , I c )  t k c c l v  a n t - - L-

c m l  — p c - c ia l  e - n p e i c d l j t i e ’ c - i  e n d  i n n  r e - c l u e  c - o s t .  ( P c - k  r e n e  e -  A n n :  cc i x  P - 

------ -



2 , St r u c t u r a l

a . W ate r Q u a l i ty

Unde r the p r e s s u r e s  of f e i t u r e -  p o p u L e t u o n  c r u d  i n d u s t r i a l
expansion , aba t emen t  of p o l l u t i o n  and the  con t r o l  of i ts  e’ f f e c t s  r n u ~~t
r e c e i v e  c o n t i n u i n g  e v a l u a t i o n , F c e c i l i t i e s  w i l l  h a v e  to  be e n l a r g € - d and
c o n t r o l s  above bas ic  s e c o n d a ry  t r e at r n e ’n t  wil l  l i k e l y be r e q u i r e d  i n n
c e r t a i n  a r eas  a t  the bas in  i f  c - c a t e r q n - t l i t v  s t c c n - c l c i r d s  a r e -  t o  I c - c -  main-
ta ined .  R e g ional  t r e - c c - t m e n t  f a c i l i t i e s  s h o u l d  a l s o  b c - c o nsi d e  red .

As r io ted  c - nm A pp e n d i x  ) , the  c - : c i p n t i  c os t  of p r c - c -c- c - d i n g
bas i c  m i n i m u m  se c o n d a ry  w a t e r  po l l u t i o n  c o n t r o l  f a n . i l i t i e s s i z e d
to m e e t  the 2 0 2 0  p r o j e c t e d  c - c a s t e -  Ic -~~u d  is e s t c n m : - c - t e d  at  $321 , 000 , 000 ,
not  including the cos t s  of o p e r a t i o n  - i n c - c l  n m n - u i c n t e n a n ce - , n o r  c c - n n s t m m ~~
tion of i n t e r c e p t o r s , pump ing and c o l l e c t c - o n -  sv 5 k-  c - n c - S .

Controls tboc-e s c - ’c cm nndury tre -c tn rc - c’ nt t i c  r m c g} e - u c : c - pl c - -~
m e n t a r y  a c t i o n s , i n c l u d i n g  a d v a n c e d  c-c-~~t n ’ t c -  t r c c - t n n  e ’n t  e n d / o r  f i m c w

a u g m e n t a t i o n , cr c -’  a v a i l a b l e  andi cou ld  fe e  pr ei c - u d n d  te n  as~~:u m e -  d e s i r -

abl e b a s i n  d e v e l o pm e n t .  In ti - ce -  abs e r- cc c- c-f  o t h e r s c - n t i p l c ’me n n t c u l  r n n e . e  s —

cures , the  c ap i t c c l  c o st  of p r o v i d i n g  a d c c c n e c e d  w a s t e  t r e c - t m e c c t  f o r  t I n e

y e a r  202 0  is e s t i m a t e d  at s li gh t l y eu, e- r ~~~~ 000 , t L ( n ( , \vh~ 1e- op er c . t ’ccc r-.
and m a i n te i l a nn. : e , com p c - i te ’d on a 2 , 5  — c - c - - c -  r 11 fu  of p r o j e c t  , ‘c-’ o e u l d  be

$ 1 1 1 , 000 , 000.

A 5 t i m e :  total  u c n c p u e - t  of t I n e -  p l n n c c : c d t r c - - i t n n e - r c t  p r m d g c ’ d c - n :

on wate’ r q u a l i t y  is f e lt , p r o b l e m ci r e a s  t i c - u t  m c c c -  cr n e -  r e - c  c c - i l l  H . -  c c - c r —
r e - c ten d i n n  t h e -  l i g h t  of f u t u r e  g r ow t h  p a t t e r n s  ;ir : d  t e c h n o l - c r  on cc c a se ’
by c ase  c - c - 5 1 s .  In c e d d i t i c n n , n c - c c - c -  c-c-~~ t e n  qu a l i t y  c e l v c m n : c -  c - - s  c -c - - ill  i c c -  i n i t i -
a te d. The p r o c e s s  cc - - ill  be a c o n t i n u m n n  g c - c c - C , r e q  c - m i m i  m g  p . ’ r i o d i e n  re —

e v a l u a t i o n  of the s t cu n d a r d s ;  f u r t h e r t e e  i~ n - m -  m l  i n c - c - s I n e - n t  n m - n  s on su e- l i
m a t t e r s  as c o m b i n e d s e - c c - e m s , o v e r - I n c - c - c l  i c ’ i i r u a - g c -  c o n t r c - I s .  pr ~~ c c  5 5

c h a n ge ’ s , a r id  f u u r t h r ’ r  t r e ’ c - u t n i e n t  ci r u - c n n g c c n n c - n n t s  - a ndi  a e - c c n s t  - c - c l  a w a r e - —
ru ss of the  c l o s e -  r e l a t n e i n n s h i p b . - t c - c - e e-n  \ c - c l e - r  q n u u l i t \ - , c-c u t e r c - u s c , e n d

land use.

I) . 1’ ej c - e~ r

-\ s s u n n u n ~.& t i e -  s i n n c - e  r e t e -  c- m t  g r - c \ \ t t  u s  I t  - ~-, - -c - c - i~~~~ c L c - n  1

po w-c r m a r k e t , b a s i n  e - n : e - r L c  r e d ] n u i r c n n e ’ n i t s  r i m - c c -  t i e - c ’. p c c t n ’e l  t e e  e - , l f l h i c

f r n n r n n  2 3  b i l l i o n  k i l o w i t t — L o u r s  u r n  l n k  i c c  2 0 0  )c j l l i c c - k i luc -’ t ’ — I c i e n u r s

i n  2 0 2 0 . ( L n u r r e s p n n n n m l n n u g  c n u p m e - n t c  c i e n n u  u r i c - I s c c - e c n u l i t  i n ’ c- r e - e s -  I r e - c - n ~
n - c i h l i m u u  k i l c e c e c t i s  i n n  l d ) ~0 i - c  -12 m u I r - n  i- :u h enc - c - :itts n i _ t i ~2 t c- . Or: i t  i s
H - e s i s , i t  is e - n - e t j m ; e t , - d  t I  t ) c e n u j n c  - t e - u n i u r u c l s  c n n  0_ U :  - c - i l l  h c - n o r -c
t i n e -  ~~~~~~~~~~ a c - - u e j l i h l , ’  ( ‘c f l n n c n c n n l e -  ~~n : t n j e l y ,  r e - c c - c n n  m i n e -  S n j c p l c- m c c c  n~~~- n r e - u

i e n n t M i e l , ’ t i n e -  m c  s i n.  I f  p r e ’~~e ’ n I I r e - n - I s  e - m c n n t  n c - n e t : , c - - n c , 0. tu p e - - e ~~ r n

h - I ’



c e - i l l  l ike l y be - me t  in l a r g e  p a r t , by n u n u c  l e e r  I n c - c -- l e d  b a n ’  c l i n e d  p l u n  - t --

and p u m p e d  s tee rage  p e a k i n g  p l an t s . F o s s i l — s t e - cm c - c c - u t p :~ t w o u l d  c-It - —
c l ine  c - in t i l  thu e’ t c - u rn  of t h e  cc n tu  ry  , c-c- i-u i l e’ c c - i n c - c - n t  u ana l  h r d r  oc- i c - - u t r i c
g e - m e r c ct i o r i  vc-- o eu ld  inc r e - c e  Se’ c - m n  ode ur u t e  l y .

While thuc gen e ral icc c ,ut i on of m oss il and n u n .  i t - c - e r  s t c - ,m
u n i t s  is f a i r l y cc-- e l i  di e - f i n e d  in t h c -  b a s i n  t h r ou g h 1 0 - c -  , b e yond  t h a i

t ime’  s i t u n g  b ee  owe ’ s c c - m y  sp e ’ c u l a t i v e - . A t  t h i s  t i m e - , ho w u - c - ’ c r . i i
s e - e r i c - s  tha t the- i c - u r g e -  b a se - — load p l a n t s  of t h e -  f n u c - n i r e ’  c c - - i l l  n l c - e e s t  l i k e l y

be d e v e l o p e d  on the  ma i n  s i c - - on  of n - m aj o r  c c - c - c t e ’ r w a y n - n  , t h e -  c - s t  n m  rc ’ r e - a c h e s
of m aj or S t r e a m s , cu lon g  the c o as t , o r or -c t h e ’  sho re’ s d c l  l a r g e -  c n l c - e n d
cc - - c - c - t e r b o d i e s

A pp ’n d i x  I l i s t s  2~- c- - o n c e - n t a m - c l  h y d n - o e - l c ’ c- I n c  u n i t s  c - c h i n .  H
have ’  p o t e - n t n c c - i  f o r  f u t u re  d e ve l o p m e n t  - a s  c- c -- e l i  a n - n  I i )  p n u n n c - ) e -  n ’ ! o m c - g .

s i t e s wh i e-h  e-o u l d l  be u s e d  t i n  m e e t  i n u t n u r e  p a k  c - nc - c - -e m  ‘ i e - n l a n d s

c . W a t e -  r 5uPj 2~cY_

F u t u r e ’  de:n andl s cc - - i l l  f l e e  e ’ s s i t a t c ’  t h e -  n i c - - v e - i c - c p n - c e - r u c -  c - n c - i  u s e
of c -v a t e r  supp l y r e s o u r c e s  n - cot h i t i n e -  r t o  u t i l i z e d .  Be e - a c - u s e -  of t h e  g e - n c r —

ous y i e l d  f r - o n - c  the ’ b a s i n s s i  re ’an s c - i n c - I  a q e u u l t - r s  - no n - e r i c - i n n s  u r o b l e c n n ’m
w i t h  r e - sp e ’ct  to fu t e i m e’ c le -n i an d l  a r e -  u e n i u c  i pat e -cI . D i m ’~- c t  s i r e - c - c n n  c - c - - u t h —
d r e - c - - a l  , c-v i t h  nec --c s  s a r y  t r e a t m n e’nt , ne -c a y be c - u s c - c - I in ci r e -ce  s c-v bc r~ - c r e n c - u c d
w a t e r or  m e - s e m c - - -a i r s e c u r e - c ’s  c - i r e ’ n c n i  e - e n n -c p e - t c t u v e -  c m t  a - - c - u I  e t c - I c - - .

in s O F t i e  C e s e S  t h e  g r ow th  of m c n n  LI )  r r c u u f l u c -  i p a l i t  u t - s  m m m c i v
he c u r t i i l c - d  cc - - i - cc - r e -  t h e  p a t t e r n l  e e l  l e i c - , c I  c y c l e - n ’  s u p p l y  sv s t t ’r n s c m d c c c -  n r c -  u -n - -
and ! the- loc - a i c t y  is in e t r i b c u t e r c -  h e - n m i c - v , c t c -- r  r e - n e - h . l i - ce - s e - t c r o h ] e - n n c - s
c c e n n l n l  - h o c -v e v e r  , t ) c  s u r r l m o i u n t , - c c  by  a e i e - c ~ u u a t t -  m c - uc u e n n , c i  p l i n n i n - e -  -

One-  f , c - u  l e e r  w h i c - h  n c - c - n y  h e y .  a b e - - r u n g  i n n  I u i t u r c  c - c - a t e - c -  s - n ) c -

p l y cle ’ n i a n c i c - c  u s  t u e  u n t e - r r e l i t i o n s h ip  b e - t c v e-c ’n e n e s t s  c c l  c - c a s t e -  t r e - a t n i i e - c - : :
c - i  n c - I u s e -  t e l  c - c - n i l e ’  r . I r e d c - i st  r n e -s  - c c - e m  , -  x u e n  c i .  - - n c - c u v n ’ , - :  - c- - c t i n . -  u r i n s  c- U )

p r i e e e s s  c-t i l e - r  i r e  o r - I c r  i c d  I c - c c - c - c r  t h e -  c o s t  c d l  c - c - i s l e -  m c  c ) r n e f l i  ,

e - n i c -  e -  A ppt ’ n d  i x  I) .

dl . c- m t  g m  I n c - r u

In  [ c - c  K m i e n n v  ~~ . n m n l i u c u n c -  t e n n c s  e e l  e o n n n e e - r e  ‘ -  cv n - I u n n c n l , - c c -

n f l  t i n , -  [ _ u c f l g  I s i c - e n d  ) e e c n u m n c i  t e e  l i n e  r t l e e n - d  1 1 c c - n c - c - ) c - c n n  u r l i p m ’ m - c  ‘ n : , n i t .  I n -  . —

i n g  t h e - I r e - n d  ee l r - - n c r e t  y e - n r s  n c - c  l i e  ek ’s  i n c  bc - t i n t -  c- e n -  ) n u 2 d f  l U  r I c- ’ , ‘—

c-v i l l  i c e  - m e  - e-d e - e I t e  h i  n e c I t .  - I . ‘ n i n I n  e e n n  I c n n  n-c- C - I c- - e  r g e e
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At p r e s e n t , approx imately 3 , 500 boats  make up t he re-
c rea t ional boating f lee t  moored or ber thed on the r ive r  below H a r t f o r d .
Cons ide rab le  g r o w t h  is an t i c ipa t ed  in r e t  r e a ti ona l  boa t ing  and p r o v i s i o n s
will be needed f r o m  both p r i v a t e  and publ ic  s e c t o r s  for  h a nd l i ng  a g r e a t l y
enlarged f leet  in f u t u r e  y e a r s .

The boating p r e s s u r e s  above H a r t f o r d  wi l l  l ikel y a c c e l e r a t e
p a r t i c u l a r ly wi th  the e f f e c t i v e  impl e m e n t a t i o n  of the po l lu t i on  a b a t e m e n t
and improved f low r egu l a t i on  and flow a ug me n t a t i o n  p r o g r a m s  recommended
in th is  r epor t . It is a n t i c i pated tha t  b o a t i ng  p a s s a g e  m a y  be r e q u i r e d  at
main stem ‘1~~m s up to and incl udi ng Bellows Falls . P a s s ag e  could be ac-
compl ished Ly m a r i n e  r a i l w a y  or n a v i g a t i o n  locks  depend ing  on the  d e n s i t y
of t r a f f i c .

Aids  to na vi g a t i o n  would  be needed  to i d e n t i f y saf e channe l
sec t ions  in the  pools  a s s o c i a t e d  w i t h  the  1-lolyoke , T u r n e r s  F a l l s , V e -r n o n
and Bellow s Fa l l s  power  d a m s . ( R e f er e n c e  A ppendix  L.  1

c- . F i s h  H a t c her  i c - - s and  L a d d e r s

B y 2020 , r e - c re a t  c n n c - e l  n c - se  of t he  b a s i n s r e s o t l r e c - s  f o r  f i s h -
ing could c- n e - r e -c i s c to oc-- .-r 12 m il l i o n  t i — h e r m a n  d a y s  or a l m o s t  ~ t i m e s
the present demand . S a t i sf a c t i o n  could  be- ach ieved  by c o n t i n u e - c- I :

( 1 )  c r e a t i o n  of new r e - s c r \ - oj r  f i s h e r i e s
( 2 )  r e s t or a t i o n  of a n a d r or n o u s  u i s h - - r i e s
(3) e’nhancemn e’nt of stream fish e ’rie s
(4 )  a b a t e m e n t  of p o l l u t i o n
( 5 )  p r o v i s i o n  of a c c e s s
I b ) and  e sta bi is h m n e n t  of Inc - c -- f I  inc - c - -  s e - i c e  mb u l e - s

( R e - f e -  r e - n e - c -  A p p en d i x  C .

1. M u l t i p l e- Pu rp o s e’  R e - s e r v e c i r s ~~~~Flood C o n t r ol
and A l l i e d  Pu~ j~osc- s

T h e  ( o o m n f i n c c t ing  ( m c n l n n n c - n I e , - e -  b c-e s i d e - n t i f i e  c~ s e - c- - c - m d  m n c c n o r
a m u n i  nc - em b e r  of sn l c e l l  u i p s t r ’ - c i r n  n e c - u l i u p l e -  l m - r p c u s e  r . s e - r v c n u r s  c-c- i u e h
could  he n u t  i l i : ’ c - - c l  1 c m  a l l e ’v u , c - t c  t i c - c - ’  2 0 2 ) )  c c - - c - I c r r e - S e c u r e - c -  n c - c e - - I s . ‘I’ m , - n - m e n d  l e n r
r e n -u - r c - - o i r s  c - i r e -  s l i c e -n  c d m n  i c - l e t .  K — 2  a nn !  u r i c  1 c c - f.’ :

S i t e -  I - e c u  ,e - n c - n rc -

I n d i c - i n  ~-~i r e - c - e r-c e i f l d ! n c - e n  ~c t  r e - i n - c , Ne - c c -  i- 1cm m n ; e s h e r c -
U ppe r .1 .  - f t  t’ r s c c  ni I r u e .  - I i t  c - c -  - r - N , ‘c -v I i c - i n c - c  p s In -
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Si te  L o c a t i o n

Hammond Hollow ~A s h u e l o t  R i v e r , Nc- - c-v H a m p s h i r e-

Fa l l s  R i ve r  Fa l l s  R i v e - r  , M a s s a c h u s e i i  s
F o r t  M o r r is o n  D e e r - f i e l d  R i v e r , M a s  s a c h e i s e t t
Na t ty  Pont! Brook  W a r e  R i ve r , M a s s a c h u s e t t s

Prince River War e- River , Massachusetts

Lower  B i s be e  W e s t f ie l d  R i v e r , \ l a ss a ch u s e - I t  s

Sa nd y B r o o k  F a rm i n g t on  R i c - e r , M c c s s c i c h u s e t t s

Seven  po t en t i a l  P u b l i c  Lacy ~ b e d  s m - c - c e l l  u p s t r e a m  w a t e r s h e d

p r o j e c ts  conta in ing  38 s t r u c t u r e s  h a v e -  b e - e n  i d e n t i f i e d  to  n-c -c e-ct  r e q u i r e  -

ments fo r  flood c on t r o l  and a l l ied  p e u r p o s e s  on w a t e r s h e d s  c o m p r i s i n g
1 1 ) 7  , 000 a c r e s  of the  ba s in . The 7 p r o j e c t s  w i - c u e -h  a re  d e s c r i b e d in
A ppendix  F and shown on P la t e  K -  l & cvould be ’ l e c e c - u t e m f  a s  I o l l m m c v s

O t t a u q u e c he e -  R i v e r . V e r m o n t
W i l l i a m s  R i v e r , V e r m o n t
Sax tons  R i v e r  - \ e r -m o n t
W e - s t  R i v e r . V e r m o n t
South R i v e ’ r  , M ci s s c - c c h e n s c -- t t  s

S e- a n t i c  R i v e r  , N ia s  s a c h c - i s t - t t s  , ( o ne-u - I c c -  m e t

Cog i n c h a u g  R i v e r , Conne c t u e - u t

r h e r e  are’ a nun be’ r c - n i  s m a l l  n u p s t  m e - a n - c  c - c e  I c r  i n n  p o u n d n e e - n n

s i t e s  w h i c h  do not c m n f o r m  to ti - c e r e - q u i c - c  u t e s  of P u b l u n .  i c - i c y ~- d d e  S u x t c -  —

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

s t o r a g e-  n e e d s , a l t h o c - i g h a l l o c a t ion of sp e c- u i  i c  s t e n r c e g c -  p u r p m m s e - s  c c - s  n o t

madl e . T h e - se a r e ’  a l s o  d l e s n  r u b e d  in A pp e n d i x F c - e n d l  c-chow-n on P l a t e -  1~1~ 1

g .  Loca l  P r o t c u t : e c m n  P r c c e ’ e I s

A pp e n d i x  N t  s t a t e - s  l i n e t  No  n e e d  u s  t i - m e - s t - e n  I c - e r  ma  o r

s t m n u e  f u r - n i l  f lood!  c o n t r o l  mc ’ c s u l r c s  h e - v e n t e d c - c - h i t  I n c  c-c- b c - e n  t . ~ c m i n c e - n - l e d

in  the’  1 )80 p l c - e n  -
- I l e n c - v e - c e r , a s  p e m ~ m c - u i e t u e u n  i n n .  r e - , i S e s  a n c i  c u r i e - i n  c - f i l e - m s

b e ’ n em ec  f i n e - r e ’ c o n e - c - nt m d c c i  - ccu r u r l i c - u n i t i c -- s  c-c - h u n . i n  - r e — c  n - c c - I c - -  e - \ u 5  d O  I l : e

f lood  p l a i n  n r u a y  g r c m c v  t o  c - i [ e - c -  c i  c-c- l i e - r e -  I c c m  a i  u r c c t  c c -  I l e c i c -  i s  c c  c d n n m c n n : i e , i l ! V

t c - u s t n f n e ’ d .  Out  of  t i n e -  m c e n v  i c - i c e 1  p r e d t e - c t i e r ) S i t e - s  u r i c -  c - s t  i g , c i e - e I  s e - \ .  0 ( , d

w e - r e  m i c r s i d er e u !  a s  p e t e - r i t u a l s  f o r  t O P )  c l t ’ v e - l e c p r n e ’ n t  - c-v 1 c - I c  c m l ! ,  r

s e v e n  r u d y  r o c k . ’  u t  u r n  I n u t c i r e  s t : u c f  n e - S  -

2 02 0  1 e -c- I .  PH D  I i - ~~ l I O N  m l  U N  IA LS

G r e - c c - l i - c - n , N c - cc - -  i l a n i n p ’ - i c u c - c -  (c- itie - it’ e l u n d ’ R i c e  m m

J e - i , , c n n e c n , N e c - c -  l ! u n e i ; n s l n : r e  d ’\ 1 , e S u  e n m n u . e  H - c -  -
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2020 LOCAL P R O T E C T I O N  P O T EN T I A L S

East St. Johnsbury, Vermont (Moose River )

Ludlow , V e r m o n t  (B l a ck  River)
Bellow s Fal ls , \‘ e r m o n t  ( C o n n e c t i c u t  R i v e r )
B r a t t l e b o r o , V e r m o n t  ( C o n n e c t i c u t  R i c e - r i
Windsor , Vermont (Connecticut R i c e-r i

a

172

-—-

~

- ~ - - - -~~~~~~~~~~~~~~~~~~ - - - - -- - - --- - - - - —~~~~~~~~~~~~~-- --
- --



~~~

--- -- - - -—- -

~~~~

-- - - --— --

~~ 

VII BENEFITS AND COSTS

A. GENERA L EVALUATION - E A R L Y  ACTION P L A N

The fo l lowing  p a r a g r a phs a re  an evaluat ion of the capabi l i tc --  of
the Ea r ly  Action Plan to mee t  the 1980 wate r and re la ted  land re-
source  needs of the Connect icut  Rive r Basin .

1. Water  Quality

As note d p rev ious ly ,  many  a reas  of the b a s in  have  wa t e r  qual-
ity p r o b l e m s , and the basic goal of the Coord ina t ing  C o m m i t t e e  is
to mee t  the wate r quali ty s tandards  e s t ab l i shed  by the basin States .
Accord ing ly ,  the study conclude s that  all po l lu t ion  s ou r c e -s adopt
a t least  secondary wate r pollution control  t r e a t m e n t  f a c i l i t ie s  c - ’ i th
85 pe rcen t  r emova l  of b iochemica l  oxygen demand  as u r n  i n i t i c - l  s t e p
in achieving des i red  wate r quality leve ls .  The c o s t  of c o n s t r u c t i n c - e . i
such fac i l i t i es  is es t imated at $240 mil l ion for the e n t i r e  b a s i n - c  l e e r
the y e a r  1980 (assuming 20 ye a r  p r o je c t  l i f e ) .  This  doe s n-cot i n n -
d ude the cost  of operation and main tenance  nor  those  e x p e n d i t u r e s
n e c e s s a r y  for  the cons t ruc t ion  of i n t e r c e p t o r s , pump ing s t u t i o r u s
and collection sys t ems .  A b reakdown  of the 1980 and 202 0 f i c c u r e s
by State is shown in Table 16 on page K-72 .

A s s u m i ng  that  secondary was te  t r e a t m e n t  f ac i l i t i e s  c - c - re ’ a d o p t e d
th roughou t  the basin , there  are  still  a n u m b e r  of a r e a s  which  c - c - i l l
not meet State classif icat ions.  W c e t e r  qua l ity  c l a s s i f i c a t i o n  in t h e s e
cri t ical  a r eas  c-c-ill have to be a t t a ined  by hi gh e r  degree’ s of t r ea t -
men t , by low flow augmen ta t i on, a c o m b i n a t i o n  of these  tc-c o t r u e - t i n  ends ,
or by other means.  A list  of c r i t i ca l  s t r e a m  r e a c h e s , c ’h ich  c - c - i l l
have vary ing degrees  of water  q c - u c l i t v  p r o b l em s  even -c  a f le - r se ’c u n d i r v
t r e a t m e n t, is shown in Section V of t h i s  appendix. Ti-ce- f o l l o w i n g  is
a br ie f  d iscuss ion of a l t e r nat i c - - e  m e t h o d s  b~ c-vhich  c— c -te r q u a l i t y
s t a n d a r d s  can be m e t  in the se -  c r it i c c i l r e c - z i c m r n s :

cc , Main Ste rn, C o n n e c t i c c - c -t  R i v e r

(1) Upper Ammonoosuc to !~~ c s s c - i r n p s  ic  R i c e - r s  — In U i s
r each  p o l l u t i o n  c- m c i  m n c t e  s f r o m  the-  c- f f l n i e n t  of t i - m e ’  p~up e r en d  pu l p p r i m -

e -c- s s i ng  p l a n t s  of G r o c-- e ’ton P ap e r  C c c n i i p c - e n v  a t  G r n m c - - e - t o n  , N e  c-c 11c c - n i p —
s h i r e - . Se c--e ral m e a n s  of a11e - c - - i - c t j n c~ t h i s  s i t u a t i o n  c - c - c -r e  - e m a l - . c - c l .
The roos t  econon — n ic a l  s o l u tio n  c - c - n e c - i d !  f c c  p r o v i s i c c r c -  c c l  a inc -c 1 1 - - c - ’  , i u c - c - —
n - n e ’ n t , u t u u m r c -  r e - s e ’  r c e c l r  - i t  Indi u m S t r c - c t t i  it  e c m c ~~t of c - p i e n’ em x u m a t e - l v  1 1
m i l l i u r n  d o l l a r s , b u t  b ee - i u ~~€- e f  t ) i e -  p o s s ib l e  e ’ r n c - i r e c n n c - - e m t . c - l  e - t f ~~e- t s
of I n i d l i a n e  S I m , - c e m m n  a n d e l c - u e -  I n c  i m u s i ’ n t e n c - c c e  cc l the .~~t , u t e -  c - f  N e - c - c -  l l a c - n n p s i n  i r e - ,

the ’ p 1 c m  i nc lud e- s ad c- , e n i e - c ’ i l  c - caste  tn ’ , - c t m n n e - m c t  c - s  e s o i c n t u m d r c  t -  t i - - G r e - c - - c ’ —
t e m rc - p r e c b l c - i - . O t h e r  , c l t e - r n n , i t i c - - e ’ s e c l e a t u u n r s f i r  s e u l c - n c . g  t ! i s  p d l i  . I u c c n ,
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problem were investi gate d and are include d in Section VIII of this
appendix.

In refere nce to existing pollution at Moore Reservoir , low flow
augmenta t ion  would have no si gni fican t value. The problem in this
r e s e - r c - - n n r  is caused  by s t r a t i f i ca t ion  which occurs  because  wate r
i c - e y i n g  a m a x i m u m  densi ty  of 4 C (39 . 2 F) acts  as a b a r r i e r  to
o v e r t u r n i n g  and m i x i n g .  With the aba temen t of pollution at Grove -
ton , it may take many years to r e t u r n  Moo r e Rese rvoi r to its ori g-
inal  envi ronment  if ma jo r  steps are not taken to improve its condi-
tion. Possible solutions to this situation exist in such structural
m e , u s d .r e -s  as pumps with draft tubes , mechanical aerators or aera-
t ion t ? c r o u g in tubes lyin g at the bottom of the c-cater  body .

( 2 )  Wes t f i e ld  R ive r  to In te r s ta te  Hi ghway 91 in Con-
f l e e - t i e -u t  - a second  por t ion -c  of the main  ste m of the C o n n e c t i c u t
Rive r ‘-chich would have an oxygen def ic i t  b y the yea r  2020 even
a f t e r  secondary  c-vaste t r e a t m e n t , is the reach  be tween  the West-
f ie ld  R ive r  and In t e r s t a t e  91 in C onnect icut .  I m p r o v em e n t  to this
reach , which  cviii have  only a minor  qual ity  p rob lem , can be accom-
p l i shed  by re leases  f rom the main stem powe r darns  on 0. 20 csm
as provided in the Posi t ion Paper  of the Subcommi t t ee  on St ream
Regula t ion. (Re f e r e n c e  Appendix Q - R ep o r t  of the S u b c o m m i t t e e
on Stream Regulation )

b. Ashuelot  River ,  New Hampsh i r e

The Ashuelo t  River  has severe  wate r qcua l i ty  p r o b l e m s
f r o m  Kee ne down to the r u n u t h  of the r i v e r .  P r o b l e m s  are caused
by d ischarges  from the city of Keer -ee and i n d u s t r i e s  in the town of
W i n c h e s t e r  and agg rava t ed by c- - x t r em e l y low s u m m e r  f l o w s .  There
ar e -  a lso waste con t r ibu t ions  f r om  over land  runof f  and n i n j d e r -i t i fj c d
s m a l l  s o u r c e s . C o n s t r u c t i o n  of the H on e - v  Hill  r’nc i l t i p l e — p u r p o s e
r e s e r c -- c m i r  p roposa l  wh i c h  i n c l u d e s  storun ,t e for irrupro c--ing flows on
the -- \ s i c - c u e lot  c-vi ll c l i m e - m i n u t e  m c n s t  of t i c  r e s i d u a l  c- -a te  r q e a a l i t -  p r ob —
lem s .  It n c - c - v  O ( - n e c e s s a ry  to p r u c c i  do advanced c-caste t m o - u t —
r u e - n t  bey ond ti -ce year  l~~S (c - .

c. B l a c k  R i c e r ,  V e r m o n t

F l u e  R i c e  c- k H i v e -  r is p r o j e c t e d  t c - -  h av e  c - e a t e r q u c  I n t \ - p r c - -  I n  —

l cm s  f ru r c u  Ludlow to Sp r i n g f i e l d l , Vi ’ r m n o n t  - c - m d t h e n  f r o m  ~
-
~p r i n c c -  —

f i e l d , V.-  r rn c an t t i m  the n m i o u t h  of t i n e  r i c - - c r . Th e I~ c c - c -  e r c n f  t I e  t c- - i

r e - a c h e ’ s  can be i m p r o v e d  by flow c - i n c  I c - c e ’ n n t - e t i c e n c  f ro r -n  l i c e ’  e x i s t i n g
Corps of E m c g i n i e e m~~ rese- rc -- - i r  m t  N n - r t h  t-c p r i n i g t n e - l d  w h i l e -  h a -  p r o b —
lern  in I ! - - U pp er  Ra- ach cou ld  b e -  so l v e d  by e i t h e r  a dc - - - u n c e d  c-c- c - c s t e -
t m c - - c t c c - u e m t , c - n m  n p c - m t r r c-ry c l i e n ’- c i -  u~ - n r u n c t n l n c - n r c  r e - S c -  r ’- c e u r - s .
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d. Mi l le r s  Rive r, M a s s a c h u s e t t s

On-c ti-c e M i l l e r s  R ive r  t h e -  m u i n  s o u r c e  of p o l L u t i o n -  o ccu r s
on the Otte r River by contribution -m s made by t~~e c i ty  of G a r d n e r
ar-cd i n d u s t r ia l  p lants  inn t h e  vi l lage of B a ld win sv i ll e . C o n s t r u c t i o n
of the flow- augmentation reservoir it  Gardner could proc--ide fl ovc-

a u g m e n t a t i om n  for  both the Otte r R i ve r  and the  main  s tem of the
Mil lers  River  and , at t i n e -  s a n -m e  t i c - c - c c - , e r h a r n c e  f i s h i r, c  on both
s t r eams .

A n o t h e r  m i n o r  t rouble  spot exists on tlce Millers Rive r from

Otter River to \ V i n c h e n — d o n n , M~c s sa c h n u s c t t s .  ~ t o r c - f ~e in the  a m o u n t
of 1 , 000 acre— feet c-vould proc--ide the  n e c e s s a ry  floce to a bat e  p o l l n c - —
tion w i t h i n  th is  r each . The me - cos t  f e a s i b l e  a p p r o a c h  wou ld  be for
the C o m n- c o n c - c e a lt h  of M a s s n c c l n c u s c t t c - -  to  a c qu i r e  Lake \~ c - n n o r e c m d m n a c
and r e c o n s t r u c t  t f n e  condem ned dam ur ic  foot  } i g } n o r  t~ - c - t s  pre-
sent ele c a t i o n . Rec r ea t ion a l  o p p o r t u n i t i es c o u l d  he inc  o r p o r c - t e d

in this  p ro j ec t .  A t c -vo—foot  f l c u c t u a t n n c - . ,  one a bu c --e and  once  he Ic  cc - c
the r e c r e a t i o n a l  pool , c-c- o uld  a l l ow -  su f f i c i e n t  s t o ra ~~ec- t o m e e t  t f . e
acceptable s t a n d a r d s  of th i s  r e - c u c h .

e. Deer f ie ld  Rive r, M a s s a c h u s e t t s

In the Deer f i e ld  R ive r  c - c - t e ’r s h ed  t i n e - r e  a re -  t f . r e c  t r c m c - n i c l e d

r eaches .  Or-c e is on the Nor th  Rive r 1 c c - c c - n c  Co l r a in  to t i n e -  m o u t h  and
ano the r  on the Green  River  f r om  Grc- e-n c - f i e l d , M a s sa c h u s e t t s  to i t s
con f luence- . Three  proposed  c - c a t c - r s f n e d  p r o j e ct  r e t c c -r d i n i~ st r u c t n m c ~~, —

in combina t ion  wi th  advanced  t r e a t n en t  or d i ve r s i o n  of thc - -  G r e - c r c
R i v e r  e f f l u en t  to th e  m u c u i m .  s t c - -rn  of ti -ce C o n nec t i c u t  R i v e r ,  cc- on ld  a l-
leviate  the  c-vate r qua l i ty  p r o b l e ’  m c - .

The th i rd  s t r e t c h  c m l  p o l l u t i o n - c  is on t ine  c - c - n c - i n  s t e - t n  - d f  t i n e  ) , - e  r —
f i e ld  R i v e r  f r o m  C h a ri e m n - e n c t ten I f . n - c - n c - e n u t l n . E i t f - c - r  n - i c - - c c - n c -  c m i  c- - c - s t e  —

t r e e t c - c - c e ’ n c t  or c - i p s t r e c c m n  c-c- e t c  r s i c - e - d  p c i  j e ’c i  i : - p o n n c - n 1c - c -  c - s ib cn y e-

C i n c - i r l e r n o n u t  c-- o n u l d  e s c - u i n n i l , u t c  t I n e  i s m l . c ’ -  c - c - c - sIc .

f. Chicopt -e  Rive’ r, \ l n e s s - c c l n u - n e - t  ~. s

1 n c m m Se’q u c ’ r : c e c f  i m n c - c l c c ; n u c c t -  se’ c-c- c. c -  t r n - n b c - n i t r m c - e , c s e m m - - s

c e m n p o e i n n d e - l  c c - i l l .  i n s - d I c e  b c - n t  b - c - s i c - c  f l e cc - c - s t e n  d i,s n ~ u 1 d d t c  c-c - , i s t e ’ d i s c - h e r e - c’ ,

a s e r i o u s  c-c u m n - r  c 1 c i a l j t y  p m c i c l c - m i n  c - \ i s t c - -  c e r n  I L l s  n u v e r c s  c - c - - i l  ~t s  c c c - .  t c - c - c--

of i t s  re-c e h e r  t r i b c u t , c  i - u - - -, , t i n e -  (_ ) i a b c n , m - e -  c r u d !  \\ c- rc ’ R i c e r’ s .

On t i c ’ Q u i , e i  e e ; L g  f r  c - n  ~-p  - - c c  - r I - - L i i  r m c - -  r t e- c - c - i t  - - r n e  I i i  ~e i l l

be e — n h a n e - - - c l  t e  c c - - n e c t u e e c h n t c - i c l e  st  - - I ~ d e - d l i - - c c - j t~ t ? n e  u n  i - i c -  ‘ n  c n t , c t n c - m

of b c - c  f l d\ ’  , c - c i e - r r - c c- t . c - l i n c n n  S i n c e - c e - c  i c  t h e ’  p r c c 1 n n ~~ c - c - - t  b ’ l c p ’ - r  c ) - -  i c e d

c u t e ’ r s l c c - i p r ~ d c j c e t. -



On the Ware River tc-vo possibilities c-c-crc pr e sen ted. One c-c-as
seasonal  st orage ir the ex i s t ing  Corps  of E n c - g i n n i e r s  f lood c o n t r ol
dam at Barre Falls and the other cvas advanced waste tre’ c - tm c - n o nt
w i th  the la t ter  being p r e f e r r e d  by the Co m n - c o n c- c - c - a l t h  of M c - e s s n c c h u —
se t t s  at th i s  t ime.

As a resul t  of addit ional  f low r e l e a s e s  f r u m c n  t i n e -  P u b l i c  Lac -c ~cb 6

modification on the  Quaboag R ic - - e r , the  Ch icopee  R i v e r  c-c-ill hiec -  i m -
proc--ed somewhat but c-c--ill still need tre~c-tmn ent beyond secondarc- .

g. Wes t f i e ld  Rive r, M a s s a c h u s e t t s

Po l lu t ion  o c c u r s  in two a r e a s  in the W e s t f i e l d  R ive r cc e t e r_

shed. One s t r e t c h  is located i c - n  t ine  inc -c -- er reach  of ti -ce l i t t l e  R i c e r ,
a t r ibu ta ry  of the W e s t f i e l d  R i ve r . H e r e  d i s cha rge  -c as te s f r om  the -
Stevens Paper Company  c o n t r i b u t e s to the d e g r a d a t i o n  of the r i c e r .
Along the Westfield River above Westfield , Massachusetts , a n - - m i n o r

pol lu t ion problem orig ina t ing  f r o m  the  S t r a t h m o r e  P a p e r  C o m p a n y
also ex i s t s  am-cd the p r o j e c t e d  c-c- a s t e -  l o ad i ng s  i n d i ca t e  t h i s  s o u r ce  will
become  of major  i m p o r t a n c e  cvith i n a fe c-c- y e a r s .  V u r i o c u s cc- e tc  r-
shed p ro jec t  s tr u c t u r e s  and Corps  of En g i n e e r s  i m p o u n d m e n t s  fo r
b c - c -  flow a u g m e n t a t i o n  for  a s si m i l a t i n g  the n  d i s c h a r g e  c - c a s t e -  -

~
- c rc

invest igated.  O th e r  than  m i n c n r  b c - c  f low r e l e a s e s  f r o m  then Kn i g ht -

ville R e s e r v o i r  mod i fi ca t ion  ad v a n c e d  c as te  t r e n . u t r n e m c t  f u c i l i t i e s

appear to be the  mos t  e conomica l  Se c1 t i c - c u  to pollution abate - n n c- m n t

in th i s  w a t e r s h e d.

h . Connec t iccu t

Ire the State- of C o n r u c - c t i c u i t  i - - . c - c  c-c- e t c  rshed arenc s c r c -’ i n need

of low flocv augmentation for  i m c n p r o c - ’ l n g  c c - c i t e -  m qu a l i ty . These r e - a c h e - s
are locate d on ti - me  Hockanurn  and the F a r m i n e - t e n c c  R i ve’rs c-’ u t b  a r e a c h
on the P e q u a b u c k  Ri c - -e r  c-vhich is u t r i b u t a r y  of tine I c e tt e- r. .-\ cc - ording

to t i n e  Statc of C o n n e c t i c u t  p o l l -  c - t i  c - n t  c m n c - n t  r u b ,  n c t c m r s  d i schc i  ro i n n e -  c- - s t c  s

into r eaches  of s t r e e c - c -  - m r  r i c e -  r tFc at doe ’s n - n t  ‘ c - c e - c t a cc e ’ n ) t - n  d i e  — t n  t c

s t anda rds  c-c-- ill he n c- oe rce c i  to imn p le n i e ’n n t  c c - h a t e - y e ’  r t r u - u t  m i c e  c - c t  r e -  - - i r e - -
t i m  c o n f o r m  to \ e c c - t e - r  q u a l i ty  st c - n - c d a m n i s.

In t h i s  stu dy v a r io u s  l a r g e - c c m c d l  s ma l l  r e s e r v o i r  s n t c s  c-’~- i n —

ve s t i c z at e d  fo r  low f le c c - ’. c e c u g n e n . t c - t u c - n i n  f o r  c - c a t e r  q n u c l i t  . Due - t u e  e i t h - r

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

p r o je c t s  c - c - c r c  m e c c d c - r c n c d e m n e b - c i  f o r  e a r l ,  i c - - c - I m l c r c - n c m n b c t n c c - . .  ‘l’he- n ; ; m m m c c i n

as d i e  t c n t e d  b y t i m e  S i d e  e f  C o n m n e ’c t i  c u t  , i p p e ’ c r - ~ n~ l i e ’  t 1) 
c - c f  c c n m n e : u i i i t i o m n . -



~~. Poc-ver

The c o m p r e h e n s i v e  s tud y c o n c l u d e d  tha t  t he  reg ion ’s f u t u r e
pow-er  r e q u i r e m e n t s  would be m e t  m o r e  e c o n o m i c a l ly  t h r o u g h cc
combina t ion  of l a rge  t h e r m a l  or nuc lea r  base load c — l e c t r i c  p l an t s
toge the r  w ith r e v e r s i b l e  pumped s t o r a ge  p r o j e c t s  as p e a k i ng  in-
s ta l la t ions .  For the 1980 t i m e  f r a m e  the l a r g e s t  b lock  of p o w e r
supp ly w i l l  come p r inc i pall y f rom the e c Y a n k e e c n u c l e a r  p l an t s
located at Vernon , V e r m o n t  and at Haddam Ne -’ck , C o n n e c t i c n n t .
Both of t hese  i n s t a l l a t i o n s  have t i n e -  c ap a b i l i t y  of -xp u n d i n g  t h e i r

poc-ve r output . While the l a t t e r  can be do c -ubled  to 1 , ~ 00 m e - g a —
wat t s , the f o r m e r  can t r i p le its g e n e r a t i n g  capac i ty  t o  1 , 8110
megawa t t s .

C o n t i n u i n g  in the same t i m e  f r a m e  an i n c r e a s e  i n n  c o n ’ c c - m c - t i o n a l
hy d roe l ec t r i c  output  by ins ta l la t ion  of a p0cc-e r p lant  u t  E n f ie l d
Rap ids t o g e t h e r  with the phas ing  in -c of t w o  c c - c c - v  p e a k i ng  p l a n t s , - t
Northfield Mountain and at Bear Swamp, is contemp lated. An ap-
p l icat ion fo r  a l icense  is on f i l e  w i t h  the Fede ra l  P ow er  Commis -
sion for  a 90—megawa t t  Enf ie ld  Rap ids c o n v e n t i o n a l  hy d r o e l e c t r i c
plant on the Connec t i cu t  R i v e r ;  c- ch i le  a l i c e n s e ’ has  n u b r o n c - d y  been
g r a n te d  by the FPC for  c o n s t r u c t i o n  of the 6 0 0 -n n e g a c - c - a t t  B e e r
Swamp p u m p e d  s to rage  p ro jec t  on the D e e r f i e l d  R i v e r  in M c c - s s n c - -
chuse t t s .  The 1 , 000— megacc -at t  Nor th fic ’ld p lan t  is p r e se -n t l ~ der
cons t ruc t i on  and will be comp l e t e d  in t h e  n e a r  f u t u r e - .

Beyond 1980 the powe r i n d u s t n -y  c - c - i l l  be f e c - e ’ d c-v i t h i  a d i f f i e: c-~lt
task.  E l e c t r i c a l  powe r needs  in Ne c-c Eng land fo r  the  c - - c u r  ~ 0~~0 —

a re-  p ro j e-c t e d  to be m o r e  than 11 t i n - m e - s  t h e i r  1 d b ?  c a p a b i l i ty .  U n —
less nec -c t e chno log ical  advances  o c c u r  to a s s u m e  c o n t m c - - i  c - cf  c ccvi -
r o n m e n t ai  r am i f i c a t i o n s , the a d v a n ce -  of nec -c -  an - cd  l u m ~ c r I c - m s  s i l —
f u e l e d  and n u c l e a r  u n i t s  c- c- - ill r e q u i r e  s i t i n g  i ru  t h e  e s t i c e r i - - s  o r
along the ’ coast  to take  a d v a n t a g e -  of ti -ce l . c - r g e  r v o l um e s  of e v c e i l a —
ble c o o l l u c e -  cn ; a tc - ’  rs  c u r - m d  to avoid c c - - c - p e n s i v e ’  c o o l i n g  toc -c -e rs .

I n c-icc - c- of t h e s e  p c - c c - c - e r  d e n i a nn d s , t a m  e c c n c - ’ e - n t i e c m c - u I  h c - - d m e c e - l c - e —
t r i c  p r o j e c t s  c- c -hich c c - i - r e  c c c c m n o m i c u l l c -  m u u r u , ~u m n c - l  c t  t i - c s  t i c - c c - c -  c-c c ro
r e t a i n e d  a~ po t e n t i a l s  to n c - - m e - c t  t h e s e  l e e n c - g — t e r m n  n t n c - r e  p e m \ c - r  n e - e ’d s .
Po te n t i a l  s i t e s  for  pumped  s t o r c e g e -  d !e’vel c p n r e - m n t ~ - in  t h e -  Cc - i n c - c - c c - c  t i c - n t
Rice’r Basin a r e -  in a heu n n d la n-n e - e - . -\ r e - c - - i e c-c- n i t  t i n e ’ m n c o s t  e c c m m n c - c c - r c j (  ~iR-

n t t c ’ . c m t u c e ’  m c m c s  show cc p o t e n t i c l  of c c - , 4 0 0  n n e - g c c c - c a t t c -~ - i va il~ib b -  f r m c m m n
t c n  s n t - :-~ i i i  the h c e s i r u .

_ _ _ _ _ _ _ _ _  J
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3. Outdoor Recrea t ion

Resul ts  of the com p r e h e n s i v e  study indicate that fu tu re  recre-
ation participation will r equ i re  large  amounts  of recrea t ional  band
and water .  Even afte r exist ing wate r bodies (no t  including wate r
supply r e s e r v o i r s )  are f u r t h e r  developed , some 71 , 000 a c r e s  of
additional water  sur face  as c-c-eli as 179 , 000 addi t ional  acre s of land
will be r eq u i r e d  to accommodate  th i s  p ro jec ted  r e c r e a t i o n  participa-
tion unde r the p r e s e n t  standards of use.  These tota ls  are  spread
among  the fou r  State s as f o l ] o c c - s :

Addi t ional  R e c r e a t i o n  Lands and Wate r in A c r e s

Land W a t e r

N e c .  H a m p s h i r e  42 , , 000 12 , 500
V e r m o n t  37 , 000 12 , 570
Massachuse t t s  55 , 950 24 , 6 10
Connec t i cu t  - 14 , 150 22 , 140

Total 179 ,000 71,820

The ,iboc -rc- c-cate r sur face  e s t ima tes do not  take irc t c cn a c c c c n r t  the
poss ib i l i ty  of us ing  ex i s t i r c , .~ c-cate r supply r e s e r\  c- i r s , which c-c ould
reduce  M a s s a c h u s e t t s  esti rn c - i t -n- s to 11 , 4 5 0  and C o n n e c t i cu t  e s t i m a t e s
t n  20 , 840 ac res ,

A c o m p a r i s o n  of p r o j e c te d  1980 water  s u r f ac e  e s t i n - m - - at e g  with
potent ia l  suppl y in the  Ea r l y Action Plan is shoccie or -  Table  35 on a
c~t - c - t e -  —b y — S t a t e  bas is .

Table .35 ind ica te s tha t  the r e s e r v o i r  po r t i on  of th e’ bas in  p lan
fa i l s  far  s h o r t  of m e e t i r u c - c -  the p r o j e c t e d  e s t i c - r  c i t e s  fo r  nec -c -  w a t e r
b cbje ~~~ IT o c - c - c - c - - e r , d c - g e  of c x i  s t u n g  c-c- ci t m r  supp ly r e - se  r c -  d i r  s w ould
rc’ cn i n n c -u -  the u n n u c - I mnced  j r -u Ma s r-c e ch u s et t s  to 5 , 0 3 5  c - e n d  t i n e -  - c - n  - c - n e t
n e -e d  in C o n n e c t i c  ct to l4 , 2~~5 a c r e s .

f i m c  - H a r t  f i r h  t c ~ Ho l yok e -  r e -er e c t  c - e d n a  1 b c - u t  i n 0  pr d l e -  t t og e t h e r
w i t h  the i m p r . d c - e  m l  n c - -c r  a c c e s s  of t h e  N u t i o n a l  R cc m c i  b c - o n  : t r~e . c-
G a t e - - m y  U n i t  w c c u u l d  acid , m n c - m t i u e ’ r e- s t u c - c- t m - c l  5 , ~ ( 0  a c re s  c - m d  n- c - dc-ice
the u n r rc - need i i i  t h e  —

~t - e tc  of Ce ,n r n c  t c - m  - t to  app  r d c--a n e n a t e - I c  ~ , 755
cu e : r e ’s ,

}-~— 17

.“ -

~

-

~

-

~ 

_ -~~~--~~~~~~ --4



~~~~~~~~~~~~~~~~~~~~~~~~~~~ “ ~~~~~~~~~~~~~~~~~~~~

TAB LE 35

WATER SURFACE ARE A IN ACRES

N. H. Vt. Ma s c - n . Cc - in c-- n .

Plannin g Aid E s t i —  12 , 500 12 , 570 24 , 610 22 , 140
mate s or Wate r
Surface  Needs

P r o p o s e d C o rp s  2 , 920 3 , 720  030  l , c-~e
Impoundmen t s

Prop osed Water— 4, 180 1,630 1 , 075 --
shed Projec t
Impoundm ents

Other Proposed  2 , 040 4 , 2 7 0  4 , 410 4 , 62( 1
U p s t r e a m  I m —
poundrrnents  _____________________________________________

Total 1080  u , 140 a , c 2 () I~~ 4 1 5  585
I m p o u n d m e n t s

R e m n a i n i m n g  3 , 360 2 , 050  1 8 , 1 1 5  
~5 , s;;

~~ate r S u r fac e -
Ne e ds

—

~

---- -
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Compared to wate r sur face  es t imates , the 1980 e s t ima te  for
an additional 179 , 000 acres  of land can be more comp letely fulfi l led.
Th e plan contains the following recommended acquis i t ions  fo r  land:

National Forests  acquisition 69 , 000 a c r e s

National Recreat ion Area

— Federal 17 , 000
— State 4Z , 000

Corps of E n g i n e e r s  impound-
ments  17 , 000

U pstream Wate r shed  Impound- 
~~~~~~, 000

mertts  and other ups t ream site s

Total 170 , 000 ac res

This tota l of 170 , 000 acres  which will be made available to the
public by imp lementation of the basin plan doe s not include land area
which will be included in the recommendat ion fo r  s t rearnbank access
for resident and anadromous f i s h e r i e s;  or land wi thin the wild and
scenic s t ream p r o g ra m ; or land made available at State and local
levels through such p r o g r a m s  as flood plain zoning.

4 .  Env i ronmen ta l  P r e s e r v a t i o n

Imp lementa t ion  of broad r e c o m m e n d a t i o n s  made  c o n c e r n i n g
the Bas in ’ s si gn i f i can t  a rcheo log ica l , h i s t o r  i a l  and  n a t u r a l  r e s o u r c e s
will hel p to p r e s e r v e  these  f e a t u r e s  fo r  f u t u r e  g e n e r a t i o n s  . It w i l l
also e n c o u r a g e  an a w a r e n e s s  of a e s t h e t i c  and  e n v i r o n me n t a l  c o n s i d e r -
a t ions  in all f u t u r e  w a t e r  r e s o u r c e  p l a n n i n g .

A c q u i s i t i o n  of u 9 ,  300 a c r e s  of land w i t h i n  p r o c l a m a t i o n
bounda r i e s  will p r e s e r v e  the n a t u r a l  i n t e g r i t y  of In G r  ~ n and  W h i t e
Mounta in  Nat ional  F o r e s t s .

R e c o m m e n d a t i o n s  f o r  s t a t e w i de  s cen i  r i v e r  p r o g r a ms  w i l l
p r o t e c t  and enhance  the c h a r a c t e r  of b a s i n  s t r e i n ~~~, ar i d  g u a r d  a g a i n s t
u n w i s e  exp l o i t a t i o n .  The B a s i n  Plan i d e n t i f i e s  ~ 8 t r i b u t a r i e s , or  p o r _
t ions  t he reo f , w h i c h  should have  h i g h p r i o r i t y  f o r  s t re am  p r e s e r v a t i o n
or m a n a g e m e n t .

K- 180



Provis ions  for  s t r eam a u g m e n t a t i o n , f i s h  p a s s a g e  f a c i li t i e s ,
h a t c h e r i e s  and improved wa ter  qual i ty  wil l  aid in p r e s e r v a t i o n  and
res to ra t ion  of f i s h e r y  r e s o u r ce s .

P r o g r a m s  for be t t er  land and w a t e r  ~:ont ro ls , such as flood

plain zoning and management  and s t r eambank  acquis i t ion  will  p revent
a d v e r s e  development and u t i l i z a t i o n  of basin s t r e a m s .

5. Fish and Wi ld l i fe

The impact  of the Ea r l y Ac t ion  Plan on the 1980 f i s h  and wild-
l i fe  needs of the Connec t i cu t  R i v e r  Bas in  is d is c u s s e d  in de t a i l  in
A ppendix G.  The plan will enhance b a s i n  f i s h  and w i l d l i f e  t h roug h
conservat ion and developm ent of ex i s t ing  r e s o u r c e s , po l lu t ion  abate-
ment , improvement of acce ss , and creation and developm ent of

reservoir fisheries.

Acquisition of 69,000 acres of nat ional  f o r e st s  will help
a s s u r e  that public hunting and f i sh ing  oppor tuni t ies  will  be ava i l ab le
in the basin in the future.

Continuation of State and F e d e r a l  p r o gr a m s  to expand recrea-
tion f a c i l i t i es  will undoubted l y benef i t  f i sh ing  and h u n t i n g  prov ided
spec i f ic  p r o v i s i o ns  fo r  f i sh ing  and h u n t i n g  a re  a s s u r e d  on land s ac-
quired fo r  g e n e r a l  r e c r e a t i o n .

Zoning of areas either through flood plain zoning or throug h

the Sta te  p r o g r a ms  fo r  l andscape  r i v e r  a r e a s  will  have  a b e n e f i c i a l
e f f ec t  on f i s h  and wi ldl i fe  r e s o u r c e s .  L i m i t a t i o n  of u r b a n  and in-
d u s t r i a 1 development  on flood pla ins  will  leave a c c e s s i b l e  a r e a s
nea r  u r b a n  c e n t e rs . Public hunt ing  and f i s h i n g  in t he s e  a r e a s  should
be encou raged  where  poss ib le .

As  a r e su l t  of pollut ion a b a t e m e n t  r e c o m m e n d a t i o n  f i s h e r ie s
r e s o u r c e s  w i l l  be able  to supp ly  an a d d i t i o n a l  1 m i l l i o n  d a ys  of f i s h -
e rman  use  per  yea r . P rov i s ion  of flow a u g m e n t a t i o n  in many
reaches  of t r i b ut a r i e s  wi l l  open “new ’ f i s h e r i e s .  This  f low augmen-
ta t ion  will  r e s u l t  in a ga in  of ove r  140 , 000 f i s h e r m a n  days  fo r  r e s i  -

dent  f i s h i n g . A si gn i f i can t  n u m b e r  of f i shing days ~~i1l also r e su l t

f rom i m p r ov e m e n t  to the anad romous  f i s h e r y .

The E a r l y A c t i o n  Plan i n c l u d e s  improved  p u b l i c  a c c e s s  t h r o u g h
the Nat ional  R e c r ea t i o n  A r e a  Plan , an expans ion  of e x i s t i n g  S t a t e  re-
c r e a t i o n  f , i c i l i t i e s  , i m p r o v e m e nt  of a c ce s s  to  cx s t i n g  w a t e r  bodies
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throug h the Wild and Scenic Rive r p r og ra m , the anadromou s  fish-
er ies  restorat ion p rogram , and the res ident  fi 3her ies  component
of the plan. A c c ess  to the rive r for  f i sh ing  will also be provided
b y the rec rea t iona l  navigation i m p r o v e m e n ts  recom m en d e d in the
Ear ly  Ac tion Plan for  the reach of rive r be tween  Hart fo rd  and
Holyoke .

Al l  of t h e s e  a cc e s s  i mp r o v e m e n t  p r o g r a m s  have  the poten-
t ia l  fo r  enhanc ing  f i s h i n g  and h u n t i ng .  It is i m p o r t a n t , however ,
that t hese  p r o g r a m s  speci f y p r o v i s i o n s  f o r  f i s h i n g  and h u n t i ng  so
tha t these a c c e s s e s  a r e  not omitted .

P r o g r a m s  of st r e an ib a n k  a cq u i s i t i on  in c o n n e c t i o n  w i t h  the
a n a d r om o u s  p r o g r a m , the  S ert ic  r i v e r  p rog  r~~m , t h e  N a t i o n a l  Re  -
c r e a t i o n  A r e a  p r o gr a m , and f lood  pla in  z o n in i~ wi l l  a l s o  p r o v i d e
si g n i f i c a n t  a c c e ss

The impa~ t of t h e  nav i ga t i on  p r o j e .  t s  upon f i s h  and wild-
l i f e  r e ’~o i i r c e s  w i l l  depend  upon the n a t u r e  and dep th  of t he  a r e a s
to be d r e d ged , as  we l l  as  the  s e l e c t i o n  of spoi l  a r e a s . D u r i n g
l a t t e r  d e s i gn s t a ge s  n a v i g a t i o n  p r o t e c t s  should  c o n s i d e r  ma x im i-
z i n g  t h e i r  b e n e f i c i a l  i m p a c t  on f i s h  and w i l d l i f e .

C o n s t r u c t i o n  of f i s h  h a t c h e r i e s  to p r o v i d e  f o r  r e s t o r a t i o n
and m a i n t e n a n c e  of the a n a d r om o u s  r u n s  is  i n c l u d e d  in t h e  E a r l y
A c t i o n  P l a n .  I h e s e  h a t c h e r i e s  a r e  n e c e s s a ry  so tha t t h e  p r o g r a m
c i i i  by a c h ie v e ~ i n i t i a l l y .  Two r e s e r v o i r s  in the  b a s i n  p lan  -

B l ac  k 1ed~t v on t h e  Salmon  R i v e r  in C o n n e c t  i c i i t  and H o n ey  H i l l  on
t h e  A s h i i t l o t  R i v i  r in New H a m p s h i r e  i n c l u de  p r o v i s i o n s  f o r  s u p —
pl y i n g  w a t e r  t o  s a l m o n  h a t c h e r i e s  . It s hou ld  a l s o  be n o t e d  t h a t
s i n i i l . i r  p r o v i s i o n s  w o u l d  be p o s s i b l e  a t  s e v e r a l  o t h e r  i n i ~ or

i l t i p l e — p i i r ~ u ’-o r e s e r v o i r s  su c h  as  B et h l e hem  J u n c t i o n  on t h e
Am m onou s uc R i v e r  in Nc ‘~ I La mp sh i r c  and Gays  yu le on t l ie  \Vl l  i t i
R i v er  it  V e r n ~~ i i t .

I h e  p l an  a l s o  l f l c l i i ( l e s  i i i  ( ) n ) n l e n d i t i O n s  f o r  i i s h  pa~~sa gt .
t~~ i l i t u s  i t  ‘ n i l i n  ~ t e t 1 i  ( 1an~ s , \~ i l de r , B e l lo w s l’ a i l s  , \ i r n o n ,

1 , 1  r n t  r s I ’ a u s  a n i l  I lol v ok e . Ih e  re corn menda  t i ons  of t h e  Sub —
t i m m i t ~ t ’ t  on ~~t t - e , i t i i  R t ’g i i l . i t i o n  w h i c h  a r e  i i i c l u d t ’ l in  t h , i t  S u b —

o s i t  ion  1 . 1  p e r  s t a t e  t h a t  t h e  a f  r e n u’~ t~ oned m a i n
s t e i n  ~ i i n s  m a i n t a i n  i t i i n i r n u n i  i n s t an t a n e o u s  f l o w  r e l e a se s  t o  e n —
ha nc ;i m m d  ru i n  ( i l l s  t h r u n s
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The major method f or sati sfy ing fi shing needs in th e ba sin
plan is through the const ruct ion  of 196 ups t ream impoundments, 10
major  mult iple-purpose impoundments, and modif icat ion to 3 exist-
ing flood control dams.  Construct ion of all the r e s e r v o i r s  in the
plan will provide over 16 , 000 acr es  of wa te r  sui table  for  cold water
f ish  species , 6 ,000 ac res  suitable for warm w a t e r  f i s h  species ,
about 13 , 000 acres  suitable for  a combination of cold water  and
warm water  f i sh  species for  a grand total of 35 , 000 a c r e s  of wa te r
su r face .  Many of the si tes in the plan will  p rov ide  flow augmenta-
tion to basin s t reams , as well as s u r f a c e  a c r e s  of pool f i she r i e s .
Table 36 show s the impact of the 1980 basin plan upon f i sh  and wild -
life needs .  Table 37 show s the impact  of the 1980 basin plan upon
requi rements  for su r f ace  area  and s t r eam mi les .

6 .  Wate r  Supply

M e a s u r e s  iden t i f i ed  in the Ea r l y Ac t ion  Plan would have  a
pronounced e f f ec t  on w a t e r  suppl y in the ba s in . G r o u n d w a t e r  s o u r c e s ,
noted in Appendix E , will mee t  the needs  of many  of the c o m m u n i t i e s
in the basin; however , the major  por t ion of the need will  continue to
be met by su r f ace  wa te r  s o u r c e s . Many of the r e s e r v o i r s  recommend-
ed in the Early Action Plan could provide  wa te r  supp ly if needed , to
local communit ies .  The stud y indicated that in m o s t  i n s t an c e s  bas in
communities have the capabili ty to meet  an t i c ipa ted  demand s wi thou t
creat ion of regional  wate r  suppl y sy s t ems;  however , a number  of the
Ear ly Action proposa ls  include p rov i s ions  fo r  w a t e r  supp ly .  A sum-
mary  of s ign i f ican t  wa te r  supply p rov i s ions  in the 1980 plan fo l low s .

Inclusion of 3 , 000 a c r e - f e e t  of s t o r ag e  in B e a v e r  Brook  R e s e r -
voir  would meet  addi t ional  1980 needs  of the C i ty  of Keene , New Hamp-
shire.

Inclusion of 6 , 700 a c r e - f e e t  of s t o r ag e  in Honey Hi l l  R e s e r v o i r
would provide  w a te r  supp ly f o r  the i n d u s t r i a l  c o m m u n i t y  n e a r  W i n . -
ches te r , New H a m p s h i r e , and also pro s’ ide a c o n s t a n t  gua r ant e ed  10
MCD of s u r f a c e  w a t e r  to a p o s s i b l e  s a l m o n  h a t c h e r y  on t h e  A s h t i e l v t .
Similar ly ,  10 MCD could be f u r n i s h e d  to a p o s s i b l e  sa lmon h a t c h e ry
on the Salmon R i v e r , Connec t i cu t , by the  p r o p o se d  B l a c k l i d ge R e s t  r -

voir .

Out—of—bas in  needs of the Met ropol i t an  D i s t r i c t  C o m m i s s i o n  of
Boston could be met , at least for  the n e a r  futu re , by the 70 MGI)
average annual flood s k i m m i ng  d ivers ion  f rom N o r t h f ie l d  M o u n t a i n
to the Quabbin sys tem.  Also , a por t ion of the pro jec te d 1980 i~eeds
of this s y s t e m  could be met  by a s imi l a r  flood s k i m m i ng  and diver-
sion f rom the exist ing Corps of E ng i n eer s  r e s e r v o i r  at T u l l v .
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TABLE 36

Impa ct of 1960 Comprehensive Plan upon f is h and
wildlife needs in man—days .

Stream Fj~~ jng Reservoir Fishing Waterfowl
Cold- Warts- Cold- War ts- Hunting

CR 5 water water water w&ter Provided

I New Hampshire
l98O Need 0 0 C) 0 0

Sa t i s f i ed by
Basin Plan -5 ,650 0 0 0 0

I I  Ve~inon~
1980 Need 0 0 0 0 0
Sa t i s f ied by

Basin Pl an 1 ,450 0 0 0 200

I I I  Ne~ Hampshire
1980 Need 85 ,100 0 33 ,200 0 0
Sati s f i ed by
Basin Plan 21 ,600 0 33 ,250 0 2,050

IV Vermont
1980 Need 34 ,900 0 71 ,600 14,800 0
Satisfied by

Basin Plan 23 ,100 0 71 ,850 14,850 0

V Massachusetts
1980 Needs 112 ,800 0 313 ,100 51 ,500 0
Satisfied by
Basin Plan 62,000 0 325 ,30011

’ 51 ,600 3 ,150

VI Connect icut
l~~80 Need 240 ,100 C) 378 ,000 238 ,300 0
Satisfied by
Hasin Plan 40,500 0 427 ,0501” 238,150 3 ,150

~/ 
12 ,200 fish erman-day s in CRR V and 49,050 fisherman—day s in CRB VI
added to assist in meeting cold-water stream fishing needs.
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Many of the neede d upstream watershed projects contain water

supply potential. Within the 8 projects currently being planned, the
Upper Quaboag watershed project contains water supply provisions

for the town of Lester. Within the 9 potential v atershed projects,
the Upper Amnionoosuc project contains water supply provision s
for the town of Northumberland, New Hampsh i re .

Of the 118 recommended upstream reservoir s i tes , t h e r e  are

9 with a total of 19, 000 acre—feet of water supply storage. All 9

sites are located in the State of Connecticut and are descr ibed  in

Appendix F.

The improved stream flows which will result from imp lernenta-

tion of the basin plan will increase stream capability to meet pro-

cess and cooling—wate r demands, particularly during the warmer

months when flows are normally low. The recommendations for

0. 2 csm minimum instantaneous releases by main stem power

dams will also have a beneficial impact on meeting industrial and

power wate r supply requirements. This is in addition to providing

~t supply of rive r ~v~i te r  to enhance  the s t ream f i s h e r y .

Finally, the general improvement of water quality and stream-

f1o~’ managemen t  will make possible the futu re use of major  t r ibu-

ta r ies  as a d i rec t  source  of communi ty  wate r supp ly .  Expanded

v ate r quali ty moni tor ing  will a s s i s t  in this respect .

7 . Nav i ga t i o n

Imp le f n c n t a t i o n  of the E , i  n y  Action P l a n  wi l l  i m p r o v e  c o m m e r c ia l

n a v i g a t i o n  b e t we e n  Long I s l a n d  Sound  and  i-Ia r t f o r d , C o ne e c t i cu t . C h a n —

n i l  deepening and w i d e n i n g ,  w i t h  a c o r r e s p o n d in g  e a s in g  of be nds , v o u l d

p rovide transport ation savings to sonic , 000 , 000 t on s  of corn m e r ce

a n t i c i p a t e d  by t i e  y e ar  1980 , and 11 , Ct O O , 000 t o n s  p r o j ec t e d  fo r  ~~~~~
In addi tion , c h a n n e l  ~~i d e ni n g  w o u l d  r e d u ce  t h e  t h r e a t  of all barge col-

l i s ion  s , w h i c h  could  r e s ul t  ~n oil sp i l l s  t h at  w o u l d  da m a g e  f i sh  a i’d

w i l d l i f e  ar e a s ,

The  r a0 i d l v  e x p an d i n g  d em a n d  f o r  r e er e t t i o n a l  h e a t in g  ~~ t u i d  be

pa rtiall y m e t  by t~~e 3 3 — m i l e  H a r t f o r d  to H o l~ oke re re~l t i n a 1  n i \ l g a —

t o o  in ip r o v en e i ’t . It w o u l d  p r o v i d e  im p r ov e d  c o nd i t i o n S  t t  o v e r  10 , 00() C

b oa t s  ~~h ich  a r n  a-th y a re  l a u n c h e d  in t h i s  re t c h  of t h e  r i v e r .  A l s o  it

w o u l d  I c c ( t r l i r n ( t c l ( t c  4 , 000 m o re  h o a ts  in t h e  t o t i r e  t h a n  (- f l u i d  have

bee n a c c o f l h t f l t ) ( l , t t i ( l  w i t h o u t  t h i s  i r up r o v e t n e i t .



--

The i m pa c t  of new wate r bodie s in m e e t i n g  b o at i n g  n e e d s  i s  d i —
scr ibed in p a r a g r a ph 3 of this  section. Also , to some e x ten t , ca m e —

ing on t r i b u t a r i e s will be enhanced  by i m p r o v e d  b t r e an i  f lows t h r o~~ di
r e s e r v o i r  cons t ruc t i on  as well as t h r o u gh r e — r eg u l a t i o n  of e x i s t i r ~~
r e s e r v o i r s .

8. Land U se,  T r e a t m e n t,  and Mana~~em c nt

Many of the e lements  in the Early Action Plan wil l  have a benc-
f ic ia l  i m p a c t  on land use , t r e a tmen t, and m a n a g e men t .  P r og r a m s
to acqu i re  s t r e a m  bank for access will provide  open space b u f f e r
zones b c t ~~cen developed areas  and the l imited w at e r  r c s o u rc e s  of
the basin.  Zoning of flood plains would have a s i m i l a r  e f f e c t  by pro-
viding land for  pa rks , open space and ag r i cu l t u r e. R e d u c t i o n  of
flood r isk and i m p r o v e m e n t  of wate r quality ~t i l l  enhance  land values .
These p r o g r a m s  for  acqu is i t ion  and zoning  of land wil l  tend to o f f s e t
the impac t  of the constantly d iminishing areas of land devoted  to
agr icu l tu re. Ove r half of the land now being kept  in an open cate-
gory by reason of its use for  crops or pas tu re  is p ro j ec t ed  to s h i f t
to other uses by 1980. By 202 0 , studies indicate that less than l 5~
of c u r r e n t  crop and pas ture  land wil l  remain in its p re s e n t  use .

Re source , Conservation and Development pro jec ts  will a s s i s t
in planning for the wise use of resources through such measures
as public recrea t iona l  facil i t ies , private income p r o d u c i n g  recre-
ational en te rpr i ses, and, r u r a l  industr ies.

Acquisition of ~~1 , 300 acres of National Forest Land and im-
prove men t  of hy drolog ic conditions and reduct ion of e ros ion  and
sediment  will inc x~~ase the capability of our Nationa l Forests to
meet other resource needs. Examp les are opportunity for  recre-
ation , red uction in storm runoff , reduced erosion and s ed imen t
production , inc reased timber production, better access , enhanced
scenic value s and preservation of natural beauty.

Recommended programs would provide land treatment and
management measures on ove r 1. 2 million acres, Included would
be c o n s e r v a t i on  and m a n ag e me n t  p rac t i ces  on ~ 04 , 000 a c r e s  of
crop and pasture land; 823, 000 acres of private , n o n - i n d u s t r i a l
forest land; ~4, 000 a c r es of Nat ional  Fores t  lands;  and 15 0, 000
acres  of urban and other lands.
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Future population increases are expected to a lm o s t  double the
bas in  popu la t ion  dens i ty  b y the  ~‘ear 2 020 . I n c r e a s e d  p r e s s u r e  w i l l
be placed on outdoor  r e c r e a t i o n  r e s o u r ce s  w h i c h  are de veloped suf-
f i c i en t l y  to be available for  public u se .  Fi g u re  1~~ i n d i c a t e s  th at in
1965 app rox ima te ly  10 . 2% of the  land in the ba s in  is pub l ic ly  owned;
howeve r , less than 1% was developed for  r ec rea t iona l  purposes .
Imp l e m e n t a t i o n  of t h e  Ear ly  Action Plan wil l  i n c r e a se  publ ic l y availa-

ble land to 12 . 6%, but m o r e  i m p o r t a n t  it will i n c r e a s e  the a m o u n t  of
land available for more  in t e n s i v e  r e c r e a t i on  ac t iv i ty  such  as camp ing
and p i c n i c k i n g  to a l m o s t  3%.

9. Flow A u g m en t a t i o n

The E a r l y Act ion  Plan provide s for  im p r o v e d  s t r e a m  flow on the
main  s tem as well  as the t r i b u t a r ie s .  R e c o m m e n d a t i o n s  of t h e  Stream
Regula t ion  Subcommit tee  would i n c r e a s e  m in i m um  i n s t a n t a n e o u s  flows
b y main s tem power dams to at leas t  0 . 20 c s m .  Also , r ecommenda-
t ions of the  same Subcommi t tee  provide  tha t  any  addi t iona l  f lows re-
leased by ups t ream r e s e r v o i r s  also be passed  by the main  s tem
powe r dams.  The ef fec t  of this  resolut ion would be to i nc rea se  flow.
for  such p u r p o s e s  as the a n a d r o m o u s  f i s h e r y  p r o g r a m , r e c r e a t i o n a l
boat ing ,  wate r qual i ty  dilution , and aes the t i c s  in ge n e r a l .

The Ear l y Action Plan would add si g n i f i c a n t  f lows on m a n y  of
the t r i bu t a r i e s  p r i m a r i ly  to i m p r o v e  r e s i d e n t  f i sh i n g  and s t r e a m
qual i ty .  R e c o m m e n d e d  flows for  f i sh e r y  e n h a n c e m e n t  are shown
in detail in Appendix G - Fish and Wildl i fe  R e s o u r c e s .  Appendix
D - Wate r Supply and Water Qualit~ describes minimum f lows needed
to maintain adequate dissolved oxygen levels throughout  the basi n.
Appendix F - Water and Related Land Resources Management and

Use and Appendix M - Flood C o n t r ol  desc r ibe  the capabi l i ty  of nec-
ornmended new r e s e r v o i r s, to provide  flow a u g m e n t a t i o n. M o r e
defini t ive flow re leases  will be spec i f ied  af te r e l e m e n t s  of the  p lan
ente r desi gn s t ages .

10 , Flood Control

The E a r l y  Action Plan for  a l l ev i a t i ng  w i d e sp re a d  flood d a m ag e s
in the C o n n e c t i c u t  Rive r Bas in  is c o m p ri s e d  of the  f o l l o w i n g  f o u r
i n t e r d e p e n d e n t  pa r t s :

( 1 )  Seven flood c o n t r o l  r e s e r v o i r s  p lus 17 u p s t r e a m
w a t e r s h e d  p r oj e c t s

~ 
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(2) Five local prot ec tion pr o j ects

( 3 )  Flood plain zoning and watershed manag~~m ent

(4)  Land acquis i t ion for  r e c r e a t i o n  and for  f i sh
and wildlife e n h a n ce m e n t.

The f i r s t  p a r t , cons i s t ing  of flood con t ro l  r e s e r v o i r s  located
at s t r a t e g ic points within the basin , would p r ov i d e  the g r e a t e s t  am o u n t

of p ro tec t ion  to s ca t te red  a r e a s  exper ienc ing  flood damages. Unde r-
standably ,  the cons t ruc t i on  of a r e s e r v o i r  m e e t s  w i t h  the coo l e s t
public reception as it s o m e t i me s  i n c o n v e n i e n c e s  many peop le , tem-
porar i ly upse ts  the c o m m u n ity  and some t imes  a f f e c t s  the socio logica l
and ecolog ical aspects  of the area.  However , its e f f e c t i v e n e s s  in
reducing  flood s tages  and a l lev ia t ing  damages  to m a n y  c o m mu n i t i e s

in the b a s in  has no equal.

Another  impor tan t  fea ture  of the r e c o m m e n d e d  r e s e r v o i r s  which
should not be over looked is thei r  ability to satisf y o ther  purposes
compatible with the operation of flood control , such as lo\’ flow aug-

mentatiori , wate r supply ,  and w a t e r - o r i e n t e d  r e c r e a t i o n .  Us ing  r e s —
ervoirs for multiple—purposes reduces the  cos t  a l located to each
individual purpose and results in g r e a t e r  output f rom the avai lable
natura l  r e sou rces .

Of the  seven  m a j o r  m u l t i - pu r p o s e  r e s e r v o i r s  w h e r e  flood con-
t ro l  is a p r i n c i pal project  pu rpose , fou r  a re  located in New H a m p —
sh i re , two in V e r m o n t , and the m o s t  i m p o r t an t  one , a f f e c t i n g  t h e
grea tes t  reduct ion  in m a i n  s tem flood s tages  is in M a s s a c h u s e t t s .
Toge the r  t h ey  would c o n t r o l  flood r u n o f f  f r om  1 , 087 square  m i l e s
of the  bas in  and act as a sy s t e m  to r e du c e  flood s t ages  a long  t h e
main  ste rn . Ind iv idua l ly , t hey  a re  loca ted  on and would p r o v i d e
p ro tec t ion  to the  fo l l o w i n g  t r i b u t a r i e s :

a. New Ha p s h i re

1) B e t h l e h e m  J u n c t i o n  on t h e  A i n i o t osuc  Rive r

(2 )  C l a r e m o n t  on t h e  Sugar  R i v e r

( 3 )  Beave r Brook on B e a v e r  Br o o k  — ( A s h i e l o t
R i v e r )  r i c an  Keene (unde r de s i g n )

( 1 )  Hone~ ’ I - T il l  on t h e  South  B r n ’ } i  of t h e  \ s i e h o t
R i v e r

K - i  t O 
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h . V e r m o n t

( 1 )  Vi c t o r y  on the Moose Rive r

(.t ) G a v s v i l l e  on t h e  W h i t e  Rive r

e . N1 s sa c h u s c t t s

( 1 1  M e n  l~~~ or  t i e  Do, r fj e l  o R i m -

P e r t i nen t  data on t h e s e  p r o j e c t s  a r e  shr : - . ii on Tab le  40 and t i c i  r
locat ion on P la t e  K — 2  a c c o m p a ny i ng  th is  appendix .  T he  total capi ta l
cost for con str otion of t he se  se v e r .  m u l t i p l e — p u r p o s e  r e s e r v o i r s  w i l l
be a p p r o x i m a t e ly  $ 1 h4  m i l l i on , of ~~h i ch  son  e $Sh m i l l i o n  t t o ul d  be
a l l o cat e d  to flood c o n t r o l  and  $4 m i l l i o n  t o  o t h e r  p u r p o s e s . Act ing
as a s y s t e m  t h e  seven  r e s e r v o i r s  w o u ld  p r o d nc e  ov e r  $5 m i l l i o n ,
on an ave rage  annual  b as i s , in flood con t ro l  b e n e t i t s .

In s t a l l a t i o n  of the recou rnended 17 up s t re a m  w a t e r s h e d  p r o je c t s
unde r Publ ic  Law 5e6 will e l im i n a te  t h e  m o s t  s e r ie s flood p r o bl e m s
in the  u p s t r e a m  ar e a s  while also p rov id ing  benef i t s  to many other
wa te r  r e s o u r c e  a reas .  A di s c u s s i o n  and : m ’i a l v s i s  of p rojec t bene fi ts
a re  c o n t a i n e d  in Append ix  F , but  b r i e f l ’, the 17 p r o j e c t s  w o u l d  pro-
duce the f o l l o w i n g  a n n u a l  b e n e f i t s :  ~~~~~ — flood wate r and sedi-
m e n t  damage r e d u c t i o n;  $709 , 900 — r e c r e a t i o n ; $ 1e6 , 000 — f ish  and
wildl i fe ;  ~~~~~~ 7 t t h  — wate r supp ly; S14~~, 000 — land en}iancement;  and
$4 3- i , 800 — r e d e v e l o p m ent  and s e c o n d a ry  b e n e f i t s . In to ta l , t h e s e
p ro j e c t s  - . oul d  p roduce  ab o u t  $~ . 4 m i l l i o n  in  b e n e f i t s .

Local  p r o t e c t i o n  p r oj e c t s  wil l  p r e v e n t  f lood losses  in s e v e r a l
;n reri s in the  b a s i n  wi th  da ma g e  c o m c i - . t r a t i on  ~t -hc r i  i t  st-as not  pes  —
s ib le  t o  p r o v i d e  T o e :i s u r e s  w h i c h  b cn e f i t te d  m u l t i p le wate r r e s o u rc e
0 . 0 5 . E - o n u ; ii c o n s i der a t i o n s  to~~c t } -e  r with e n v i r o n m e n t a l  and
a e s t h e t i c  p r - - I - m s  a n d  pu b l i c  a c c e p t n cr  of f lood c o n t r o l  m e as u r e s
i e r  i m p o r t : r t  - o r si  Ic r a t i o n s  in t i c  dec i s ion  to inc lude  local p r o —

f o r  t i o n  in  l i eu  of mu l t i p l e — p  rp n-~e r e — -  r \ o ir s . Sect ion  VI of th i s
ap p e n d i x  n o t e s  tb it  in t h e  in s i n  p i n , f i ~ & -  l o ca l  p r o t e c t i o n  pr  ic C ts
i r e  r e m n n - n i - d  a lon g t r ibutary  st r a,n ~~. U t ,  is located i t  Lan-

c a st e r  on f i t  Is  i n t e l  R i v e r  in New Ha m p s h i r e . Two are in V e r m o n t ,
one on t i - u  P ;iss mp s ic  Rive r in ~ t . J o h n h t : r -  ml t i e  othe r  on
W h i t e  R i v e r  in j 0  i o r r l : i r m r i i t  of  l h i r t f o r d .  J r  \l -i ss ich us et r -~ i ma-

j or l o c a l  or  - t i t o n  p r o j e c t  on the W e s t f i e l ( 1  : 1  l i t t l e  R i \ c r s  in
W c - t f i t l i  i s  - 1 ~~ r - c - r r n e r h d  f o r  t i -  E a r l y  .- \ c t m n P lan . Round-
ing off  t i ’ - p m o c t i - - r  ~m ’r k s  is the I r k  l i v e r  C r 1 - i t  on the  P a r k
Ri v er , I - T a r t  I r a . Con n e c tj c f . The e~~t 1 r n t h  t - t i l  n n u a h  c o s t  , f
t U - s ~~ l y e  l e i l  p r o t i ’ c t i  p r ~~~c~ U- ~w m t d  ii ~‘l . -l r u I n , ar id  t h ey

i\ I -~ i
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would provide over $1. 7 million i t  a r u a l  flood b e n e f i t s .

The b a s i n  p lar  r e c omn . e ; . ds  f lood p l a i n  zon i n g and  m a n a g e m en t
a l om .g the m a i n  s t e rn  of the C o n n e c t i c u t  R i v e r  f r o m  L o g  I s l a n d
Sound to th e  y i c i r : i t y  of W h i t e  Rive r J i r c t i o :  , V e r m on t , a distance
of rr ,r e  t han  2~~h m i l e s . This  r e a c h  of s t r e a m  is s h o~~; : in Ap p e n d i x
M on P l a te s  M — b  to \-l-28.

F l o o d  p l a m  z o r t i n  was  i n i lu d e d in t i c  ~ in p l a r . n r im a  r i ly  to
p r e v e n t  fu t u r e  e n c r o a c hm e n t  on land  that  is s u s c e p t i b le  to f lood ing .
Throug h z o n i n g ,  c a s e m e n t , or out r i gh t  p u r c h a s e , land w h i c h  would
have  been  developed f o r  i n d u s t r i a l , c omm e r  ial , a n d  r e s i d e n t i a l
pu rposes  w o u l d  now be c on v e r t e d  to uses  c o m p a t i b l e  v ith  occas iona l
inunda t ion  su ch  as  p a r k s , p a r k i n g  or r e cr e a t i o n  a re a s  or s i m p ly
into open space g r e - n  be l ts . Such u s e s  may h a v e  s m a l l e r  f in an -

cial r e t u r n  b u t  wi t id be m o r e  d e s i r a b le  in l o n g — r a n g e  p l a n n i n g.

It s ho u l d  be i r p h a s i  ze d  t h a t  f lood p lain z o n i n g  is a local respon-
s i b i l i t y  an d  i t s  e f b - c t i c e r a  ss ~~i l l  depend  on a c c e p tu r ce and e n f o r c e —
mer ; t by local  or State i n t i  r e s t s.  A p r o gr a m  of p ub l i c  e d u c a t i o n
will be n e c c s c a r v  to - r ; l i g h i t e n  the publ ic  u s  to th e  l o n g — r a n g e  bene-
f ic ia l  e f f e c t s  of wise m a n a g em e nt  of f lood p l a i n s .

T h i - re  ar e  n i r i e r o u s  ar e a s  in t h e  bas in  w h e r e  e x i s t i n g  r e s i d e n t i a l
d e v el o p m e n t  in t h e  flood p lain is not c o n c e n t ra t e d  s u f f i c i e; t lv  to make
p r o t e c t i o n  by r s r v ’i rs or dikes  e c o n o m i c a l ly fe a s ib l e . Ii m o s t
c a s t s i t  ~vou 1d r o t  be p r a c t i c a l  to r e l o c a t e  t h e s e  i r i p r ye ut ;  - ts  ; t h e  r e —
f o r e  , f i r  t h o s e  i ; r - p ” u v e m e n t s  tha t  ar e  s u b j e c t  t i f l o o d i ng ,  t i c  Sc re —
t ar ~ of H o m i n g  a r i d  P r a n  D ev e l o p ni e r - t  is  a ut h o r i z e d  to  e s t t h h i s h  ar id
c a r r y  o at  1 N a t i o r a t  F lood  I n s u r a n c e  p r o g r a m  \\ I ich v - i l l  e r t u i c  i n t e r -
este d pe r s o i ; s  to p u r c h t s  in s ur an c  i g ; i t n s t  loss r e s u l t i n g  Ir on  floods.

A land ac qu i s i t iO n  p r u g  r am to m et -  t the p rce t l i i ’  n e c  ds of rec re-
al j o t .  as ‘ - c  11 t a e n h a n c i n g  the  f i s h  and wi ld l i fe  up  ml  i i :  iL s is an
H t i g r a l  p a r t  of t h e  b a s i n  p lan . The B u r e a u  of O- t d t ) o r  Rec  n i t  j o t ’s
N t t i o n a l  R - c r t t t i o n  A r e a  P t - t n , which  is a c o u r d i r i t h F e d e r a l — S t a t t - —
c o ;n n 1 m n i ~~ ~r i ; i e ~~ - r k  p lan for  r c c r e : t ion li ’ e l o p r i a - n t  i ; i r -c t h e
ma H st - m of t ho (H t r y - c t i cu t  Rive r , t o g e t h e r  i ~t I t im e p ru g  r ;t  n i s  f u r
idi m t i f y i n c  an d  p r - s e r v i n g  wild and sc e n i c  r t i c h e s  of s t r u ms , and
t e q u i s i t i u r .  of s t r t - . m b tn k  for  f i s l ; i m m p  i l l  ha~ - -  1 v t rv  i m p u r t i r ; t  i - I —

f t - c t  i t ;  r e d u c i r u  t b  p o t t - ; t l t l  f o r  flood da mn gc . .~~i l  t c o o r d i t t e d
u t q u i s i t i o r r  p - t g r i r n  \k - i l I  c r a b h t  t o r e  c i c ’ t i o p n ic i ; t  or  t h i s lands

to  hi  l i m i t e d  t o  p L ; m P u S t 5 no~~t c on ip a t  r i d - v r t l  O t t  s iu n a l  i r i m i r i t i o n .
A l so , i t  l i i  p r i e r t t - \ m b l i l p to r m l  v ; , l J c  s t o m pt ’ f r - r n  o i r i g  l i s t

U n i g h ( l i k i n g  or , - x - t - s - r - e  lo ud t i I l 1 t i ~~.
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In this latter sense , the importance of preserving natural val-

ley storage cannot be over emp hasized. Two reaches of the Con-
necticut main stem alone contain more flood control  storage than
all the existing and proposed Corps  of Eng inee r s  and Soil Conser-
vation Service projects  together. These are  the reaches of rive r
between Middletown and Enfield , Connect icut  and the reach of r iver
between Holyoke and Montague, Massachuset ts.  Du r ing the Stand-
ard Pro jec t  Flood (a desi gn flood somewhat  g r e a t e r  in magni tude
than the record  flood of 1936) these two reaches  woul d be capable
of storing 550 , 000 a c r e — f e e t  and 230 , 000 a c r e— f e e t  respect ively.
The critical importance of this total of a lmost  800 , 000 acre—feet
is really apparent when compared with the total flood control  stor-
age of 532 , 120 a c r e— f e e t  which is available in the 16 existing Corps
of Eng inee r s  flood control dams on the Connec t i cu t  Rive r .

K - i  ‘~
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B .  B EN E F I T S

1. General

B e n e f i t s  w e r e  evaluated  within the guithng c r i te r i a  of

Senate  D o c u men t  ~ 7 . 87th C o n g r e s s , as  a p p r o v e d  b y t h e  P r e s i d e n t

in May  1962. . In gen ra l , b e n e f i t s  a re  d e f i n e d  in t h i s  i or np r e hen s iv e

r ep o r t  as  ga ins , n e t  of a s s o c i a t e d  c o s ts , in the  v a l u e  ot good s and

s e r v i c e s  w h i c h  r e s u l t  f ro m  c o n d i t i o ns  w i t h  the  p r o t- e t , a s  c o m p a red

w i t h  c o n d i t i o n s  w i t ho u t  the p r o j e c t .

The r epo n i s t r ved  to i n d i c a t e  and to e v a l u a t e  t h e  b e n e f i t s  of

m e a s u r es  c o n-  id e  r e d  d u r i n g  the plan formulation p r o ce s s . Where

b e n e f i t s  w e r e  of an i n t a n g ibl e n a t u re  t h e y  w e r e  i d en t i l  t e d  bu t  not

e x p r e s s e t i  in dollars. Tang ible benefit s were exuressed in dollar s

w h e r e  p o s s i b l e;  b - i t  , as  no t i -d  in the t o l l ow in g  p a r a g r a p hs w h i c h  de-

s c r i be b e n e f i t s  t o  s p u c r f r c  w a t e r  r e s o u r ce  c a t e g o r i e s , t h e r e  ar e some

i n s u r t  es in w h r c h  a d eq u a t e  d ata were not availabl e to tran slate cur-

ta in tangibl e b& nef;ts i n t o  do l l a r  v a l u e s

The s t ; ~~v t r i e d  t o  q u a n t i f y the  t r ue  va lue  of e a c h  n i  - o t i r c i  p u r  —

po se , a s  m o re  t h a n  m e r e ly  the c o s t  of p r ov i d i n g  e q u i~ t i ,  ni  ben e f i t s

b y a l t e r n a r  r y e  m t - i r i s  . W h e r e  th i s  w a s  not pus  sibl e ’  . b e n e f i t s  w e r e
e o n s i d e r , t !  t t i  be a ’ l e a s t  ‘ c i a !  to the l e a s t  c o s t ly  a l t t - r n , t t i \ e -  m e a n s  o

a c i - o n i p 1 i s h i t ~~ t h e  sa m e  end .

B e n e f i t s  w e r e  c n s i d c r e d  to  be t h o s e  g a in s  n t  go ds  a n t I  s e r v i c e s
p r o o  iced  b y he 1-Ht r i - , A c t i o n  P lan  , f r o m  1 Ql ~0 t h r o u g hou t  t h e  l i f e  of
th p ro e i t  e l em e n t  u n d e r  c o n s i de r a t i o n . I n t o  r e  b e’ t i e :  i t S  w e - r e  r e d u c e d
to u n s e n t  w o r t h  and  t h en  c o n v e r t e d  to an a n n u a l  b a s i s  a t  a d i s c o - t n t
ra t e  of 4 - 7 / 8  n t - r i . - n t .

m d  iv i c lu a  1 n iu l t  ip le — ~ u rp o s e  r e s e r v o i r  ci t f l~cfl t 5 \~ i r e  in c  hid ed in
t h e  E a r l y  A c t  on B a s i n  P lan , i n i t i a l l y  and  p r i m a r i l y ,  t o  m e e t  spe i  i f i c
w a t e r  n i s t e i r c e  n e e d s  p r o i t ’ c t c c l  to  o c c u r  b y t h e  v e n t  r 1980 . Once t h a t
e ’ l e n i t - n t  w a s  nc l b -b  in t h e  B a s i n  P l an , i t  w a s  t lu r t - x a r i m i n e d  as to
i t s  c m  p t  h i l  t v  t m e e t  o t h e r  ne eds  th roug h o i r t  t he  1 i t t  of t h e  p ropos  -d
u n  ec t  e l er m nt  . Hns w a s  to a s s u r e  t h a t  t h e  s o l t t  of d e v e l op m e n t
t n i x l m n i / ( ’ s  n u t  h t - n i ’ t i t  s p r o d i r t  ed by the  B a s i n s n s o u r c e s , and  t h a t
t h e r e  i s  n t  no n e  i’ u n o t i n c - a l  r -nc ans  of a c t t t p l i s h i n g  the ’ s a m e  p u r —
1) 0 5 1 ’  w i t c h  a o d d  l i e  n t - e l i d e d  by p r o  i - c t  t h u  t - l t p t u e n t .

In t h e  p l a n n i n g  r i m , ess  , t h e  s tud y r e t . t p n i i’d I i i  , - t f t e - t  on t h e
, n v i n r r r ; , n r  of n t  mr o u r s t - s  of t i  t iofl i n v o l v i n c  t n s e ’r v a t i o n i , r e s —
t i r a ’i o n  t n d  p r t ’ — - r v r f l o n .  i t  w a s  a l s o  r i - a l t - i d  t h a t  t h e  i n v i r o n n i r u n t

L I .  1 1 1
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would be enhanced in most cases by many of the recommended develop-
ment measures- -for example , improved water guality through treat-

ment plan t construct ion or throug h flow augmentation . In othe r situ-
ation s it was  noted that  an act ion p roduc ing  a positive benefi t  to one
segment  of the envi ronment  s imultaneously caused  an a d v e r s e  e f f e c t
on another  segment . Often the remed y was  p rov i s ion  of mit igat ing
m e a s u r e s , but in some ins tances  s a t i s f a c t o r y  mi t iga t ion  was  not
poss ib le . At t hese  t imes  dec is ions  w e r e  n e c e s s a r y  as to whe the r  the
gene ra l  w e l f a r e  of the people could bes t  be met  t h r o u g h the considered
development or th rough main ta in ing  the status quo.

Within the scope of this report , alternative courses of action

are presented where there is an obvious environmental problem . Due

to stud y l imi ta t ions  and the b road  ex ten t  of the E a r l y Act ion  Recom-
m e n d a t i o n s , r e s o l u t i o n  of mos t  env i ronmen ta l  p rob l em s wi l l  be accom-

pu shed in more detailed desi gn stages  of planning.

2 .  W a t e r  Qual i ty  B e n e f i t s

W a t e r  qua l i ty  b e n e f i t s  a re  t ang ib le  in the sense  that  adequa t e
qual i ty  leve ls  make  po ss ib le  other b e n e f i c i a l  uses  such  as w a t e r  sup-

ply ,  r e c r e a t i o n , f i s h  and w i l d l i f e  enhancement  and a e s t h e t i c  enj oy-
ment . Enhancement  of ad jacen t  land values and c o r r e s p o n d i n g  in-
tang ible b e n e f i t s  a lso r e s u l t .  B e n e f i t s  a r e  m o s t  of ten  w i d e s p r e a d  and
not a lways  iden t i f i ab le  to the b e n e f i c i a r y  and in th is  sense , a r e  u s u a l l y
reg ional in n a t u r e .

Hi gher  levels  of water  quality mean a sav ings  in wate r  supply
t rea tment  costs , although the methodology  to quan t i fy  the ex ten t  of
such be nefi t is limited . A ppe ndix D indicates that a c o r r e l a t i o n  can
be drawn between s t ream flow and reduc t ions  in advanced waste
t r ea tmen t  costs.  Cer ta in  ac t iv i t i e s  a r e  comp letel y dependent  upon
water  quality whi le  o the r s  are  enha nced by a h i gh water quality.
The attainment of f i sh  and wildl i fe  and outdoor r e c r e a t i o n a l  goa l s
in the Bas in , for  example , a r e  d e p e n d e n t  on the  a v a i l a b i l i ty  of
adequate  w a t e r  qua l i ty .

The State and Federal  Gove rn m e n t s  have r e c o g n i z e d  the i n h e r e n t
value of qu a l i t y  wate r and h a v e  adopted s t a n d a r ds  to r e s to r e  and pre-
s e r v e  it fo r  the  fitture. It is a s s u m e d , the rc’ fore , t i t a t  the cos t s  of
m e e t i n g  the s t a n d a r d s  a re  a n e c e s s a r y  e x p e n s e  and at  l e a s t  e q ua l  to

the  cos t  of the  m o s t  f e a s i b le  m e t h o d  of ac l i  i v  e me n t .
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3.  Power Benefits

In its analysis of power benefits , the investi gation was limited
to the stud y of producing power throug h either conventiona l ~ydro-
electr ic  generation or throug h pumped storage generat ion . As noted
in Appendix C (Hydrology ) power studies we re base d on t he fo l lowing
ass umptions:

- Future lar ge thermal -elect ric p lant s would b e t he p r imary
source of base load supply.

- The log ical role for  hyd r o e l e c t r i c  pl an t s  would  be in
m e e t i n g  peak power d e m a n d s .

- Onl y s i te s  w i t h  dr a i n a g e  a r e a s  g r e a t e r  t h a n  25 sq u a r e
mi l e s  w e r e  c o n s i d e r e d  for  conven t iona l  at - s i t e  h ydro-
electric potential.

- Sites wi th  s m a l l e r  d r a i n ag e  a r e a s , but wi th  head d i f f e r -
ent ia ls  in e x c e s s  of 300 f ee t  w e r e  c o n s i d e r e d  fo r  pumped
storag e potential.

An evaluation wa s made of the effect of propo sed reservoir relea ses
on ene r gy output by existing downs t ream hydroelec tric plants . In thi s
i n s t ance  an e n e r g y  value  of 3 mi l l s  was used .

Hy droelec tric power benefits were based on the cost of p rovidi ng
equivalen t power  by the most likel y alter nate source , to serve the
same marke t area. Throug ho ut the site screening process average
ba sin-wide values of $10 per kilowatt and 3 mills per kilowatt -hour
for  e n e r g y  were  used  and a r e  exc lus ive  of costs  fo r  t r a n s f o r m e r s
and transmissi on. In testing for the ec onomic feasibility of adding
hy droelectric powe r to Corps ’ projec ts  the separable  c os t s o f the
addition were  c o m p a r e d  wi th  the costs  of a publicly - financed pumped
storage project. In this instance , values of $5 per kilowatt arid 3
mills per kilowatt-hour were emp loyed .

4 . Outdoor  R e c r e a t i o n  Benef i t s

Benefits for r e c r e a t i o n  were  g e n e r a l l y b a sed  on Supp lement
1 of Senate D o c u m e n t  17 and v a r y  as fo l lows:

— 1 t t t >  
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V alue  P e r
A rea Type R e c r e a t i o n  Day

Area I — Hig h Dens ity  R e c r e a t io n  $1. 50
Areas

Area  II - Gene ral  Outdoor  R e cr e at i o n  $2 . 00
Area

Area  III - N a t u r a l  E n v i r on m e n t  Ar e a s  $2 . 50

A n n u a l  benef i t s  for w a t e r - b a s e d  p r o j e c t s  w e re  b a s e d  on t h e  n u m b e r
of r e c r e a t or — d a y s  use  per  season mu l t i p l ied by the  v a l u e  per  recre-
ation day.

In genera l  s tudies  and s i te  screening estimates for r e c r e a t io n
fac i l i t i e s  cos t , exc lus ive  of land , \ t ’re b a s e d  eu d ol l a r  va lue  p~~r

r ec rea t i on  day. These  e s t i m a t ed  cap i ta l  cos t s  in  d o l l a r s  p e r  a c r e

of deve loped  land are  d e s c r i b e d  in deta i l  in App endix  H and ar c  as

fo l lows :

Outdoor Re c r e a t i o n a l  Land Clas s i f i ca t i on

Sub-bas in  Hi gh Densi ty  Gene ra l  N a t u r a l  E n v i r o n m e n t

U ppe r 52 , 200 ~
) , S0O 4 , 000

Middle 58,800 11 , 000 4 , 400

Lower 66, 600 12 , 500

Es t imate s of f a c i l it i e s  cos t  for  those  r ec om m e n d e d  m a j o r  r e s t -  r —

voirs  are  based on ac tual  p r e l im i n a r y  d e v e l o p me n t  l ay o u t s .

In addition to b e n e f i t s  at wa t e r  bod ies  and a dj a c e n t  land , r e a c hes

of s t r e a m s  in the C o n n ec t i c u t  Rive r Bas in , wi th  t h e i r  a s s o c i a te d

land were eval uated to de t e rmine  t h e i r  po t en ti a l  to p r o d u c e  r ec r e a t ion

b e n e f i t s .  S t ream flow was co r r e l a t e d  w i t h  r e c r e a t i o n  ber i e  f i t  output

fo r  s e l ec ted  s t r e a m  r ea c h e s  of the  C o n n e c ti cu t  R i v e r  Bas i n .  It

shou ld  be noted  tha t  e v alu a t i on s  a r e  subject to c h a n g e  in r t r o r e  de-

tai led f ie ld  s tud ier  s or r e f i n e m e n t  of p re  se n t  m e t h o d o l o g y .
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5 . Fish and Wi ld l i fe  Bene f i t s

Fishing benefits were considered to result from new or im-
proved wa te r  bodies  fo r  both cold and w a r m  wate r  f i s h  sp e c i e s .  En-
h a n c e m e n t  of s t r e a m  f i s h i ng  is expec ted  to r e s u l t  f r o m  i m p r o v e d  qual-
it y and quan t i t y of f low . Stockin g of f i s h , im p r o v e m e n t  of h a b i t a t , el-
iminat ion of u n d e s i r a b l e  sp e c i e s , p r e s e r v a t i o n  cf s t r e a m  bed and ac-
q u i s i t i o n  of st r e ar nb an k  a r e ’ a l so  m e a s u r e s  of s i g n i f i c a n t  b e n e f i t  to
f i s h i n g .

For  s tud y p u r p o se s  t h e  m e a s u r e  of r e s i d e n t  f i s h i n g  b e n e f i t  w a s  the
f i s h e r m a n- d a y .  The u n i t  va lue  a t t a c h e d  to f i s he r m a n - d a y  v a r i e d  w i t h
type and d e n s i t y  of f i s h i n g  and l o c a t i o n  in t h e  b a s i n .  R e s e r v o i r  f i s h i n g
v a r i e d  from $2 .50 to $ 4 . 0 0  f o r  wa rm w a ter  f i s h i n g  and f r o m  $2 . 50 to
$~‘ .O O f o r  cold  w a t e r .

C r e a t i o n  of a d d i t i o n a l  w a t e r f o w n  h a b i t a t  would  e nc o u r ag e  an in-
c r e a s e  in w a t e r f o w l  d s e  by mi g r a t i n g  b i r d s  in s p r i n g  and f a l l  and f o r
n e s t i n g  and r e a r i n g  y o u n g  in s u rn n i e r . The i n c r e a s e  would enhance
w i l d l i f e  r e s o u r c e s  and  w a s  m e a s u r e d  both in v a l u e  of w at e r f o w l  hun-
t e r - d a y s  p r o v i d e d  and in cos t s  of p r o v i d i n g  s i m i l a r  h a b i t a t  by the  mos t
l ike l y a l t e r n a t i v e . A u n i t  v a l ue  of $4 .00 per  h u n t e r - d a y  w a s  used  in
t h i s  ana l ys is , t o g e t h e r  wi th  an a v e r ag e  annual  f i g u r e  of a ;p r o x ir r t a t e l y
$30 .00 per  a c r e - of h a b i t a t  c r e a t e d .

An a n a d r o m o u s  f i s h e r i e s  p r og r a m  was  i n i t i a t e d  by the  S t a t e  f i s h  and
game a g e n c i e s  and the  F i sh  and W i l d l i f e ’  S e r v i c e  s u b s eq u e n t  to p a s s ag e  of
the  l 9 n S  A n a d r o m ou s  F i s h  A c t , w h e r e i n  C o ng re s s  r e c o g n i z e d  the  irnpor-
t ance  of c o n s e r v i n g  and d e v e l op i n g  the  a n a d r om o u s  f i s h e r y  r e s o u r c e s  of
the n a t i o n .  The c o o r d i n a t e d  p r o g r a m  deve loped  f o r  the  C o n n e c t i c u t  R i v e r
B a s i n  has  as  i t s  goals  the  r e s t o r a t i o n  of A mer i c a n  shad and A t l a n t i c  sal-
mon f i s h e r i e s . This o n - g o i n g  p r o g r a m  was  t a k e n  i n t o  a cc o u n t  d u r i n g  the
c o m p r e h e n s i v e  s tud y a long  w i t h  al l  o the r  f a c t o r s  h a v i n g  p o t e n t i a l  for  con-
t r i b u t i n g  to or d e t r a c t i n g  f r o m  r e s o u r c e  c ap a b i l i t y  f o n  m ee t i ng  anticipated
needs . i n s o f a r as  a n y  f e a t u r e ’ s of the b a s i n  p lan were determined to have
po ten t i a l  fo r  I mp r o v i n g  the’ a m o u n t  of a n a d r om o u s  f i s h e r y  r e s o u r c e s  and
o p p o r t u ni t i e s  f o r  t h e i r  u s e -  , be n e f i t s  were ’  c omp i i t e ’d  in a m a n n er  s ir n i l a  r
to t h a t  f o l l o w e d  in th~ c a s e  of o t h e r  f i s h  and  w i l d l i f e  r I - s o o n .  c - s .

t he  v a l u t -  of f l o w s r e q u i r e d  to m e e t  t i s h  haj~~he-nv n ee ds was a s s u r i t e t i
to be at  l e a s t  eq u a l  t o  t h e  t o s t  of the ’  least I \pens l v , ’  s o i r e e ’  of su p p ly .
The c i l u e  of f l o w s  t o  enhance an adr orti t it i s ishing was de -t , -rr ni n e ’d by the
n t . u t i b t ’r  of f i s h e r r n a n — t i t v s  p r o v l ( i I - t l  and  ~i t u i 1 tj 1 i l i , ’ d  by an  e - s t i r t r a t , ’ d  $ r -  .01 )
p e r  f i s h e ’  r n t , i  n — d . t  v
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6. Wa ter Suppl y Benefits

Benefits f r o m  an a d e q u a te  s o u r c e  of w a t e r  su p p ly a re ’  o f t en
t a ken  fo r  g r a n te d , and a r e  u s u a l l y t a r  beyond the  cos t s  of deve lop-
ment  , e v e - n  t h o u g h the’  Ia t t c ’  r is the m o s t  common tee hn i q u -  u s ed  t o

eva lua te ’  ~~- a t e  r s upp lv b e - n e t  i t s  . A n  ~u :t ’  :1uate  w a t e r  s u pp ly is v i t a l
to the w e l l — b e i n g  and e c o n o m i c  h e a l t h  of a c o t i t t i t i n i t y  , and l a .  k 01

it is u s u a l l y a d e - t e -  n r c - n t  t -j  p r op e r  g r ( - \ \ - t h  . Se.  c - c a l  i m p o r t a n t  a s p e -  i
a r c - a h e a l t h y c l i m at e  f o r  p o p u l a t i o n  and e’c o nonh i  c g n ow t h  as  ~ve l l  as
p r o t e ’c t i O r u  of l i f e  and pr~~p e-  r t y  by a de q ua t e  si pp i I c - S  f u r  f i r e  p r o t ec  -
t i o n .

In l ieu  of an ii c c i i  m I t ’  m e a n s  of a s s e s  s i ng  t h e  t i e  v a l u e  of an
adequa t e’ w a l e - n  s iu p lv , a c o n s c r v a t i \ ’ t- m e a s o r e -  of ~h~- t ang ible ’ s - g —
nt ’nt of t h e  t u t ~~l b e n e f i t s  m ay  be.’ o b l a  i n e -d bc  O r - I . -  m i n in g  the’ a m o u n t
of money  t h a t  pe ’op l & - pay  f o r  w a t e ’ r . J i g - i r e - c t e t r  ~‘ ,~eh of the  s ix  s u b —
b a s i n  a r e a s  a m c ’  c o n ta i n e d  in  A pp e -nd c x D , and  i n c l i W t -  t h e  c o s t s
as soc ia f t - I w i t h  omp le ’te o p e r a t i o n  of a m u n i c i p a l  s y s t e m  i n c l u d i n g
d e v e l o p men t , t r e a t m e n t , d i s t r i b u t i o n  o p e r a t i on  and a d m i n i s t r a t i o n ,
and  f o r  pr  i v -  t ~

- u t i l i t i e s -t r e - t u r n  on inve  st m en t  . W i t h  the  e x c ep t i o n
of C R B  If (~ ~p n t - r  V , - rn ’t o n t l , the ave rage  c o st  of  ciomest i c  w a t e r  r a n g e s
f r o n t  ~ 381 to  $4~~5 p e r  m i l l i o n  g a l l o n s  or a t o t a l  an n u a l  co s t  of f r o m
$ 140 . 000 to  $ 1 1  . 000 per  m i l l i o n  g a l l o n s  c - n  d ay  c ap a c i t y . The a n n u a l
L O S t  of i n d u s t r i a l  w a t e r  c i s c - m s  r a n g e s  f r o n t  ~~4 i -  . 000 to $ l~~0 , 000 Pe’~
M GI)  of s v s t t ’m  c a p a c i t y .

7 . N , t - - ui~i t wn  B en e f i t s

vi ga l ion  b e n e f i t s  cc - c - r e  cons  ide ’  r ed  to a c e r  - e to  both r ec  rca I iona 1
an d  c on t n i e r c  a l  w a t e r w a y  i r i tp r o ven wn t s  as  w e ’l l  as  to such  o t h e r pur-
p o s e - S  a s  e n i i a n c e i i i e ’n t  of f t s h e ’ r i e - s  and  s u b s e q u e n t  e l s e -  of s t o - k p i l e - t i
d r e ’d ged m i t  t r i a l s  t o n  c o n st  r i R -t i o n  f i l l  p i t m u o s e ’ s

B t ’n e ’ f i t  t t r r  r e c r e a t i o n a l b o a t s  w e - r e  c v a l i t t t - d  a s  t h e ’ ne t  ~l f l T ) l l a l

r e t u r n  t h a t  bo at  ow n e r s  woo Id en i  oy , hou l c i  i t  j r iv e’ Ut e ’flt be t i o c  I c ’  • i t

t h e  I r b o a t  s cc - r t- it a fea t’ — h i  r e  h a S  is , I he ’ ne - I  be’ n e ’ fl t  r e - l i e u  t th e. -
d i f f t ’ r c ’ n r  e - l j t - t - : , ’e ’n t h e - r e t u r n  t h a t  ~ e a u l d  b~ l t fl t I c  i p i t e r l  i r t s e ’d O fl  p n e ’se - nt
r e s t  r i e t c i  l i s t  c i t  t i l e ’ cc t i & - r V i y  and  r ” t u r n  I i  a t  c r u d  be a n t i c i n ; i t e ’ d
b a s ed  on ln ~- r - ’a s e ’ d u s e -  a f t e r  c v i t e n  - cc-ay  t u r n e r ’ - n e - i t t .

cc- - r i ’ m ad e  t - l  t h e -  h ’ n e ’ f i t s  e ’x pe ’ c - t t -d I i  be ’ r e - a l t  t - d  by t h e -  t ’ x i~~ t t n C f l~ - , - t
a f t e r  t h e - p r op u ~~t -d lm~~r t o - t - t t i e - t l t  , a s  cvc li  as  l i t - s ,  a c c r u i n g  t o  t i n -  p ro-

s p e ’ c t i v e.’ I t ’ c ’ t  t’ c - t l e c t i u i g I~~ t h  t 6  n o r u n i l  g t - ow~~h u t  c ou l d  b e -  t ’ \ p c - e u e - u

r,c- i l h u u t  t h e  i i i ; r r o \ e n t e n t  a n d  t h ’  c c c - e ’ I e . ’ r t t -d  i- r e r ce,- t h  t h a t  t i r i b i  H
I ,  a t t - r  l e up r u  c r - t n t - n t
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B e n e f i t s  t c  c o m me r c i a l  n a v i ga t ion  i m p r o ve m e n t s  w e r e  c on-
s id e r e d  to r e s u l t  f r o i i i  the  s a v i n g s  in n e ’c l u c e ’ d t r a n s p o r t a t i o n  c o s t s .
These  sa vin g s  would  be at t r i b u t a b l e - to both the r ed u c e d  d e ’ l l v e n v
cos t  pe r  ton  m a d e ’ p o s st b h ’  b y the.’ u s e  of d e e -p e r - d r a f t  c’es s e - I s , and
a l so  to the.’  s a v i n g s  in t n - c  v c l  b e c a u s e ’  of c h a n n e l  w i d e n i n g  and c a s i n g
of h a ’.ar d o u s  bends .

~~~ La nd M~~~ m c n t  and I p st r t - a r n  W a t e r s h e d _C o n t r o l_B e n e f i t s

Be n e f i t s  i t t  r l and  t r e a t men t  a r e  cons I d e ’  red to be - a p u b l o .  good
as i n c l i c  a t e - d i  b y th e ’  1~~--- I a~. t iu n  of Cong re’ s s in a r t  c m i  i ng  t h e  W er s h e d

P r o t e c t I o n  a n d  F ’ l c c o r l  }‘ r c ’v t ’n t i o n  A ct  ( L i m b l u  La -c ~~i - e i  , i h e ’ ,- \ c

t ’nip h a s i ’ e ’d the . -  n e - c - I  t o  h a l t  u n c h e c k e d  so i l  e r o s i o n  a nd  c x , . c ’ s s i v e

r u no l t  on ru  m c I  l a n d  , , i n I  tar  r e d u c e  f l o o d i n g  and i m p r o v e  t i  r a  i r u a g e

on a g r i c u l t u ra l  l a n d s  , in a d d i t i o n  to p r o v i d i n g  o t h e r  h e n e fu  ial  u s e s

A c c o r d i n g l y b e n e f i t s  a c c ru in g  to l and  t r e a t m e n t  m e a s u r e s  or to t e c h -
n i c a l  a s s i s t a n c e -  p r o - ~ r a~n s  a r e  c o n s i d e r e d  to be a t  l e a s t  e q u a l  to the
m o s t  e c o n o m i c a l  r ruanne  n of a c co m p li s h m e n t .

S i m i l a r  r - ct i o n a l e  a p p l i e s  to p r o g r a m s  to  p r o v i d e p r o p e r  land ari d
w a t e r s h ed  m a n a gc ’n le ’nt  on f o r e - s t  land w h i c h  now m a k e - s  up  to  79 per-

cen t  of the. ’  B a s i n  a r e a . A c q u i s i t i o n  of land  w i t h i n  t h e  p r o c l a m a t i o n
bo u n d a r i e s  of t h e  W h i t e  and  G r e e n  M o u n t a i n s  ~~, i t i o n al  F o r e ’st s h a s  been
m e e i a g r i i i e . - d  a s  p r o p e r l y w i t h i n  th e  p u b l i c  i n te r e s t  in  c o u n t l e s s  a c t i o n s

s t e m m i n g  f r o m  the.’ 1911  \V ceks  A c t .

h i e ’ n c ’ f i t  an ~ iy s  is  of U ood c o n t r o l  f e a tu  re -s of t h e  u l p s t  r earn cc ci  e r —

she ’d p r o g r a m  ( P u b l i c  l , t w  5~a o )  w a s  don e’ cn a n i a n n c ’n  s i m i l a r  to  t h a t
emp loye dl  f o r  t h e . ’  la rg e ’ r r e s e r v o i r s  • as d i s e u s  st H  in P a r a g r a ph 9 o f
t h i s  s e ’ c ti on

~) i” le ,ud  ( m m n ~ rol  , t n c i N le ’ -Pu~~~~~~&’_ R e se  n v o i r  B e n e f i t s

M a n y  t a n g i b l e  and  i n t a n g i b l e ’  l o s se s  a re ’  c a u s e d  , l S  a r e - s u i t  c m l
f l o o d i n g  , m a n y  et  cvh ie  h c a n n o t  be’ e c u  iu i a  te u l  . I l ow e- c - c - n  , c -v e n  wh e n
ni onc ’t a  m v c -va  lua I ion is no t  pos s ib l e ’  , a n y  m c d i i  t uor -u e r r  e l  urn m a t  L O f l  of
l o s s  s h t c u l c l  be ’ t - o n s u d i e r t - r I  c s  a p r oj e . t b e n c - t  t .

A l i s t  er f  b c - t i c - I  i t s  , i t u  r i b  d e b i t ’  to i l o m u l  t - o n t  n i l  a r c -  p r e s e n t e d  in
A p p en d ix  \i  , lfl 1 ( -o n s i s t  e e ’n e r a l l v  of b e n t - f i t s  l i e -  t o  e. c i r t a i l n i e - n t  ea t
p r - - ~ e - r - t i n c h  f u t u r e - i m m o o e - r t y  l o ss , lo ss  01 l i v , - , cc a g e - s  an t i  e o T i i T l t e ’ r m  e ,

and  l o s s  d u e  to land - r o s i o n  _ e n c l  s t ’ ( l j f l i e t i t . t t i t m n  - A i r — c . t h e r e.’ i s  t h e ’
c u m t , i . i l n i c ’n t  of t h e ’  l o s s  r e t  t r i u n e - v  s p e n t  on f i r o o l  r - t n e - n c e - n e - V  c c o r k  . On
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t he  pus  i t  i v ’ -  s de. - t i m e - r e’ u s  t h e  e -n h a n c e m e .’ nt of l a nd  (hue- to t h e  r e m o v a l

of f l o o d  p o t e n t i a l , the-  e ’s t~~b I i sh n i t ’ n t  of pt -ac t ’  tat nnn e l  a n d  Se n s e ’  of
s c - c  or  i t y  am n e r n g  the - inha  b i t an t s  ct  p r o t e ’ cte ’ d a r e - - c s .

In the ’ c a s e ’  of m u l t i p le ’ - p u r p o s e - r e s e r v o i r s  c o n t a i n i n g  f l o o d  e o n —
t r o l  as a pu r p o s e .’ , the -  r e a r e ’ bent’l i t S  not r e l a t e d  t o  f lo o d  loss but
c~ In ch  a r e  made -  p o s s i b l e ’ b e c a u s e, - of the . - co s t  sl ut r i n L  a i l v u n t a  ,~e of

m u l tip le ’ - p ur p o s e .- r e - S c  r v o i r s . I h~~t i s ,  t h e  s ay  f l g s  broug ht about by
co m b i n i n g  s t - \ e ’ r u l  W a t t - i ’  r c - s m m u i r c  C p u r p o s e s  b it e t ( c e - r  i n  on e.’ p r o j e c t ,

m i g ht make ’ e- on s t r u c -t i o x i  e -~ no m n i L  a l l y feasib le ~c i t e F e d S , i n d i vi d u a l l y
t h e  y ung i r t  no t  I r av e  been  j u s t i f i e -d I r  c o n s t r u c t  i ri . E x a m p le’ s of
th i s l a t t e r  b c ’n c i r t  ~~o uid  be’ t l a -  c r e a t io n  ~ij  r e - c  r e - ,~t on an d  t i s h  am:

~ i l e l l i f e . -  o p p o r t u ni t i e s  at  a m u l t i p l e - — p u  - u s c -  1’ e. - s ’~ r c  o i r , t n e ’  e n h a n c e . - —

m ne ’nt of l a n d  a r o u n d  the -  pe’ x’ c i : c e - t t ’ r c m l  t i e -  pc - r r n a l i e n t  noe l , UI’  t h e  pro-

v i s i o n  of a d d i t i o n a l  pub l i c  at _- i e ’ ss  to t h e  l 3 , t s i n ’ -~c a t e ’ r r e - s el l- c t  s ,

F lood c o n t r o l  l Y i e - a s ur e ’ S a l s o  a c t  t n  c o i c s c r\  e.- i l - - l a n d  re - s o u r c e ’ s

of th~- Ba s in  b y r i  due i ng  i- m s  ion a n c r  r- c d i i  cie ’nt m t  on -t rum b y m a  Ic I n c

land m u o r e  p r o d u c  t a c t -  h~ r e m ovable ’ 01 I i c e  f l e o r l  I , ~ - r t  r 1 he. - r e ’ a re
a l s o  e c o l o g i c i l , e. ’n v i r o nn u e ’ n ta l  a n c : I’ e - e ’ r m -  a t i o n , c  I b c - n e f : I m -  t o  p rope r
m n a n a  ge -m e -n t ea t  l a n d  in f l ood  p la t i ~~ , .-\ i t  boug h not  s t r i c t l y a f i r m m m  I c on  —

t re ) 1 b t -ne ’l i t , l and  e-n h a n c  e ’ m m -  n t  a r m in d  t h e  pt r t i n e .’ t e - r of pe ’ r m a  n e -n t
p ools  area : r l i u i t :p le ’ — j )U r p o s ( -  r e ’ s e ’r v m r i r s  \ c as  c - v a l u a t e - c : . Lan ’~ t t i h i i r

ment  be.- h i n c t  d i k e ’ s  cca s  c o n s i d e rt ’d  but  c h i c  t m  t h e ’ e ’ x t r n s c v c ’  f l i a g n i t m i :’
of the  c omup r e he ’ns ly e  re p o r t  cc i n S  no t  c-v a  1 iOn t t - C l

N o t  a l l  e)f t h e ’s e’ b e - n e - f i t s  hav e .’ be.’ en ev a l u a t e - c t  in a n i on e .  t ,i rv  s e - n s  t-

in this report. The’ princ ipal bene ’t i t s a s se s s ed  v t - r e - due .’ i t h e’ c u r —

t , c i l n u e ’n t  of loss  to e x i s t i n g  s t r u c t u r e s  and  goods . Ti le ’ t t h e’ r be -ne ’ —

f i t s , u l t i u c i u u g h  n u t  e v a l u a te d , s h ou l d  hr  c o n s id e r e  d c eh en  I c c  iOitl g
p r i o r i t i e s i i m n o n i t  t h e -  p r o j e c t s .

I ’he.’ s t  A r t ’ , a l so  took n ote -  of t h e ’ pos s i b l e ’  a d v e r s e - e’f l e ’ ct s  of f lood

c c r n t r r r l  m n e r i s u r e ’s s u c h  u S  t h e . -  e’ c  c m n u t i i l c  c o S t  u l  r i i i r l e ’ m n e - n t a t  i on , in-

c O i l V e ’ f li e ’ f le ’ or  d i s r u p t i on to pe op l e  in t i l e ’ p r e n t - - t v i e i f l i t y ,  P o S S i b l e ’

l o s s  c i  p r o d u c t i v e  l a n d , as ~c e - l l  i s  e’fl~ i r o n m i i r - n t , r l , i t l c i  e colog i cal r t i e  I s

of p r o p o s e - i mne. ’ - c s u r e . - s . [ h e - se .  i n v e r s e . ’  e f f e c t s  c c i i i  be. - r m i i n : n i m , ’ e . ’ t I  o r

e ’ l i t i l u t i , c t r - c i  in  i n u r e - d e . t , ~~l~~d cle ’s i g n s t a g e - s . 1 - c  u i r ~ l a ne  c , c - v e r y
c -h u r t  ~ i l l  b~ I l i n r i e  t o  r c l e c i u i t c - pe op le ’ in t i l e ’ p r c l t  t a m t -a t o  -i s~~i i t ,t b l e -

o r e - a  i n  th e ’  [ r o t c - c t  V i t  u n i t y  , i i i n i  to a m i l e ’ l i e c r , e t e  c -  m m f l r c f l i i c  l o s s e s.

1- i shi  l o sse s  c c c i i  he  m u i t i g i l t ’ci hu hat~’he ’ry cun st i - ou cti o n o r c c t [ r -r  m e - u r i s

and c t m : o c ’ m t : i t  i l t i c u i gh  los t  in u r t -  a m - r u  may  he ’ e. ’ m i h a r r c e ’d i n  i n c r t h e ’ r
;o r e - i l iv r e - s e -i - c o i r  i ’ o ’ I ~’ cse s r l i i r i m u g  a m i o r m i i : c l l v  d c c  s e , t s o r u .
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10. Floce Au~ rnentatio n Be nefit i

P robab l y the  in ost d i f f i c u l t  ar e a  of an o ly 5 i s  , w,e s t h a t  u t  fl oct
a ugr r i e n t a t i on  b e n e f i t s .  P r a c t i c a l ly e v e r~’ wate r r e s o u r c e . -  u se  p o i n t e d
to a need  fo r  h e . - t t e r  s t r e a m  r e g u l a t i o n  w i t h  f lows  d u r i n g  the  s u m me r
and f a l l  m o n t h s . A t t e m p t s  cc e. ’re made  to c o r r e l a t e  the  i nc  r e u s e  in
va lue  due to  i m p r o v e d  f low reg ime , althoug h riot a l w a y s  wi th i tr e a t
p r e c i s i o n .

V a l u e s  uc e-re at t a c h e d  to f lows  r e q u i r e d  to m e e t  t h e  cc~e t e r  q u a l i ty
c l a s s i f i c e t i c r s  adopted by the  S ta tes .  In t hose  i n s t a n c e s , the ’ c h e a p e s t
a l t e r nat i ve ’  co s t  was  u s e .-d  as the y a r d s t i c k  for  b e n t - f i t  m e a s u i r e m e i r t .

W h e r e  a p p r o p r i a t e , a n a l y s e s  w e r e  made of the  i n c r e a se  in p o w e r
e r r e ’ rgv  a t  d o w n s t r e a m  po\c-c ’ r p l an t s  due to hi g h e r  f locc  s • I n c .- r e - i sc - s
iii  C ’n e ’r g  o u t p u t  w e r e  t r a n s l a t e d  i n t o  do l l a r  b e n e f i t s  l iv  a p p l y i n g  t h e . ’
r n a r k e - t c , i i u u e  fc )r  p o w e r .

Imp  r ove d re -c r e a t i on  and f i s h  op p o r t u n i t i e s , made p o s s i b l e  by
o e i g m n e m i t e d  s t re a m  flow , c~ere m e a s u red in d af l a r s  per  u s e r d , c v .
Dollar c-aluies cvere based on accepted standards , as  d i r e c t e d  by the
W a t e r  Re ’ s o u r ce ’s Counc i l .

In c a s e- s cc-h e re ’ f low a u g men t a t i o n  cc ~n S  u s e d  t o  p r o c - i d e  ~c d t e  r sup ~
pl y to  docc m i s t r c ’ , u m n  u s e ’r S , l)e m i c f i t s  w e r e  n n t ’ o s u i r e ’d o s  t h e ’  c o s t  of the ’
a l t c ’r r : , o t i c - e’ s o u r c e  m o s t  l i ke l y in the a b s e n c e  of the - project . As in
the c - v a l u a t i o n  of v a  te’ r q u a l i t y  rec r e ;o t ion  a n d  fish and w i l d l i f e . -  , t i n  s
m a n n e r  of b e - n e f i t  o s  se- s s in e -n t  is c o n s e r va t i v e .

S t -ve ra !  a r e o s  of ac c r u e d  va lue  due.’ to i r r r p r o v e ’d  f low li , i  c-c no t
bee r: m r - c ’ a s e i r e ’dj  in d o l l a r s  ar i d  c e - r u t s .  One e x a mp le is  t i m e  c - r d  o : , e ed

l a m u d  v a l u e  caui se-d bc m nnproved quantit y a n d  qua  li t \  of 11 cc\v ~ ~ t u i d i e  s
u n d e r  cc a by t I  t ’  Corps  In s t m t u i t e  of W a t t -  r R e s o u r c e s  i m : d i & ’ u t e .  t l i t
t h e r e  is a c-er  de ’f ~r i t c  i l i r i r e t - o r u  g a i t :  a t t r i b u t a b l e -  to i : r : p r r e v e ’d f low
r c ’ ci r i i e r n ;  aIt I- u -:gt , e  p r e c i s e  tt- e.’ l i n i qu e a  fo r  t i - n n s l r t i u u g  t m  i s  c ii T .  in to
do l l a r s  a r c h  ce ’ u c t s  h a s  r i o t  v e t  lce ’ e’ r r  d e v e l op e d .

Gee :e . ’ r o l l c  , t m ,  Ear i c -  A c t i o n  P i , u r -  p r o v i d e s fo r  s i g r i u l ’i c , t r : t  f l o v
i r i c r e , o s e s  t h i r o m i g } : o e i t  t i - c  b a s i n  cu -h i d - ‘c ou l d  p r c c c ’ i u h e ’  i l s e s . i t  s i r o r i l e l
be n o t e d , ho cc e’ c- e ’r , l i m i t  h e n e fj t  , i s s e s s r c m t ’ r m t  n h m i e ’ t e a  f l t c c u - , j u i i t I r m c ’ , m t t t i ’

h a s  be- ( . 0  c-c ’  r - - c c c l i  S e ’ r c- i t  i ’ e  - 
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C. COSTS

In preparation of this report , efforts were  made to evaluate
th e cost  of imp lem e n t i ng the e n t i r e  1980 E a r ly  Act ion Plan.  This
was done with the unders tand ing and r e a l i z a t io n  t h a t  not all p lan
elements are susceptible to evaluation at th i s  t ime . One example
is the flood pla in  zon ing  p rog ram “~1 ich wou ld be implemented b y
the local c omn n n u n i t i e s  and the State s . I r c  m a nc  i : s t a n c e s , t i n e  pro-
g ram can be a c c o m p l i s he d  b y zon ing  with out a t r an s f e r of norec’
or land  t i t le .  On other  o c c a s i o n s , it mzu v be n e c e s s a ry  to a c q u i r e
land if zoning  of r e q u i r e d  s t r e a m  r e a c h e s  cann ot be e f f e c t e d .

A n o t h e r  example  is t h e  cos t  of sev e-ra l  of  t he  a reas  of w a t e r
quality improve n u n e c m t  s u c h  as s epa r:  t c o r .  f c o m b in e d  sewe rs , an d
c o n t r o l  or r e m o v a l  of c r i t i c a l  be ,t t c n -

- s ludge d ep o s i t s  i n c c at e r
bodies .  Ex tens ive  des i gn or r e s - a r c i  is r e  eded in  a r e a s  such  as
ti r e’ se be fo re  a n i c u  i n 11: g f u l  e s t i r n , c t e  c ar  be ma de ,

The p r o j e c t  costs  a r e  based  ciii  r e c e n t  p r i c e  le v e l s  w h i c h  a r e
c o n s i d e r e d  adeq u a t e’ m e a s u r e s  of value for  1-Thor , goods , and
se rv ices  tha t  c uo u l d  be r e q u i r e d  to i m p l e m ent , ope ra te  and In c u r : -

tam a p r o j e c t .

For ma j o r  r e s e r v o i r s , e s t im a t e d i i r c ’ e s t n n - e r - t  c o s t s  i tic- o lvu r ng
the economic e’vil ciatiomi of p r o j e c t s  i n c l u d e  f i r s t  c o s t s , i i t e r e s t
d u m r i n g  c c u n s t r u m c t i o n  for  l/ , i  the e s t i m a t e d  c t m r r s t r c t i on  pe r iod  in ex-
cess  of omie  c -ea r  a n d  tine p r e s e n t  w o r t h  of f u t u r e  a d d i t i o n a l  f a c i l i t i e s .
Annual costs utilizing an i n t e r e s t  r at e  of 4 7 / 8  p e r c e n t  c vmth  a pro-
j e c t  e c o n o m i c  life of 100 y e a r s  i n c l u d e  i n t e r e s t  and  , e r n o r t i i a t u o n  cnn
the total inves t r ncr u t costs , p r o j e c t e d  an mn ua l ope r a t i o n  am i d  r n a i n t e . ’  I —

ance costs  amid a n n u a l  e q u i v a l ent  cos t  of m a j o r  r e p l a c e m er : t u r . I . e - S  S

of taxe s on lands  cc-ore e v a l u a t e d  on c u r r e r - t  t a x  t r en d s  a n d  the ’ l e t
loss of p r o d u c t i c - i tc  on lands  c c - o s  i t i e - l ad e d  i n  cc ’ r t , c : r  i n s t a n c c -  s c~h e r e
p r i o r  r epor t s  i d e n t i f i e d  t h e s e  e c o m n o r i n i c  l o s s e s .  Iii t I c - a u t h o r i .’ c t l o : :
r e -p o r t  , n l l  s uch  los s cc i l l  r e q u i r e ’  a c o r n p let e  d e t a i l  i r m a  lv s is .

D. S U M M A R Y  OF B E N E F I T - C O S T  E V A 1~U A f  ION

As n o t e d u r n S e c t i o n  V H J — f 3  ,o l c t ’ r i e ’ f i t — c . -o s t  u i r , u l v s i s  w as  r n - o d e ’  m l
e ac h  e l e m en t of the  p la in c c h t ’r e  r r a r c t e r m , e ’c n l i , u t i m ’- c c o s  pc ’ s s i l c l e ’ .

O t h e r  ele’ r i o - n : t s , cu -h i d  did r i o t  l en d t I e r ’ m s c ’ l \ c ’ s to  sca h . m r , i l v s i s ,
cue re in c lu de - I  i n  t h e  p lan if t ine  C o o r d i r n u t  i m r g  C c c - i n  r i u i t t e ’ e C e c i m  side ’ red
t h e m  b o t h  e s s e .’~n t i o l  t i c  t he  s u t i s f a c - t i e c r  r e f  b a s i t -  cc~n t e r  r e ’ s o c i r u  e ’

needs  am i d  e o r r ’ p . c t i b l e  c u i t h i  t h e  co e ’ r a I l  ‘ c e l l — t  e . ’ i T : c  r c f  t h e  peop le’ c f  t I e-

ha s in .
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Economic  an a ly s e s  are considered suf f ic ien t  to d e t e r m i n e  whe the r
an e lement  should  be inc luded  i i i  the plan.  Late r i n d i v i d u a l , detai led ,
p roject  design cc i l l  re f ine  both the scale of development  and the bene-
f i t s  produced.

Sp e c i f i c a l ly  a b e n e f i t  evalua t ion  has  been  made of each  of the
f o l l o w in g  wate r r e s o u r c e  p r o j e c ts :

( 1 )  Ei g ht U p s t r e a m  W a t e rs h e d  P r oj e c t s  C u r r e r :t lv
Be ing  Planned

I n s t a l l a t i o n  cos t  of these  ei~~h t  w a t e r s h e d s  is an e s t i rn at e - d $18 . 4
m i l l i o n  of which  $111 . ~ m i l l i o n  a r e  a l loca ted  to flood p r e v e n t i o n . $1 . 8
m i l l i o n  to s t o r age  for  cvater supply , water qual i ty , and fish and wild-
l i fe : m d  $4 . 1 m i l l i on  fo r  r e c r e a t i o n.  A n n u a l  c o s t s  a m o r t i z e d  a t
4 7/ 8  p e r c e n t  i n t e r e s t , l O P — y e a r  p r o j ec t  l i f e  a re  u h o ’ i t  $Q~ e7 , ~flQ ,
B e n e fi t s  a r e  es ’i ma t e d  to be $1. 4 mi l l i on  a n n u a l l y ,  c c c n s i s t i n g  of
$3.I u , 700 f r o m  r e d u c t i o n  of f loo ’thu’ater a n d  s e d i m e n t  d a m ag e s ,
$5°3, 000 from recreation , $l~~~, 000 f rom f i sh  a n d  c’ i ld l i fe  devel-
opme n t s , $U 1 , 800 f r o m  r e d e v e l op m e n t , $155 , 500 f r om  l and  en-
h a n c e m e n t  an d  Si  17 , 000 in s e c o n d a r y  b e n e f i t s . De t a i l s  of cos t s
and b e n e f i t s  o r e  shown i i i  Table F-66 of Appendix F c--b i le  the allo-
ca t ion  of s t o r l o - and c o s t s  -‘ire shown in Table  38 of t h i s  r ep o r t .

(~~) N in e  Po ten t i a l  U p s t r e a m  W a t e r s h e d  P r oj e c t s

I : : s t a l l a t i o m u  cost  of t h e se  v :u t e r sh e d s  is e s t i m a t e d  at $ 10 . 3 mil-
l ion of c c h i ch  a b o u t  $l~~. 0 m i l l i o n  will  he a l l oca t ed  to f lood pr ec -en~
t ion , $ 3 . ~r m i l l i o n  to st o r a g e  fo r  cu-ater supp ly , cc-ater q u a l i ty  an d  f i sh
and cc - i l d l i f e , a n d  $3 . 8 m i l l :  urn to r e c r ea t i o n . Ann u al c o s t s  an n c r~~
t i z e d ct -i 7~ 8 p e r c e r : t  i n t e r e s t , l00~ y e a r  p r o j e c t  l i f e , a r e  abou t
50 40 , 000 u r n t : c i a l l v .  B e - n a - f i t s  ir e  e s t i m a t e d  at 51 . 0 m u l l i o n  a n n u ’ i —
a1l~- , consisting of $440, 00(1 u r r n u a l l ’ ,’ f r o m  r e d u c t i u r :  c f f loodcu t I e r
a n d  se d i n i r r u t  d a m a g e s ,  $ 10~ ~ 0 0 j r  l a n d  e nh a n c e -m e -n t , $77 , 100 inn
s e c o i r c f u r - -  b e n e f i t s , $1~ ~~, 30 ( 1 iii r ede v e l opm e n t , Si fl- - , 800 in  r ec  m e —
; i t  i i  a d  ~~~~~ 700 in cv : it er  s u p p ly .  D e t a i l s  of c ost s  and  b e n e f i t s
a m e sb  cc r in  Tab le  F — 6 (  of A p p e n d i x  F cu-hile t h e ’ a l l o c a t i o n:  of s t e a r —
:c~~~ ’ a r i d  e’ u c s t ~~, i r e  sho ’’ ’i in T a b l e  30 of t h i s  m e ’p o r t .

( 3 )  Sc-v o n M aj o r  R e se r v o i r s  with  Flood C o n t r o l  - i s  a
r i  m a ry  P c i  rp ose-

T i r e - s e  p r o j e c t s  a r e -  d i s c u s se d  in 4 - t i l l  i t  A p p e n d i x  N I . P e r t i m : c - : : t
c f c t c  a r c ’  sh o ’c n  in  Table ’  -1- I , h en e~ u t s  n r c - s h own  i t ,  T u h l e - 41 , c o s t s  a r e
s i n c e ’u nu i n  I’a l c l e  Ui a r i d  a c u c i n n p e r u ~~c c r n  of t h u  t u c c i  i~ sir cu ’ ii i :  ‘r~~h l~- -1 ~.

i- _ I l - i

- .~, — —  — — — —..‘——— _ _ _  , ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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(4  ) T h r e e ’  M a j u r  R e s er c - o i r s  W h e r e  F lood  C o n t r o l  is
Not  a P r i m a ry  P urp o s e -

T h e s e  n r o j e c t s  , c r e ’ i b s c us s Od  in dc t  i i i  in A p p e n d i x  NI . 1 3 c m

f i t s  a r e  sh e - m n  in n  Table 41 , c o s t s  ar e  sho c c n c c :  r o l e - 42 , ,in d a
c o m par i s o n  c l  t i n e ’ tu c i .1 t c ~ s i c o o r :  l u m  Table  4 3

5~ Fj ’e n ’ I m , c : u l  i m r u i m c t i o n  P r o~ c - - t s

i , o i ; i l  p r m - t m - m t i o m :  p r o ~ c - :t s  c r .  d u s cn : s s e d  i n :  d e t u c i  i n n  A j : p e - u d i x

Ni , A s u m n n r n i d r v  c m l  c O S t S  t u m i d  b e n e f i t s  is sb - c  omu  Table  44 ,

( t )  l t m a r t f o r d  t o  l l o l \ ’ ok e ’  R e c c - u t l i o - , u l  ~~- v u g . o t u o r: P r o ~ e- ct

B e n e f i t s  a r e  e x p e c t e d  i t -  :icc r I o  p r i m a r i l y  I r e c r e a t i on a l  b o a t —

l u g  n I t l : o u c h n  t h e ’ ~- roj c c t c c o - : l m l  a l s . - bc - n c ’ f i t  C u m I n  e m r c i a l  mia ~ -i~~a t c o ’ ,

fi s h e r i e s , a r :d  1 c m - I  v a l c i e s . T o t ,  1 , t r c u c u a l  b~~ ce- f u t s  ( ~ M — v c a r  l i fe  4 7 /
pe r cen t ) , u r d ’ i - s t u n t i n - c l  t o  be $ 1 , ~c - e 3 , 000 u r i  a r c -  d e s c r :l ed inn
in Appendix 1 . Ave ’ r u ~~c j i m c :i:c l ca sts ir e  e st i - t e d  it  $ ta~4 , 1( 1 ) .

( 7 )  L o r m - I s l a r u d Soun d to i l u r t i m - r I  C o m m m n m e r c o u l  N: v iu ~a t ion n
I l’ uj c ’ Ot

B e n e f i t s  a r c  e’x—pi’cte d to u c c r ’ i ;e p I ’  r m ar i l  t -  t i - u n :  sp o r t u n i c u
s a v in gs r es :1 t 1r ~~ f r o n m u  c l m e m n n U dl - t c c n p e i i n m o  0 1 : 1  cc c i e m un ~~. B e n e -

f i t s  an d  cost s  :u n’e d i s cu s s e d  inn I t  01 in  m\ p m c c - n m l i \  I .  T m - t i :r iu u u a l

b e n e f i t s  ( 5 0 — v e ; i  r l i f e . 4 7/ 8  pe r t e ’ r : t i  u n e  e s t i n m : , c t c d  to be $1 , O~ 4 , P C i

Ave’r a g c n  a n m u u a l  c r e s t s  a r t ’ e s t c n c t e ’d c t  $ - I t I ’ , 000 .

S u n u n m n c u  rv  c c f  ( c n m t mm

T , ib l e  4~ p r e s e n t s  a Su i i n m a i ’ v  of C o s t s  -u ’ t i n e - E a r l u -  \ n u n

P l a n  to g ic-e p - r s p e c t i ve  om n t i -  r r u n c c t n c l c c f c  nil e f f o r t  t O t  c - i l l  he c i : —

v o lv c d  inn  n n i e ’ et c n g  b a s i n  \ c O t e r r e - s o u r c e ’ i r c e c t s fo r 0 1 0 0  t n n m m e

u’ m n t r ’ . Se ve ’ r :u l  c t  t i m ’ e l c n r m ( ’ m n t ~~ c i  i t  p I n  h . c c  c m c d  be’e~~n c c  c i  - n d

u i - c a u s e ’ t i n - v  a r c - b e y c m n 1 t i n e ’ i j m n i t ~~ e e l  t I j s  s i i 1 \  , E\ . u m - i ’ l e ’s r e’
- m r m n u e - u n t m - m  of  t h i n ’ cc r t e -  r n c  - 1 i t c ’ ’ h e - m m  m c :  t i e r i n n e r  cc 1 e 1 -  . e \ \ c’ n S c  p m  r i  —

t i o n , c i m c m c u u t r c l l i ’ d  rmu io ff , duc  e r - o d i n  ~~t cc , u~~i c - cc t i e r s  or al  h u t t c m m n  d e —

pot- i t s .

T h u c  c o s t  ci  u t i c i ’  e ’ l c ’ r I e mn t S  l i c e ’ p i e r :  l i m e  c- c 1 r e ’ .cp p r m - \ i m n ’ . l t u ’ c l ,

ba~~e’d u n  a v e ’ r n i e ‘ o m i t  p r i c e ’s . L x u n m a e i r ’s of t h u  I c t ’ c r  c c m c u l d  i c e ’ t } m ~ ’sc

c o st s  t m’ p r c c v l 1u m c: t h i n  c i c l n t i o n n i l  t , i - e l  i n n - - c o c c u s  e l  p e c c c e - r  r e q : r c d

I c y  t i n e -  y e n r l I S P  or p n c e \  i s u c r m  1 a c c e s S  l l n ’ I i C t c , u n n k ~ c i  s t rc - n u r s  nc r

p e r i m i i e ’ t e - r s  oi \c u t c r b o d ie s .  D ’ t c i l c l s i  l i e s  1 p r c l c ’ e t . e r e , e s  cc i l l

he t n r ’ e ( ’ s s e r y  t ea  a r r i v e ’ n r n c ’r ’ c i r c e i~~ r ‘ s t m r n r . c t - - - ,

j ,
~

_~’
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TAB LE 43

COMPARISON OF ANNUAL

BENEFIT S AND COS TS FOR MAJO R RESERVOIRS

Total Total Total Bene f i t

Projects First Costs Benefits Charges  
— 

Cost  Ratio

($ 1~~000)
NEW HAMPSHIRE

Bethlehem Junction 16 , 000 1, 310 948 1, 4

Claremont  10 , 9 10 1 , 436 1 , 233 1. 2

Beaver Brook 1 ,660 268.9 96.8 2.8

Honey Hill 11, 100 2~, 310 82 3.4

VERMONT

Victory 
6
, 600 563 439 1. 3

Union Village 1 ,300 233 84 2.8

Gaysville 31 , 600 2 ,676 1 , 850 1. 4

MASSACHUSETTS

Meadot, 41 ,400 2 ,769 2 ,403

Tully — 18 ,700 2 , 019 1 , 453 1.4

Gardner  1/ 
4 , 070 338 272 1. 2

Knig htville 4 , 400 680 2 5 3  2 , 7

CONNECTICUT

Cold Brook 4 , 700 710 302 2 . 4

Blackled ge 18 , 300 2 , 094 1 , 080 1,~~

1/ Modif ica t ion  to Exis t ing Corps  of Eng ine. rs R c ’ s ’ r v o i r

— ‘
,
- ~ I

~ 
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T A B L E  45

S U M M A R Y  OF COSTS
E A R L Y  ACTION P L A N

W ATER QU A LITY

1. Sec o n d a ry  1.,evn ’ l T r e a t m e n t  f o r  1980 $ 2 4 0 M
2 , Advanced  W , c s t c ’  T r e a t m e n t  fo r  1980 
3. O t h e r s  (Costs  i-cot a v a i l a b l e )

Low F l u  vc A u g  r u e nt at i  on
Com b i n e d  Sewi - r S e p a r a t i on
U n c o n t r o l le d  R u n o f f
D i v e r s i o n  of Wast e~~~c t c - r s
B o t t o m  Depos i t s  

_________

C c - c c - ct $ 2 5 9 M

P O W E R

I n s t - t i l e d  C a p a c i t y  3 , i c ~~c ( )  m ej ~,t w a t t s
1 . C o n v e n t i o n a l  H v d r u  $ ~, ( NI

2 , Pum p e d  S t o ra g e  H v d r o  —~ 10
3. m t .  C o m b u s t i o n !  Gas  T iu  r h in e  41)
4. N u c l e a r — f u e l e d  S team 40()

Cos t  ( p r i v a t e  s e c t o r )  $ 7 (~O\ I

OUTDOO R R E C R E ,-\ TION

1. E xp a n s i o n  of E x i s t u i cz W a t e r  B o d i e s  $ 1~~N 1
2 , C u i c s t r u c t i o n  of N c ’~c \ \ , i t er  B o d i e s  

C c c r p s ’ R n ’s e r v - ) l r s  $ , S M
P I . S t c t - R e r , e r v o i r c -
Oth e r L ’ p~~t r c ’ l r n

R e s e  r \ - c ) i  r s

5 . N a t i on - I l  R c c  r e i t ~~ c ic  - \ re  , i P l an  12 ( )

4. W i l d  a n d  S- c’’ ue  R ive ’  r s  
5 , M o di t i v i t t o t u  i t  t~~I ree  I - ’ 5 X I S t I I c I .  C orp s ’ Rn ’ s e r v c c u r r c  —

Cos t  ~ ~~ ~N 1

I ’ R E S E R V A T I O N  OF’ SITES

1. A r c } u - i c l c c u c ’;i l

I I N ’ t o r i c d l
3 . N t  t o  r i  I R e  s e cu  r~ e

Co s t  (
~~ 

, s t x m i t e  c t  p t c s s i b l e)
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A N A I ) R O M O U S  R E S T O R A T I O N

1. Fish  La d d e r s  it  Five E x i s t i ng  P o v er  Darn s $ 1 3M
2 . C o n s t r u c t i o n  of N e w  F i s h  H at c -h e r v  F a c i l i t i e s  7
I . S t r e - i m b a n k  :\ cquis it io r i  

4 . P r o v i s ion  c - c f  Re  se’ r v o i r  F low R e l ea  Sc ’s 4
C o s t  $ 

) c
~ M

R E S I DE N T  FISH - \ ND  W iL D L I F E

1. I m p r o v e d  Ac c es s  at E x i s t i n g  W a t e r  B o d i e s  (~i p p r o x ) $  3M
2 , }‘ r o v i s i e c n  of N e w  W a t e r  Bodies  

C o r p s ’ R e s e r v o i r s  $ 1 2M
} L S t - c o  R e s e r v o i r s  2
O t h e r U p s t r e a m  2 3

Re- se’ r v o l  r s
3 . E x p a n  n— t ( c t c  c ) f  H , t t c ht ’  r v  Fu c i li t i e  s S

4,  E — ~ i n s  iv e  St r e t  i n t ) an k  ~‘\ cq u i s i t io n  Pr o g r t  ii~ 20
C o s t  $ o SM

W A T E R  S V I ’ P l . Y

1. N c c r t l c f i e l d  Mt. D i v e r s i o n  S n O N I
2~ E x p a n s i o n  of N i u n i c  i pal  and I ndu s t ri a L  Supp lies  ——
3 . C o r p s ’ R e s er v o i r s  1- ~

B e a v e r B r o o k
‘rei l l y
I c c f l t ’ \ ’  F I j I  I

4 . t, p - .t  r e - I - c -  Re se r v o i r s  
Cos t  ~ ~O 7 N I

N A \ ’I G - \  F I C N

I .  I c ) i i i ,  I s l , I I ~ c l  ,S c - i 1 T ~ ci t c -  l l , i r t t c r d , ( c c n ~~~ ’ C t i e ~~ , t  p r o n ’ c  ~c - I N I
2 , l ! - , r t t - i- l to l i c l ’ c’ok e Re - e’ r t - , i t i i c n p l c - i c c  t I

S~ I n I c p I ’ c \ c ’ n c e  i n t n -  l f l  N i c i n  ~ t c n i  l ’ c c \ \ e ’ r L o e c l s , e’ t c  * ——
( ; c c ~~~t ‘- L’ \I
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UPSTREAM WATER AND RE LATED LAND RESOURCE MANAGE-
MENT

1. Land Resource Planning $ 3M
2 , Land Treatment  33

Private Lands $3 1M
National Forests 2

3. Resource and Conservation Development Projects  24
4. National Forest St ructura l  Improvements  15
5. Land Acquisition for National Forests 9
6. Loans and Grants for Rural Wate r Supp ly and

Sewage Treatment Sys tems ( $ 1 I OM )
Cost (not including item 6 which is contained in $ 84M
costs f or Wa te r Supply and Wate r Qual i ty  ele-
me nt s)

FLOOD CONTROL

1. Corps ’ Dams $ 86M
Victory $ 2 M Honey Hill $ 3 M
Bethlehem Junction 5 Meadow 41
Gaysville 23 Beave r Brook 1
Claremont  10 Kni g htvi l le 1

2, Seventeen Upst ream W a t e r s h e d  P r o j e c t s  25
(78 dams)

3. Other  U ps t ream Dams 11
4, Five Local Protec t ion  P r o j e c t s  51
5. Flood Plain Regulat ion (*e s t i m a t e  not p o s s i b l e )  *

Cost  $ 173M

Total Earl y Ac tion Plan $1 , 782M

Parag rap h E of t h i s  s ec t ion  d i s c u s s e s  a l loca t ion  of p r oj e c t

costs and Federal cost sharing for eleme-nts of the plan. Due to
the var ie ty  of a v a i l a b l e  wale r r e s o l c r e ’ e p rog  In c ms an d  a l t e r n a t i v e’s ,
it is not possible  to d e t e r m i n e  ti -c e h r e - - c k d o w n  b e t w e e n  p u b l i c  and
private expenditur es or be tee -een Fede r a l  and non-  Fe de r , t l  expendi—
tu re s.
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E. A LLOCAT ION OF PROJECT COSTS A N D F E D E R A L  COST SHARING

1. Cost  A l l o c a t i o n

The  co s t s  of m a j o r  m u l t i p l e - p u r p o s e  r e s e r v o i r s  h a v e  been a l l o c a t e d
to app l ic a bl e  p r o t e c t  pu r poses  b~ m ea n s  of t he  ‘ s e p a r a b l e  c os t- re -
m a i n i n g  b e n e f i t s ’ method.  T h i s  a s s u r e s  tha t a l l  purpo’-es share equitabl y
in the  s a v in g s  of mult ip le-purpose developrn i i c t  and  t ha t  e ac h  p u r p o s e
p r o d u c e s  b e n e f i t s  at l e a c — t e q u iv a h ’t c t  to t h e  cos t  01 i n c L u d i n g  t hat  p u r p o s e
in t h e  pro J c~~t . U p s t r e a m  w a t e r s h e d  p r o l e c t s  a l s o  u s e d  t h i s  m e t } c c c d , as
w e l l  as t h e  ‘ a l t e r n a t i v e  k i s t i f i a b t e  ex - n e l i t - o r e ’’ and  - 

u s  c of t ad l i t i c ’s
m e t h o d s .  Cos t  , t l l O C , t t i c c O  c l , lt ~~ t o m  f l1~ c l c ) r  r e s e r vo i r  pI’ c o e ct s  a r c ’  sliowr~
in F a b l e  46 w h i l e  cos t  a l l c , c a t i c ii of s m a l l  u p s t r e a m  -c-cc a t o i ’ sh e d  p r o j e c t s
w a s  sh - c -w n  in T a  d e s  3s a n d  3 - c • 1 bc- c s e data  w e r e  d e t e r m c n c - d  to i n di c a t e
t h e  econc rl1 ~ c lu ~~t i l i c a t 1 c c n s  of a p r c c i e c t  a n d  t h e  r i a ~~o t t n ie of t h e  s c , t l e  cc f
de v e l c c p n i e n t .  Ni ~~r e  r e f c ned  a n a ly s e s  w o u l d  he Iu ’ce ’ s sc i r \- d u r i ng  l a t e r
d e s i c , n — t a c c ’ ’- .

2 . C c c s t  S h a rin g

C o s t s  ot n i u l t i p l e — p u r p ose  r e s  cr c - c - j r  s w e r e -  a l l o c a t e d  t c  - p r o j e c t
p u r po s e s  to fo r m  a b a s i s  for  a p p o r t i c cn r n e n t  of c ’s t s  - F e d e r al  p r o s —
e ’C t s  r e q u i r i n g a t it h c r 1?  a t i c  fl r i - p o r t s  w o u l d  be r - f c i - c  - c d  t c c  reflec t Federal
and r i - c m  — F e d ~- r , t  I cost  s h a r c u g  -‘\ p or t ~ o n m e r c ’ of c o s t s  have ct ’ i ’n based

111 c u r r e n t  i I c - I j c - i -c ’x n r  e s sed  i n  F e d e r a l  le~~ i s l a t i c c n  a n d  ~c dn ~~~i i s t r a t t v e
c r i t e r i a . ,-\ c c ’rc ~’r , i l n z e d  p i c t u re  of c u r r e n t  ~~- c s t  s l i c i r ~ n~ p r a c t i  e liv
r e sou  r ci ’ c i i i ’  - - c m v  fc  d l  ow s

Cu- - c t  s ha r i n g  for ncttn ~ pa l  t r e a t m e n t  p l an t  f a c c l t t i e s  c a t - i c ’s f r c m i
30 t c  S’-c ’~, t o i -  t h e  F e d e r a l  sh a r i - a nd Ii , i  l a n e  e ~~‘ n e r i l l V ’1 ) a d  b r  by t h e ’

) T U l c i ne ’( S ta te  a n d  l o c a l  c - - i n : c u n i t v .  C o st  5 l i , i I’ i I c c  ( c - i  1 1 c \\ Icc ~~n i e i i —
t a ti on tci r w a t e r  qua 1 i t y  a r i d  u n i v  a f t e r  i c i t ’q u a te  t l ’ c , t l r n e ’ r c t  ~ nd in  l i e u
c - c t  ad va n ced  c e i s t e  t r e a t m e n t  c c i i  c c - c  i s  h i g h  i s  I P t ) - w h e n  su c h  st o l - ag e ’ s
c , t r i  he m a d e  P a i l  of a F e d e r i l ’ r e s e r v o i r  p r  - i c c  1 , c ’’- c c e - -~ i n  c i s ’ s  w h e re -
l c e n e ~~~c t , t r j ~ ’s c a n  be i d c n t c f i e d .

~c i -  1-:. - i r l v  A c t i on  l i i n i i c k c ’~ no r c ~~ - - r i i r n e n d i t  1 1 5  or  F e d e r a l
i l l ’ . i ’ S t : l l c ’t  l i i  c ic ’ i  t a c c l i t i e i — , (~~~s t s  c c l  I c i c c e  e m  t i e  t l i t  i c - s  cc c c ~~ ld  c i ’

t c c c c i n p l : s i i c - c i  i l l - c u d !  p r i v , c t - - i r c v e s t ~ - i e n t  o~d r e  i ’ i c c i r ~~~- t t c l i - h \  f t c ’

u s er  c r : d c - r  t l i - c~ i’ , - c i : I i t u m c  - c - i i ! i - - i i t i e s -c t h e  i: , c : e r I t l ~~ w , ’j -  ( -c
- i - c -

ur i c - - c u -  - i i .

( c ~~r 1 e r I l  r ” c r c n t t i c ’ n  t ) _ ’ ( )  - s t  - i m l i m  v-c t b  c i’ c - d ; t  ~ 1v co t - - c r
c c r 1  in  t i - I I 1 C - - - c - c t  P c i  ~i 1  p a r t t c i i c t t i  i i . i l i i i l t t l c L e — P l l r o i s e i e ’ r. t ’ l \ , , l r s ,
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the  Fe de rcd Go~- e’ r i r n i e n t  w i l l  be re s po i i s i l ) l C  fo r  t h e  coics  t r u e  t i uI i

costs of specific lan d  ,u i d  b i t s  ic fae ’i lj t i e ’  s fo r  rec re et i o n  end  f i s h
and  cc i ld l i fe  c ’ ic h ~ i ce  i i i e nt . B a. sic f a c i l i t i e s  a rc  de f ined  ;t s g e - i c e -  r I  I
p a r k — t y p e  d a y — u s e -  and  o v e r n i gh t  ca mp ing f a c i l i t i e s  is o p p o s e d  to

suc h i i l c , t s e i r e -s as p l a y g r o u n d  f a c i l i t i e s , lod gi- S , o r  l c o ~et r e n t a l
Si ’ ~ \ L i ’s . l)c c-I- lop rnc ’n t  in 0 xci ’s  s of basic  fac-  i l i t ie  s would  be ii

local r e s p o n s i b i l i t y .  Local i n to  r e s t s  wil l  be e n c o u r a ge d  to a s s u m e ’
re s p oi rs i b i l i t y  for  ope r at i o i i , m a i n t e n a n c e, and  re p l a c e m en t. The
Fe de ral Govt  r nm n en t  cc i ll  also  pa r t ic i patc in t h a t  portion of joint—
u se  rese  r v o i r  fa c i l i t i e s  which  can be a l loca ted  to re’ c’ r e a t i o n  an d

f i sh  and w i l d l i f e ’  e n h a n c e  i i i e i i t .  W h e n  r ec re~e t i ori  is on l y t i r  m c i—
d c ’  i i t c t l  pci r t ot  the - p r o j e c t , t h a t  is , i t s  it i c l us  ion i n v o l v e s  no chc ~u ig e s
iii s cal e  of t h e  i- c se  rc-oi r - t b -  F-ce- do ral  Govc- rn  m e ri t  cc i l l  as s  o ne’  t i r e

cos t fo r  bas ic  f , i c j l i t i c ’ s .

Unde r Fede ral ,jjd programs ad m in i s te  rc- d by the  S t a t e s  t h r - c i i t g h
the B u r e a u  of Sport Fishe ries and Wi ld l i f e , the ’ State m a y  r e c e i v e  up
to 75% the cost  of approved fish and wildlife development or programs.

Unde r the on-go ing  a nad r omo u s  f i s h e r i e s  r e s to ra t i on  p r o g r a m ,
cost s h a r i n g  is a s s u m e d  to be a, total Federal  r e spons ib i l i t y , with
requi red  r e s e r v o i r  and h a t c h e r y  cos ts  borne  subs tan t i a l ly b y the
Federal Government .  S t ream acquisi t ion p r o g r a m s  for  r e c r e a t i o n
and f ish  and wildl i fe would l ike l y be accompl ished t h r o u g h m a t c h i n g
gran t  p r o g r a m s .

Wate r supp ly cos ts  are  c u r r e n t l y en t i re ly i - con— Federa l  and
chargeable  to the u s e r . All costs  allocated to the wate r supp ly
port ion of a mul t i p l e — p u r p o s e  p r o j e c t  mus t  be repaid wi th in  the
life of the p ro j ec t  and w i t h i n  50 y e a r s  a f t e r  the ’ wate r supp ly is
f i r s t  used. W h e r e  v-cate r supp ly is not u sed  i m m e d i a t e l y ,  no inte r-
est  on the i n v e s t m e n t  would be c h a r g e d  up to a maxirnuni p e r i o d  of
ten years .

Unde r the o n — g o i n g  N E W S  Study program , Federal cost shar-
ing will be c o n s i d e r e d  es p a r t  of ;e ma jo r  reg iona l i z e e l  s y s te m  f e - c r
dom est ic  and  i n d u s t r i a l  c c i  te r supp ly. Such cost  s h a r i n g  i n c l u d e ’ s
r e se rvo i r s, t r ea tmen t, and cc—iveyar ice facilities. The degree  of cos t
s h a r i n g  has  not been cs t a bl i sh -  at this  t ime and wi l l  undoub ted l y
va ry  on the basis  of de ve lopmen t  r e q u i r e d  and the  a r e a s  so r v j e ’e ’(l .

Navi gation cost  sha r ing  c-~i r i e - s f r o m  50% Fede ra l  fo r  r e cr e a t i ( cn a l
boating impoundmen t s  to 100% Federal  for c o m m e r c i a l  b o a t i n g  im-
provem ents. The cost of navi gation aids for both types of nav i ga t i o n
fac i l i t i e s  are  b o r n e  to ta l l y b y the Federal  G o v er n m e ’n t . Ti-c e c i r s t r i i c  —

tion costs of genera l  c o mm e r c i a l  navi gat ion f e a t u r e s  because -  of the
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wi d e sp r e a d  or g e n e r a l  n a t u r e  of t h e i r  b e n e f it s , a re  bo rne  a l mo s t
ent i re ly by the Fe deral  G o v er n m e n t  and  would  inc lude :  en t r a n c e
c h a n n e l s , open a n c h o r ag e s , and t u r n i ng  basins . Op er a t i o n  and
m a i n t e n a n c e  would be a Fe deral  respons ib i l i ty  for b oth types  of
b o a t i ng .  State and local interests are required to pr ovide lands ,
e a s e m e nt s  and ri g h t s — o f — w a y  as r eq u i re d  for  p ro j ec t  c o n s t r u c t i o n
and s u b sea u e nt  main tenance. They would als o be r eq u i r e d  to pro-
vide t e rmina l  faci l it ies , c o m m e n s u r a t e  depth s fo r  be r th ing  a reas
and re loca t ion  or al terat ion of exis t ing uti l i t ie s. In i n s t ances  of
land e n h a n c e m e nt , local i n t e r e s t s  would also be r eq u i r e d  to bea r
50% of the- cost p ropor t iona te  to bene f i t s  c r e a t e d  b y the disposal
of dr ed ged spoi l.

Cost shar ing fo r  flood control  p r o j e c t s  va r i e s  depending upon
the type of project. The cost of construction is c o n s i d e r e d  a to ta l
Fe deral  responsibi l ity  where  b e n e f i t s  a re  w i d es p r e a d  such as in
reg ional r e se rvo i r  pro jec ts  where  ti-ce cost of c o ns t r u c t i o n , oper-
ation and maintenance  are borne by the Federal  Gove r n m e n t.
Local pro tection projects  are at Federal  cost , bu t  local  i n t e r e st s
must  prov ide lands , eas ements , and ri ghts-of - cc-a v;  hold and save
the U.S. free  f rom damages due to c o ns t r u c t i o n  w o r k s ;  as well as
maintain and operate the completed w o r k s. Cash c o n t r i b u t i o n s
may also be required when other  bene f i t s  are provide d such as
land enhancement .

Costs  for flood plain i n f o r m a t i o n  s t ud i e s  a r e ’  e n t i r e - i c  Fede ra l
when req ueste d by m unici paliti es and prope n v  ap p r o v e d  c y  t in ’
State .

Under  Publ ic  Law 566 , the Soil Conse  r v , i t i o n  Sc r v i e e -  p r o v i d e s
techn ica l  a s s i s t ance  fo r  f lood c-out rol aspec t n-c • 

( - on st  r u e  t 1~~ f 1  (‘ c c i i  t s
a l loca ted  to flood c o n tr o l  ci ro as s u i l r ( ’( i  t P -c 11 v b~~ t i - c  F e -  do r al  Cov e ’  r n —
m ont , while the Federal  Gove r n m e nt  cc i l l  s h a r e -  c 1r 1e ~~~ of t b - c -
cos ts  al located to r ec rea t i on  and  f i sh  and cc i l d h i  t - c  . Vc i i i  r sup p ly
and cc-at e r q u a l i t y  cos ts  a r e  a lot-al  re i-~ pc  c i i s i l  ci I t  . A mu re c o r n —
p icte pr esentation of cost sha r i n g  f o r  l) e ’pa  m t  - - - t of  .-\g r~~- c i l t i r r e
p rog ra in po ten t i a l s  is c o nt a i n e d  in A ppe ’ r i d i  x I-’.

The Federal Cove rn r nen t  cc i l l  1) 1-ct r t i r e  e i i t  i r e ’ e ni — t of l a n d t r e a t —
i n c - n i t  I n e c t s l i r e s , w a t e r s h ed  ana l y s e s , f i sh  corel  w i l d l i f e  i — u r v c ’ vs  a r i d
an a l yses , and addit ional  acqu i s i t ion for  N c i t i o n i I Fo mc - n-c t r-c . T e e h n i e , c  I
a s s i s t a n c e  may be provided to  t e c i i i s  P c i ’  r e s ou r c e ’ i r r c t ’ i n t c c n r t ’ s  ,

f l ing and soil r e -p o r t s  on ci m c t t - l r i n g  f erm i b a s i s . T u e  l’ ’e c h i ’ m ’ , t l  G c - c~ c r 0 1 —

merit cci i i  p rov ide  t c c h m n i e ’ai  a s s i s t ; e m n ’ - f o r  R e s o u re  i - , ( e c r i s - m v a t b c r i ,

J \ — , ’ 1°
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, i i ic l  Developm en t p r oj e ct s  and share in cos ts  of e l e m en t s  u ndo r i t s
n o r m a l  a u t h o r i t y.  T e c h n i c a l  a s s i s t a n c e  cciii also be provided for
land t r c u t t n n e n t  incas u re s on mi o ni — Fe de ra l  land .

The Burc ’ ctu of Ou tdoor  R e c r e a t i o n  t h r o u g h the Lane! a n d  Wat e r
C o n s e r v a t i o n  Fund g r a n t s  aid to St cc t u ~s for  p l a n n i n g ,  a c q u i s i t ion
and d e v e l op m e n t  of pub l i c  outdoor  rec re ct i on a r e a s  ar i d  f a c i l i t ie s .
G r a n t s  m a y  be up to 50 p e r cen t  of the cost  of a p r o j ec t .  Sp e c i a l
cons ide  ra t ion  is g iven to q ua l i t a t i v e  a spec t s  of the nic i tu  r ;el  e n v i r o n —
mer i t  and to mr ec ’ds  of g r o w i n g  u r b a n  popu la t i ons.

A c omp le te s e i r n n i a r y  of al l  Federa l  c os t  s h a r i ng  p r o g r a m s  is
b eyond  the ’ scope of t h i s  a p p e n d i x  as ti -ce re are  m i c a n y  S ta te ’  and
Fe dera l  p r o g r a m s  cc h i c l i  can be’ -mp loycd to i m n p l e r n e m r t  t i re E ,t  n y
A c t i u n r  P lan . l-’or c x a . m r r p lc , the l)epa r tn i en t  of 1-l o u s i n g  and U rb a n i
Deve lopmen t  p rov ide s g ran t s  lip  to 50% of land and secc -r  c o i r s t r e i e —
t io n i  cos t s  fo r  late rc cl  se n cc-c rs  , cc b i l e  the Fa n u t -  rs I Ion ic-
A d m i n i s t r a t i o n  can p rov ide -  g ran ts  up to 50~~ of  t h e  co s t s  of c ccl  s t e
s y s t e m s  for  r u r a l  c o r n n u r u n i t i - s  unde r 5 , 500 p opu l a t i o n.

Other  H U D  p r o g r a m s  p r o v i d e  g r a n t s  fo r  such  i t e m s  as ad-
vance acqu i s i t i on  of land , h i s t o r i c  p r e s e r v a t i o n, open spac e ’ , l and
amid c urn in u n i ty  dove lop mr - ce ’  n t , and pub l i c  fae ’ i i i  t i e ’s . Fedora  1 s h a r i ng
va r i e s  f r o m  p r o v i s i o n  of j u te ’ r e s t  cos ts  fo r  f i n a n c i ng  to 80% the c o st
of p lann ing  and tee ii i n c  cii ci ss is t ccn c e .

K— ~~ i 
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\ I U  A L  I l - U N A  I i V l - ~S

A . G F N F B A L

l i e ’ ( ) n m l p m ’ e - I l l - n s c c - c- s t u d y u n c lueh ’u  an ‘ x a n u i i n c t t n c n  of n u i a r i y
( l i f f e ’  r e - l e t  a l t e r n a t i v e  s o I u t u ~~ns c~ i t  b In  c ’ a - c, h  r e s o u r c e-  c c i t t - g o r y  be f o r e
tire ’  p lan  r e ’e ’ o n i i n n e n d e d  b y th e  C o o r d u m i a t i n g  C e n u n n i u i t t c - e -  c c a s  f i n a h ! ’ ~
s e l e c te d . M an y  of t ie- e l i ’n i e -n t s  iii t h e -  p Len h i a c e ’  no r e - a l  i t t  r n , i t i c i - s
w h i ,  in w o u l d  ac compi  is ii t h e -  s a me ob j e c t i v e . Ot he ’ r e’ P r n i  - nt S i lo  h a v e ’

a l t e - r n a t i v c - s  \ k h u c -h  a - - o n u p l u s h  s i m i l a r  obj e ’ c t i v c - s , a l t h o u g h m ct  i S

c’e ’ one o iuc -a l I y. T u e - s e -  a r e ’  d i s c u s s e d to  i ons i d i - n ab l e  e x t e n t  i i i  t h e
a p p r o p r i a t e  a pp t ’n d u c e ’ s of t h i s  re - p o r t , b e n t  a r e -  Stin irura ruze - d b r  c Oil-
v e n u e -n e c  in t i r e ’  f o l l o w i n g  sec t  i ons .

U • S P E C I F I C  A L l ’E I ~ NA i ’iVE S

1 . W at c - r Qu a l i t y

G t ’ n i ’ r a l  — A i i u i n n b & ’ r of a l t e - n m i a t - i i i e ’ t ho d s  m a y  be’ -c r i - c
p l oy e d . e i t h e r s i n g l y on  m n e, o i i i b m n a t r o n , t i c  n r c - i t t i re ’  c c a t e ’r  e u  i l i l y
n e e d s  w i t h i n  th e-  b a s in .  ‘l ’hc b a s i n  is hr ~~~l i - o l o g i c c e 1 l y c a p a b l e -  o f  p ro-
v i d h i n g  a d d i t i o n a l f low - d u r i n g  c r i t i c - a l l y d ry  p c- u- u o d l s  to t l u i } ) r o v c  c c , u t - i -
q u a l i t y. P r e s e n t l y k n o w n  t r e ’ a t n m n i ’ n t  m i r e - t h o d s  a rc- e~ i pu b i c -  of p r o c  c - c l u n g
h n g ht- r t h a n  85 p t - r e  i-nt BOD r e m o va l s . A i s c a , t u e - t h u d s  si t e  In ,t s
l i m i t i n g  w a s t e ’  d i s c h a r g e , e i t h e r b y r e - c y c l i n g  e) r  u s i n g  o t h e r n u r e I h i o o s
of d i sp o s a l , l ag o on i ng  of t r e ’ , i t e - d  cc c i s tt- s , p i p i n g of t r e a t e d  e f I h e i t ’ u i t s
t o  l an ’ ger  s t r e - ~i r r i s  a nd i f l S t r e ’ a t l i  a t - i ’ , e t i o n  c a n  t h r I l l e r i n c r e a s e -  t ic -

b c e s i n ’ s e f f e c t i v e -  w a s t e  , e s s u n m n u l a t i v e -  _ e p a e  t y .  Non— st r u n  t u m i d  n m r e - , e s u r i - -i
in  t ie ’  f o r m  of p l an t  p r o c e ss c h a n g e - s  , u n e i  S e - I c - -, l i c e -  1 , e n n e l  u s e -  p l i m i n n u n u g
and z o n in g  c- a n n  a l so  r e - d u e - c ’ cc ,i~~~t e ’  l o ads .

h r .  A c l v c e n c ’ e -d  W a s t e  i i ’ e a t r i u e - n i t  - I r e  , c t i m i e ’ i i t  t u i e t h i o c s r e I c h —

m g  b i g ht - n r ( - t i r d ) v , e l s  of p o l l u t a n t s  t h a n  i s  a f f o n’ c b ’ d  I ) ’)  s e ’e ’e) l’ u ( l , i  r \  I r e - - c t

lin e-nt m n e ’ t h r w h s  I u a c - e  bee n i n  e l e ’ V t ’ l O I ) u l i t ’ i l t  ~ t , c ~~c s  c h e e r i n g  r e - c e m i t  y e - e m s
and , t h e - n c - f o r e - , b u r n i s h  ,en a d d i t i e i n a l  p e c t i ’ n i t  i , i l  t o  i i i e e t  b ’ a t u u r c  cc i t , - r
( h e i d I  u t y  ( h e ’  n i i , e n e l s .

t h e se’ n - ce ’ w e ’  r ru e- I lun i  h s  - I t ’  r i n i t -  d ad  c ~i nut c ’d \c 1 S t c  - I r e - I i i i  - - n i t  , c l i i

S s t  of t r u e ’  t l ien I s cc h i m  e l i  ,e re- i- th e’ r t e - h mu l o g m  c ~ l 1 y ni- -cc o r cc I i i  I i  e - m i i p l -

o lde n- ru ic ’ t he ~~h s i n  a n r a nn e ’r  r iot  u i s i l l y t u n i c  t i e d . h i t  l u c i t e c i i  t i c

s~ ) e - e t i ’ e u i i i  of , t e l v ~i r i e - e ’ e l c c , i s I t ’  t i’ e ’ , i t i ’ c ’ i n t  i i n e ’ I l i od s  ~t i e  h c a n i i  —a pa n’ , i l u i e n l .
_ e c h s e i r p l u o n , c ’ h t t i ’ o c h i . i l y s n s , m o n  e - x  h a n g e ’  m d  e ’v a i ) l e l i t l o i ’ l .  i n -  cc c  I I

i i-’ o l c l e ’ i -  n u u e - t l i o i l s  S t ic  Ii ~i S  C i c t g i i l a t n c t i , s e - d u n i i e - i i t , m t i e c r i  a n - c l  t i l t  n’ , u t  e l .

- —‘-c-c - -c--c- -- ’ - —-- ‘ - - - - - — - -c—-c—-c-c-c-—----- ------c—— —- -c- - ’  —-- ---c—-c— - —  - - - - -—-~~~—



A d v a n i - &-el c cas t - t r e a t m e n t  n i e -t hoe l s  a r t -  capab l e -  of ,r em o v i ng
a cc id t ’  r a n ge  of e o nst  n t u c - n t  p o l l u t a n t s , inc -h i d i n g  n u t r ie n t s , i n d l r g a n  i - c.
s a l t s  and non- c  b lo di t ’  gr a d a b i c -  o r g a n i c  m a te  n a!. In a d d i t  n on  to  t h e - s e
h i g hu e- r e ’ f f i - c. r e - n e  n e - s  of r e - n u o v a ! , a d v a n c e d  t ne ’atnni -nt  n i t - t h u d s  have-
an a h v a n t a g e -  in t i - ca t  nn o s t  of t h -  a d van e - e h  u n i t  p r o c -e s  S t - S  may be -
,l d ( h c ’ ( l  to  t h e  s e - ( - e ) n c h a r y  u n i t  p r o c e s s  on an ‘ a s — n e - c - d i d’’ b a s i s .

Fu r  ti nt’ unmune diat e - futurt- it i s  p roba bli- t ha t  adv a nc  i’d t r e a tm e n t
m i n t - t h u d s  c eou ld  be ’ app lP- d to  Se-c ondary tr- e-ate’ (h efflue nts . (olne c- iv —
abl y ,  h o c c c - v e ’ r . l) n’ e ’se f l t ( d c n u \ - c - n t n o n a l proc- c - s s e - s  n i av  b e -  d h i s p l a c t - d
c- nh r e l y b y son ic ’  f o r n n  of a d h v a n e - e - ( h  t r e - c i t n i r e ’ n t .  In t h i s  r e s pec t , r e - -c
se -a re - In arid c i t  e ’l op u i n c - n t  a u - c -  c u i i ’ r e - n t l y in p n ’ e i g m e - s s  t o  d e - t e ’ i ’ m n i i n  t h e ’
f e a s i b i l i t y  of go i ng  f r o n u u  p r i m a ry  p r o c e s s e s  d i r c e t I ’) t o  a d v a n c e d
pu’ -c~n~ e ’ s s e - s  u t i l i z i n g  p i i ’ ) - s i - c  a l _ c  I n c - n i n e - a ! m e t h o ds , t h e - r e - b y o r r n i t t i n g  l i i i ’
S t - e ’ondha ry  I i’ e- , t t  f l ue n t  p h r a s e  and  e f f e -  c t  m g  0 c c ’  r a i l  coSt  re - d u c t  i O f l S

T ) t - v c - l o p m n c - n t  s , l a r ge l y s u p p o r t i - d i  b y f e - c -ic ’ r id g r a n t s , h a v e -  bce -n
s t in - c u l a t c ’d  b y r e a l i s t i c - e - x p c - r n m i n e ’ n t s  c c h i e h  havi ’  ( i c - n u n o n s t r c e t c ’ d l  ne - cc  ~in ei
i n n  prove- d tee - hun iquc’  s of p o l l u t i o n  c ont n d ) l . Dc’ m u o n s l  ra ti Ofi S of i fill) m en Vi ’ dh
t e e  h n o l o g y  c h i n n c - n t l  y in p r og r e s s  a r e  a n  m e - ( h  at ( l e t  c m i  i n i ng  f r e n n u  opt - - r -

at  u on a l  — si-alt ’ i ’xarn ples t i - ce - t - f f c - c t i  ven e s s, r e - l i a b i l i t y andh  t h e - c o st s  c u f
a n u m b e r of ac lvanc -d t r e a t me n t  p r o ce s se s ;  th e ’y  s t - r y e  as p r u  t i c - a l
o p t - r a t i o n a l — s c a l e  e x a mp l e - s to o t h e r  use rs . As  t i n e -  p n - o b lc n n s  r e s u l t - c

ing f r o m  p o l l u t i o n  c o n t i n u e -  to  g rocc  and t i i t -  t - f f e ’ ct  i vc ’ne -  s s of n ew
m i r e -  t bu ds  a re ’  d h en r o n s t  r a t e ’  d , t l e’ broa dl app 1 u e a t  u e)fl b y n u r i n  I c  u pa l i t  i c ’ s
and l  u n d l u i s t  r u - s  of thense- me thods c c h r c ’h J ) I c l V e  s u e i e ’ s  s fcd  cc i ! !  b e - c  cone ’
f l ( )  n i  - t--o

At  p r e s e n t , l i i i -  c o s t  of c ed Ic - c u n c  e d  t r e ’ a t n n u e - n t  p r o c e s s e s  i s  r c ’ l a h i v t - ! v
h i g h cis connu p ce i- i’d w ith ti n ’ c - cast oh s e c o n d a r y  tn t -at n ine -nt . In g e - n t ’  r a l
I c - r u n s , e ’ s l i n u n c i t e ’ s  i n d i c a t e -  t h a t  t h e ’  e o ~~t c cf  , i i i v a n e e - e I  I i’ e ’ c t i i n e ’ n t  cc c t u l r l
li d ( i f l  t h u  c ) u d i e - r  of t w o  t i m e - s  l i r e -  c o s t  of S I  c o i n d , i  r v  I n ’ e - c u t n n e - n t  a l o n e
I- c u t  ci  m e  - i c ’ !  m e - n r c - n t  1)1 S O i i l C ’  m i t t h i  c c i i —  c i n c h  I i i  h i l n o l o g  I C i l  I m i m i c )  c i  I i o j m n —  i n i a  \

c f f t - i t  c’ e i s t  r e - d u e - l i o n s .

I n u c i - s l i g ~i t i e i n s  of s u b s t i t u t e ’  i 0e t ’SSc S arid s y s t e - m u i s  nocc in  p~’~ -c-
g m c -  ss l i l a  y re  d h h i c e ’  co s t s . 1” u r e - ‘, , c  n i 1 1 ) 1 1 - , t l i e  110cc dc r e - e l  c u - c  I i  v~u t e d  a m -

l a in  p r o c e s s  i c o m i c - h  i - o n e  c - n v a b l ~ r e - p l c i e  c - h e i t d u  c c c i g c m l c t  c c i i  — c - d i i i n e ’ n l c i -

I ion  an d  g r c i n u l a  r c cm r b e i n  a ( k id  n’p t  j e u n  a t  ~i t a c u u t  h i~i l b  t h ~ e oa t .

O i l i e r f a c t o r - s w h i c h  m cm v cu t e - c t t h e -  c o a t  c i t  c m - I c - a u - c , c - c l  c c , m s t e  t i e  c t
nu eli t inn h ide- t I c , i i n i~e - n -  i n  t i u l i i r - e -  l e e  h u l i ( m l e c g V ,  i i i  pl aint I h i , i i i ~~t s in  l i i , -
w , c n — t m -  s e l u i r e - e - . e i t h e r t l i r o u u g i n i t - d i n e  l u c i u s i i )  ()r g lni u e or I i \ - c l r , u i m h i c  c c , t s t e -
I c c - c c i h  - c m l  u c c i - i s i b l e ’  i n t ’ l  c - s i  r e - c l i m e  l i e n i — l ) \  r e - t i n - - c -  c c l  - co r tu ccili— c c i  t i  t r e a t e d
w c m s t e -  l o u ’  c c . m t e - i -  s u u l ) h ) l y .

l’~— ‘
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c , Pip ing _ to Othe r Locations - l he t r a n s p o  r t a t i o n  of S t c O m i d i a  n ’ )
t n t n a t e ’ d  was t e - s to p o r t i o n s  of the bas ii i , w i t h  I n u r e -  a b i l i t y  te l  i s a  i mi  -

l a t e ’  the t r e a te d  w a s t e - s , w a s  c-o n s r d t ’ r c , ’d as a p o t en t i a l  u u i e - t i m o d  c ) f

i m p r o v i n g  tint - -  q u a l i t y  in t r i b u t a r y  s t r e a m s.

T h i s  a l t c - r n a t i v e  p r e s e n t s a d v a n t a g e ’ s  anti ( h i s a d l V c t f l l a g e ’ S . A ehvan -
tag&’s a re- that tint ’ wastes would be c u m i n p ict e - l y rt ’  m ove d f r o m  th c ’  t r u b - c
u a r y  s t r e a m  an(h f u r t i r e  r , tine c o l l e c t i o n  of was te - s f r u i n i  a nut -nb c- n cii
s o u r c e -s cou ld  c - f fec t  t r e a t m ent plant  s a v i n g s  t h r o ug in c - i  e ) n e ) n i u i e ’ s  ( I f

sca l e. D i s a d v a n t a g e s  i nc lude  the  p r c- e mp t i o n  of the ’ c i s c -  of the -  r e - m o v e d
w a t t - ’  r to t l own s t r e am n  w a t e r  u s e r s , a p o s s i b l e  d sh o c  k loa d  in  t i n e  c r e - ,1

w h e r e  the  w a s t e s  a r c  f i n a l l y d i s c h a r g e d , and cos t  a l l o c a t i o n  wh e n  one’
p i p ing s y s tem  is u t i l i z -d by a numb c ’ r of w a s t e  p r o d u c e r s .

Ana l y s e s  of the  C o n n t - - c t m c u t  P iv e r  i n d i e ’at - t h a t  t i m e ’  ( l i s t -  i n c e r g e -  of

a l l  t r i b u t a r y  was te - s into the tna ins te ’m a f ter  se c o n d a r y  t r e a t m e nt
wou l d  not s i g n i f i c a n t l y change  cond i t i o n s  w h i c h  o t h e r w i s e  e x i s t .

d. Low Flow A u g m e n t a t i o n  — the  p n o v i s  ion of a t i d i t  l onu a l
r i v e r  f low f u r n i s h e s  one po ten t i a l  b y w h i c h  p r o j e c t c ’ d h  w a t e r q u a l i t y
condi t ions  may be i m p r o v e d. It w a s  not , h o w e -v t - n , c o n s i d h e - r e d  a sub-
s t i t u t e  fo r  t r e a t m e n t  of all w a s t e s  to at lc ’ast  th e- s e c o nd a ry  i c - v t - ! bc - f o r e -
d i s c h a r g e  to the r i v e r . A d d i t i o n a l  r i v e r  f l o w s  can be made ’ a v a i l a b l e
t h r o u g h the - r e - r c - gula t ion  of e x i s t i n g  s t r u c t u r e ’ s or b y t i n t - ’  p r o v i s i o n

of a d d i t i o n a l  s t o r age  at e -x i s t in g  or  p ott --n t i a l  r t - ’ s - r v o u r  s i t e s .

A u g m e n t a t i o n  d u r i n g  pt -n ods of n a t u r a l  low s t r e a m i n  f l ow  to m i i a u n - c
t a m  d i s s o l v e d  o x y g e n  le’v e-ls p r o v i d e - s a d d i t i o n a l  a d v a n t a g e ’ s . .- \ n n ’u ong
these ’  advan t ages  a r c :  1) a d d i t i o n a l  d i l u t i o n  of non— d i e g r a d i a b l e ’  or  n c e x  i o u s
waste ’ s , and n u t r i c n n t s ;  Z) inc r e a s e d  n i v t - r stage ’ s w h i c h  m a y  be’ < hi ’ s u r , e b h e -
f o r  in iprov e’ d ae s t he t i c  afl( i  r e - c  n t - n a t i o n a l  p u r s u i t s ;  3) bi g ht ’ r sI r ca  n - cr
yen l e c  i t ie s  v— hi  c’h ni - cay i n h i b i t  c-le t r i nmie ’nta l  a q u a t i c - g row ti ’i ;  4) a n d  i n n  -

pro  Ve - ( i  f low re- g i n-re- , at al l  d o w n s t r e a m  l o c a t i o n s , cc h i  e h e ou ld  t r io  n e ’
r i - a c - l i l y a s s i m i l a t e ’  tne ’a t c ’ d w a s t e - s  r c ’g ar d l e - s s  e) f u n f o i - e - s e - e n l u a d m n g  e c O n  -

d i t i o n s  anti  pa t t cn  m s  ; and 5) d i l u t i o n  c)f w a s t e ’s e ’m ana t  u n g  f r o m  d i f fu i s e d
so u n c - e- s t h a t  a r e  not capable  of c o l l e c t i o n  ant i  I r c - a t n n e - n t .

e’ • W a s t e ’  S t o r a g e ’  — The t e m p o r a ry  St o r a g e ’  ( I f  S c - -c. c c n - c l a r y
t n c - a t t ’ c - h  w a s t e - s  d u r i n g  p e - r i e ) ( l s  of low r u \ - e - r  f l o w  w a s  t - c ) f l s u d e ’ i ’ e ’( h i s  ,e
pot t -’nt  mal  i n c - t h u d  of wa t t - ’  n q u a l i ty  e’ un t n c i  I . Se’asonal  st  o r c i  ge  1) 1  cc ‘i s  I -

c-an be a c c u u n i p l r s i u e ’ d  b y s t r u c t u r e s  such  as e ’\ e  a c c e t i o n s , d u k - c - n n i h ) d n n k
ru ne’ nt s , pt rn i an t ’  nt  s t o r age ’  t a n k s  o r  tint ’  ru -cc I y cl o v e - l o p e - u i  u n f l c e t , e b l  e ’
( i e ’ V i (  ( 5 .
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‘n it ’ se - , c s o n c i l stora ge’ of tre ated ccast e’ s involv e-s u n t a n g i b l e -  c - u s  -
a d v a n t a g e - s ant i a d v a n t ag e s. A m o n g  the  d i s ac- ivan t a gt ’s a r c  the possi-
ble -  n e -m o v a l  of land f r o m  tax  r o l l s ,  ac - ide -c l  w a t t - n supp l y cos ts  w h i c h
m r u a y  be I n c  u r r e - c i  by p r c ’e ’n np t y ing the use  of w a t e r  to d o w n s t r e a m - c r  u s e r s
and  t ine - pos s i b l i -  a e - s t h e - t i t - - or  s o c i a l s t i gma w h i c h  may  be ’ as sot -- i a t e ’d
w i t h  t in t - -  p r e s e n c e  of a h o l d i ng  lagoon.

A mong the a dv a n t a g e ’ s is  thu p r o b a b i l i t y  of a e e ’r t a i n  amount  of
a d i d i t  i onal  t r e -a t n ie n t  w h i c h  cc oulcl  r e ’su l t  c - l u r i n g  t in e-  h o l d  iri g PC n o d .
I” u r t b m e -  r , the ’ cons! r u c t  ion e f  h o l d i n g  bas nns  w o u l d  h ave- a t e n d en c y to

flcou i a  ge’ in — plant  e lnan gt -  s cc ii i  c h cc-c on ic - h  r i - c  i n inn  ize ’ t ine’  a nn ount  of
cc a ste ’-cc at e ’  r and , in t u r n , t i n t -  v - a t e - n  supp l y r e - q u i n t - -  m i n t s , h l o l d l i n g
l a g o o n s , and the’ g r a d u a l  q u a l i t y  i m n p r o v e ’  me-nt  of t i - ce ’  S t o n e - c - h  v - -a te ’  r ,
t- ’ ucu l u h  be ’t -’orne’ an i n t e g r a l  p a r t  enf c c a t e - r  n t - c i sc ’  s y s t t - c n n s  by c e r t a i n  of
t i n -  bas i& s i n du s t r i e ’s .

f . A e r a t i o n  - A d d i t i o n a l  oxygen  may  be’ i n t r o d u c e d to a
s t r e- a m  by the i n s t a l l a t i o n  of f l o a t i ng  ae ’ra tors , d i f f u s t - - e l  a i r  dli v u ’~ C S

or post ae ’ra t ion  of w a s i c ’  e f f l u e nt .

A pp l i c a t i o n s  of t i n e - s c -  ( l e v i t t - - S to i m p r o v e  s i r e - a n n  q u a l i t y  have ’  be-en
l i m n t c ’ d  and g e n e r a l l y confine ’d to s i t u a t i o n s  whe re anae rob i c  condi-
t i o n s  v .-ou ldl o t h e - r w i sc ’  ( ‘X i S t .

Tine -  q u a n t i t y  of a i r  w i - c i t -- hr  e:an be t r a n s f e r r e d  to the ’  c c a t e ’ r is af-
f e ’  I c - c l  by nn a n y  v a r i a b l e - s i n c l u d i ng  : 1) t Ine ’ e f f i e  ie ’ne y cnf l ine -  d t ’v m c c ’
to  t r a n s f e r  o x y gt - n; 2) t e - r n p e - r a t t n r c  of the ’ wa t t ’  r ; . 3) d i s  s o l v e d  oxy g e ’n
c - l e t  m c , I t  (I f t i n t ’  s i r e-a  r u n ;  4) v -a  ste ’ c o n s t i t u e n t s  in t i n t -  w a t t - ’  r ; an t i  5) the
d e s i r e - t i  d i s so l v e - t i  oxyge ’n  leve l t int - -  c - i e v i ee ’s  a r e -  r t ’ c 1 u i i n - e’ c-h 1( 1 pr~~v i dt -- .
P e - s e ’a r c i n  is in p r ogr e s s  to b t ’t t e - r  d e f i ne  t i m e - s i -  v a r i a b l e ’ s ant i  t h e ’

f f e ’c t i v e n e ’s s  of at ’ r a t i ng  d c -v i c e - s .

L i n n i i t - - d  s t i i d h i t - S  ha ve -  b e - c - n  p e r f o rm e d to d a t e ’  cc h u t - l u  r e - f l e ’  I t i n e ’
re - la  1 ions hi p be-tw t e n  tine ’ a c  m a n y  v a r i a b l e ’ s  and mdi re ’ i m n n p e ~ r t a nt  1 y
fr e ,mn n a p lannin g vi e-wp o m l ,  t i n e  cc- on o m i cs  e)f t iii  s a l t  e ’ r m n a t  i v t . In
A u g u s t , 1969, P u t g e ’r s  1,J n u v t ’ r s  u l y  c -o mi - ip l t ’t c d  a d e ’i i i o n s t  i’ cc t i t ) f l  p r o j e ct
s iu pp eii’ te ’d by ti - ce’ }e-d t ’n - a i W a l e - n  Q u a l i t y  A d m n u m n u s t n - a t i e c n  a n d  t i n e ’  St a t e -
( I f  Nt-cc  J t - n s e ’y .  The’ r e - s t i l t s  of t h i s  p roject , e ( n r u h u u d  i t ’d  at  ,c P , m s s a i t -’
P ive ’ m- site’ , c on e - l u c h e d  t h a t  u n h i u e - t - d  a t - r a t i o n  w a s  cc p~

-
~~ 

t n - a l  n u n e - I h c ) ( i
of in e r e - c e s i n g  d i s s o l ve d  e c % y g e n  I c - y e - I s  i n  a s t r e ’a n n . A c u m n i t n a r usu i - m of
t i n t -  a l t e - r n a l i v e - s a n t i  a c - r a t  ion m n h i e ’a t e ’ d  t h a t  l i n e ’  c o s t of a e ’ r , i t r e e m n  v - c i a
;i ppm o x i u u i e t e ’ l y 25 Pc r c  e ’nt of t I n -  e c e s t  of a t h v a n c - e-c i  I n e ’ c e t m u i e - m n t .

A l l l i o u i g hi t i m e ’  t-’ost  o f  ~)t’ e ) v l ( h i n g  c m e - r c c t i ( i n  cu ppe -~e n - a i - c  c i t t e  r , c I i  t ’ c d l n e i —
t i n m~ ~i d c -~ u i u t e g e ’  l i i  o I l i e r c i l t e - r - i ì c i t , - a  c e -  r , i i i e i n  e h e ~~’s li e d  t i m - c - c c l i e -  c -n d
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resul ts comple t el y comparable  w i t h  othc- r altc ’rna t c s  such  as treat-
nit- nt or low flow augmentation.  For ins tance- , a t -r a t i o n  c- lot ’s not
a f fec t the concentration of degradable-  and non- dt - -gra d ab l e  pol lutants
in the ’ s t r e a m. It t rea ts  th e-’ symptom ra the r ti - cam - c  ti-ce d i s e a s e ’ .

Ano the r  achvantage , in add i t i on  to  cos t , to i n s t r e - a m i n  a c - r a t i o n  is
the’ re lativ e ease of ins ta l la t ion  and p o r t a b i l i t y  of t in t ’  u n i t s . A t - n a t o r s
therefore’ can be used on a te- m p o r a r y  bas is  te ) a l l e ’v m a l t -  c - r i t i c a l
prob lem are ’as whi l e  p e ’rmanent c o r r e c t i v e ’  m n n t - a s u r e ’ s  a r e -  be ing u n d e r - c
take -n ,

S t ream a e r a t i o n  n -ray have  assoc  iat e ’d c ’us ts  cc h e m  a re i n t a n g i b le .
The’ Na t iona l  P cc re -a t ion  Stud y by the ’ Bu r e a u  e f  Out ( ie ) e ) r  H c - c  r e ’a t i o n ,
f c r  ins t an c  t-’ , has r e - i ’  u rn i r e’nde’ c-I t i - cat  a Pe 1 mt r e i n  el f  t ine ’  1,1 PPe- r Ce inne ’  e l m  —

cut B i ver  be’ des i gnate- ti as a S c e n i c  H i v e - n  U n i t . ‘ F l i e -  p r e - s e ’ I - c c e ’ of

at - - r a t i n g  d e v i ce s  in sue in an a re -a c’ t - u l d  c re ’at t -  an ci d y e -  r s e ’  ~i t s t h n t ’ t  ic
e fft - ’ct.

Tint’ loc’a t ion  of at-’ r a t i n g  un i t s , in - c a r e - c i a  cc - lit ’ re  ne -cc r c c cn s t a n t  s t i r  —

~- t - i l l a n c e ’  is ir ’m -mprac t i c ab l e , c ou ld  p r e s e n t  c m s a f e - I  y ha / a  r i  I C )  m d c i i  r i n g

youngs  te ’ rs .

A t - r a t i o n , in e’ onnpa  r is e)ri cc i t in  ti - c -ce ! m u l e - n t  ci t  t i n e ’  s o u r c e’ , cc cad c h
pre ’ s c-nt a ( h n r n i n i  s t r a t  iv t - -  p robl e ’  n-cs. ‘ h int -  u t -  c- u i  r i’e ’ n e e’ cc! ci cc ~ct  e i’ quc e l i t  y

pr ob le -  in o f ten  ot -’ C u r s  r-nany m i n i  Ii’ s dciv - ns i r e - i i n n  of l i n e  - u n t  n d n  c u e  l i o n  of

was te , at a cri t ical  poin t in-c the s t r e a m , cund c e ) u u l d  be tine m e t  r e s u l t  of
waste’ s f r o m  a nunnbt - ’r of s o u i r t -- t -’s. A lsc , i t  a e - r c e t u r s  cc r e  u s e d em a

t e ’m - i r p o r a n y  ba s i s  in l i eu  of r e ’c 1ui re ’d  m n n t - a s c m m e - s , c e d m i n i n n u s t i ’ ,e t u v e ’  e- ec n l r e c l
is  ne -t -- - s s a r y  to i n s u r e ’  t h e - m r  use-  w i l l  n e i l  c c e in i c  t e i  e i e - l , m ~ t i n e -  p e ’ m - m m n c i n n t ’ m n t

ins i ce l la t i on s . P r e~v i s  ions  fe r at-’ r a t  d c c i i , t i n t ’  l’ e ’  t e i  n- c ’ , e c e t i l c l  n’ t ’q t i  i r e -  t i ne-

de ’vt ’  l o p i n n t - n t  of int e -  r — muir u e  ip ce I cc g r t ’ t ’  u n c u t  s f e c r  I l i e ’  e e e c ) p e ’  i- , e t  i~~’ e ’ r e - s e c  -

l u m t u e i n  of i o st  ap i ) o r t i e i f l f l i e ’f l t , c > r  ne-cc S t , e t c , l n t e m ’ a t , i t e  c c i  i - e d e ma!
c e u n i h i u r i t u e ’ s  f o r  p a r t i c i p a t i o n  an d  , m s s u s t a n e  e ’ ,

g. O t h n e ’ n -  A l t e -  n ’n a t m v e ’ s  — A l l i n e o u g im r o u t  a t  r u e  t c u r ’ a l  in i i a t i i i ’ e - ,

, c c i d i t i o r i c e l  a l t e - r m n , n t i c - e - s  e x i s t  I c c  a i d  u n - c  p m - u c ’ i c l i r n g  , i u i e - e 1 i u a t e -  cc c l  n ’ c j u i a l u t ’ c .
1I~u s m e  c m l l y ,  s c i c i i  a l t e m n a t  i c c - a  i n c o l c e  i u n a l n c e g e ’ n i i e ’ n i t  c e m n c h  e i p e - r c t u d ) n I l

i i i o d i t u e c m t i e d n n s  ( II  t i i o s c -  f a t - b i t ’ s , u l l t c  l u n g  cc i t t - i ’  e i i , t h u I ~~. I n - c  - n u t i c e ’ ,-.
, i i n c h  r e ’ g u l m t  i o n s , l i i i ’  i n s t a n c e - , c c i i i  e ’ l i e e e l i r c i g e ’  i’ e c l c  si g in  c c l  d i ’ l~~~e m n t

p l c i i n i  p n e i t - e a s e s , r e ’ c c i c - o ’r y  p r I d e  ~- s s e - a , t i r e - I  r e - , c t m n m e m i t  m l i i  c m - l u r e s , m n n d  L un d

l a n d  u se - p r a c t i c e - s  t h a t  s c m h s t , m n i  i , c l l y  i’ m - c h ic  e t i e ’  ‘, e e l u m n i ’ m e ’  , c m i c l  t h e -  c - f l e e t

c c l ( u sc  h i r e  r g e - i h  ce c i s i e ’ s . i- u u u ’ t i i e ’ r . / d d l n i f l g  m i n e - c m - d i n e s  t- e e u i i c i  c - l i e - c t i c  e - j \
i i , i n n e - l  f u t u r e ’  m n h u e s t u ’ ia l m e i r v i t y  1 c c  i r e - a s  e l  h u e  t~ , m s  i nn c c h i i ~ hi c c e % i l ( h

i n u r e -  r e a d i l y , m s s u u n u u l c e l e ’  t r e a t e d  cc ci~ - I e - n . A l i c e  1 c c  t i e  a t m i c i e  c i  ed

K-  c , c ,~ 
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zon ing  is the alte’ r n a t i v e  of i m p o s i n g  r e s t r i c t i o n s  on the  q u a n t i t y

of w a s t e s  d i s c h a r g e d  thnoug h cunta i lm e’n t  or mod i f i c a t i ons  in p ro du c  -

t ion. Las t l y ,  s oc i a l  anti  e c o n o m i c  pr e s s u r e s  can p r e c i p i t a t e  r cm s e ’a r c,’h

l e a d i n g  to t echnolog ica l  b r e ’a k t h r o u g hs in e - i t h e r the m m a n n e r  in w h i c h

our  was t e s  are ’  u l t i m a t e l y d i sp o s s e d h  of or in the  f a c t o r s  a f f e c t i n g  the ’

q u a n t i t y  of cca st t s p r o c - I u c -d .

in. S u m m ary  of A l te ’ r n a tiv t - ’s - In c o n si d e r i n g  a l t t - ’r n a t i ve s

r e c o g n it i d ) fl n -r us t  be’ t i rade tha t  no two arc ’ t ru l y a l i k e  s i n c e -  th ie - y e ’ach

proc - iuc e ’  a dj f e - r e m n t  ne - i  c - f f ec ’t on t i r e -  w a t e  r r e source’ s and  ru - cay  i n f l ue n c e ’
op t ions  that  w i l l  be’ a v a i l a b l e -  f o r  f u t u r e ’  d l t -mve l opme n t  and  d i s c ’ . Kacin

a l t e r n a te , t h u s , has a s e - r u ’ s  of i ’nv i ronmc-n ta l , c - c o nt i n u e  a n n a  So c i a l
a d v a n t a g e s  or d i s a c -h v a n t ag e s  c c - h i e h  sou ld  be - c o n s i c l e - r e ’ d .

A s s u m i n g  unc l iange’d h y d i r o l o g i c a l  c o n d i tio n s , t i n e - r e -  is cc s c r n e s
e)f a l t e r n a t i v e’ s wh i t - h a r e -  p r a c t i c a b l e -  f r o m  an e - n g r n e ’e ’ r i n g  v i e - \ c  p o i n t .

l-’ec r  c e n m n p a r a t i v c -  p u r p o s e s , t i - c e cos t s  anu dh some-  of t I c ’ m o r e -  appa n i - n t
advan t age- s and ( h i s a d l v a n l a g i ’s a s s c - ) c i a t e d l  w i t i n  the  a l t c - r n a t i v e s  c o n - c
sit - Ic -re-d are’ sciinr nariz e-cl in Appen d ix D.

,~~. Pow er  A l t c - r n a t i v c ’ s

A l t e  r n a t - s t r u c t u r a l  s o u r c e ’ s of powe ’ r a re ’  d i s cu s s e i i n c  A ppe-nd m x I ,

en d  may  be- e o n s  i d e ,  r e - c l  i n  f n v t  ge ’ m n e ’  r al  c a te g o r i c ’ s :

I .  C e in v e -n t  l e d  na  1 in y c i r c n e ’ l e’ e’t n  i
~~~. i~t - u mpe’ d — S i c  i r cu  ge ’ m y c-i ro

~~. Inte’ r na l  C o m b u s ti o n !  (la s t u r b i n e
4. Foss  i l — f u e - l e ’d s t e a m
5. Nut  le ’a n — fun -  ic di steci tin

It would not be pr e c : t i c c d l  or feas ible  to meet  all  B a s i n  power
needs with any o n e  of the five means as some are desi gne d fo r  p e c k -
ing needs and o the r s  fo r  base load needs.  Base load r e q u i r e- m e n t s
in the Basin  a re  me t  mos t ly by s team plants with sonic c o n v e n t i on al
hy dro . Peak loads a re  p r e s e n t ly me t  mos t ly  by conven t iona l  hu y d ro
plus some gas tu rb ine  un i t s .  In the f u t u r e  large  n u c l e a r  p lan t s  a r e
expecte d to become more  economical  than fos s i l  p l an t s .  For peak
load service pumped storage hy dr o is expected to rep lac e ti-ce prt’-

sent m in imal  supp ly of conventional hydro .

In t i - c c ’  c- c ) m p r e h e ’ n u s i v e -  s t u r d y cur - c ana l y s i s  w a s  n i c e e h e -  of p o t e ’ n t i c e l
e o n v e ’n t u o n c e l  h i y d ro  , m n c i  p u u n n i p t ’ d —  s t o r a g e -  s i t e - s to  a s s u r e -  h i n a t  l i n e ’  cc , c t e ’ r

r e - s o u r c e-s  of b i n ’  B a s i n  c c c -  re ’ be in g  de ’v e- l ope’ d in c ci i  o p t u m n u i n n  in a n i n e ’ r •
A b o u t  200 p o t e ’n t i a l  s i l t - s  w e ’ r e -  e - x , e t i i u n e - d , of  v - i n c h  h~~) w e - r e - , m n c e l v z e - c h

n f l  d e t a i l . ‘ l u r e - c ’  P~~- 1P’ -c I -i u m n d i i e c i t e d l  i ~- t r g i m u c L i  i ’ c u n c ) m u n l c  t e r s t i f i e ’ a t m c c i i
for  F’e cle r - c i  c o i n s t r i m e t i o n n , t h a t  i s , t ine ’  i ) e ’ i l t ’u i t s  e x ce ed e d  the’ e i c s t .

_ _ _ _ _ _ _  
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h l c c c c c ’ c e - r , i n t ’ce e in e a s e ’ , t t i e - i ’ e ’ cc c - r e ’  a n n u m n b e - r  ed m u n e , r e -  e ’ c o n c l m u n i c . al
pe- . i k m n g  a l t t - r n a t m c  e s  a v a i l c c b l e ’  cc u t i n i n  l i n e -  1980 p i c c n x n u n g  p r o g r a i n n  of
t i n e -  p r i c ~e te -  s e - e - t e n n . I l c i c c e - v e -  m , t i n e - s e -  t i - c r c - c -  P r c c ,t e - c l s  S c u r r y  M c a i n l c e  i n ,
p u n m i n p c ’ d h — s t d ) r a g t ’  c - o r ’ r u p le ’ x (450 N 4 V e ) ;  N i l l n a i i n s v i l l c -  S t a t i o n  ( 1 1 0  M V c’) ;
an u h  S t a t e -  I , , une - ( 1  1 0 ?ct’l ~~~~ 

l ice c- c -  be ’ t i n  u c i c - n t i i i  e d  I t )  ~ Pe~> a s  u bl c- f u u t c i  m e -  c on —

s u ( l c ’ n - a t u o n , ‘ l u c y  are- d u s t - - c u s s e d , t o g c - I h n c ’ n ’  cc t I n  c ) t i e e - r  P o t t ’ f l h u a l  f c u t c u r e ’
p r e f l e ’c t s , in  A p p e ’ n c h n x  I.

In a d d i t i o n  I t  t u e  f i x - c’  s t r u t-- t u n a !  m n i e ’ t h n e ) ( h s , t i n r c ’ e -  o t h e r  cu l t - m a t  i c c - S
cc e- V t ’  cons m the ’  r e d  to ba lane - e - b a  c-I and  s u p p l v . ‘I ’ii e ’ y c e n t - ;  ( I )  Cur r t  c c i !  —

u n i t - n t  of puce e r  dc m n - c a n d l  (2)  T e e  line) I e)g ic -cc I i inno v a  i n  on ;  c e n cl  (3)  I i i  i i ) ( )  m I  —

i ng of pow e- r .

C u n r t a i l n i n e ’n l  v - a s  re- _p - e t c - c l  a s  an a l t e r n a t i v e -  be ’e a c u a e -  i t  r u i n s  e d n n - c

t r a r y  t i n  t h e -  b a s i c ’ s t u d y a s s d u n n p t i c i n s  — t h a t  a v a i l a b l e ’  r c - s e n e u n ’ e - e ’s  c c i i i
be ’ u se - c l  tea mn r e ’  ci t i n t ’  ne’ e chs of ti - cc-  pe’ op lc ’ ut - c  a mu opt i t - c - c e r n - c - c  mince  mu - ce ’ r , I ’ c n pci -

l a t i o n  c u r t a i l m e n t  n -c -cay r e -due - c ’  or  s t a b i l i z e ’  I o n n g — t e - u ’ n n n  g r o w t h i  c)f p i) \ c t-’ r

c h c ’ m i n c c n d s , b e r t  w o u l d  not h a v e -  any  si gn i  i n  ~cn t  e f f e c t  cnn - c s h o r t  - I c - r i o  10 80

n e ’e ds .

‘Fc ’chnedog ic ’al b r e a k t h r o u g h u s  ci c i e - f u n u t e ’ e c n u n s u d e ’ i ’ , e h i u n m c i  n e - cc
n n i e - t i n o d s  sue- h as c’ i i e ’mm c a l  f u c - l -  c e l l s  c inch f a s t  l,n ’ e-e ’ d e - r  re -ce  c I e ) r s  s i ne ic e
p r o n i n u s e ’ , but a r e -  not s u f f i c i e n t l y ac -Ivan - c e - c - c - h t e u  a l t e c  t i 9 8 ( )  pc) w c - r

supp l ie ’s .

It cv oul d be f e - a s  i bI e ’ but i nu r e ’  e’ xpc ’u i  5 ic - c ’ t o  u m i n p e a  i t  pc ccc e r  I r e d  i i i

e ) u i l S i ( ht ’  a r e a s . A l t i n c n c i g ii a l i m i t e d p e u m ’ t n ~~m r ol p e d v - e ’  i i n c - C - c i a  d u u n ’ c n g  t h e
a t  t id y p t - r u  od w i l l  be- ru e - i  b y u u n n p e n  r I m  ng p01cc e ’ i’ - it c c , c s  e d n a  a l t ’  r i - (I u he ’

s i  m ’ ,e b i t ’  to  ge-ne ’  r a t e ’  p enc e e’ r lcn a I l y .  I t  s h m t i i c h  h e -  r e c i t e ’  el I h a t  i n  — bce a i n n

( l e ’v e - l o p m n n e ’n t  hnas  a b e - n e - f u c , uc e l - f f e - ~- t  ecu - c  t i n t ’  c - - c, c e n n c - c c i i v  e d  t o m i n n u n c i n i l  d c - s .

I t  p r o v i d e ’s  ice x r e - v t - f l u m e ’ s  an (h  a l s o )  , e e i e l a  e - m i n i ) l d l y n i n e l i t  o~)p cl r ’ t u u f l i 1  m c ’ s  on

cn e - o m n n p a r a t i v e ’ l y w e ’ l l - c  p a y i n g  se - a l e - .

3. Ocu l clue ) r H e - c re-ce  I n  on A l t  e -  m i i i  ‘-c e s

Wate r  o r ien ted  outdoor ret  r e a t i o n n  needs  can  he ’ m e t  a t  l a k e s ,
ponds end r e s e r v o i r s  and a long s t r e a m s and n i v t - - r s . Land o n i t m n t e ’ d
ocitdoor  r ec rea t ion  needs within - c the scope elf t h i s  s t u dy  earn he ’ s c i t i s —
fie d by n -icaru s  sut- ’Ii as ae’quisition of f o r e s t s , p r o v i  s io in  e d t  e c p c ’ m n — s p a e ’e-

and  pr e ’se ’rv a t io mn of scenic corridors along s t r e c i n m u  a . One ’ u t i n e  r pus  —

s ih i l i t y  could  be the cu r t a i lmen t  of pa r t i ( ’ i p c m t i e ) n  i i i  r e t ’ r e - a l i e n  p u i r —
s m u ts.  Th i s  la t t e r ce- ,es r iot  c o m n s i d t - r e - d as iii  c e , m n s u n n a n n t ’c w i t h  time-
i , , m s i e ’  goa l  of thee’ s tu rd y — —  to fo r m - n u i l c i t e ’  , e p la n t e  u t - c t H a m - i n n  N e ’ e - d m - .

K _ ,~ , ’ 7
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A s  n e c t e ’d i nn Se - c h u m V , ti n e -  st e ic l y took in t o  , ce  c c n u u t  t I n e ’ a c c e  i - c - c —

e c o nej n n i c  a r i d  c i n v e r - c a n u m n i t - m n t a t  c h n a r , e e t e - r i st i c ,’s of t h e ’  i~ c i s u i i  iii 1 c c - c  e ’ l c ) p —

u n g  e s t i m a t e s  of rt- c r e m a t i - c d m m  ru -c- c ia . ‘I ’he - Sc -  e a t  u r i n a t e - s cc c - n e ’  u~~e-d a~
gu i d e l i n e’ s ni - c c ie v e l o pin g  t i n e  r e - c r e a t ion  p lan  t e a r  t h e P ,e~~~i i c . E l t e u r t s
w e -r e  made to s a t i s f y t h e se- e’st in n a t e m s w h i i l e ’  s t i l l  n n c t i n t c e i m i u m n g  t h e ’
qua l i t y of t ine  e n v i r omn m e n t .

r h r e > u g ii e iut  the ’ b a s in , p u b l i c  a c c e s s  t c c  watc ’ r c ou r se s  is
Imp l e ’m e r - c t a t i o r - c  of the -  C o m n m i e ’ c t i c u t  R i v e r  N i t u c i n a l  R e c r e e t i o m i  - ‘i r e ’ ,c

Stud y r e c o n - c rnn e n d a t i o n s  can n-rake  s i g n n u f i c e n n t  i m p act  c iii t h e  p r o b l e n n i
of t he  lack of publ ic  a cce s s . i ’in e p r e s e n t  ou tdoor  r i - c r e - c e t i e n e  s u p p l y
in t h e ’ has un - c w i l l  n - cot ,ic cc am in m - no da t e  e ’s t i r— n ated  f e n t c i r e  den -r and .  M a n y
a lt e r n a t i v e s  e x i s t  w h i c h  in d i v i d u a l l y o f fer e d  pr o b l e m s  c i f  r e - c n e , c t  c i i i
o p p o n t u m n i t y .  H o w e ver , c it  l y t h r o u g h pla n n ed a n d  c o e a r d i m n a t e d  ci i - c  r i
can air op t i n i i u n -c  r e - c r e a t i o m r  p r e c g r a c n i  f o r  t h e  l e s l i e  be pre ’ p c c r e d ,~ c i c ’ i i ( 1 c I c c , ~
t oge the r  p rac t icab le  alte rna t i v t - -  s.

In the  se l ec t i on -c  of new w a t e r  bodies , a l l  e x i s t i m n g  w a t e n — o n i e ’m r t e d
f a c i l i t i e s  w e r e  evaluated to d e t e r m i n e  t h e i r  p r e s e n t  amid p c a t e m n t u c c l l v
d e v e l o p a b l e  capabi l i t y  to meet r e c r e a t i o n  n eeds .  A f t e r w a r d s  a n n eva len -
ation was made of all  potential sites unider consideration f o r  new
r e s e r v o i r  cons t ruc t i on .  R e s u l t s  of t h i s  eva lua t ion  w e r e  i n t e g r a t e d
with values  f o r  o the r  r e s o u r c e  u s e s , in f o r m u l a t i n g  the  sca le  of de-
v e l o p m e n t  of m u l t i p l e - p u r p o s e  r e s e r v o i r s .  P a r t i c u l a r ly in ti - c e
n o r t h e r n  por t ion  of the  B a s in , r e s e r v o i r s  w e r e  not l oca t ed  i n i t i a l l y
to sat isf y a r e c r e a t i o n  need ;  h o w e v e r , a f t e r  s e l e c t i o n  of a site bc -c ause ’
of other considerat ions , the site was examined to op t imize  a v a i l a b l e
r e s o u r c e s .

In the lower  por t ion  of t he  Bas in  the  deve loped  u r b a n n  a r e m a s
charac ter i s t ica l l y es tab l i sh  the tempo of land-use and change.  O pen
space a r o un d such c i t i e s  as Spr ing f i e l d , M a s s a c h u s e t t s  and  h a  n t f o r d ,
Connec t i cu t  is now at a p r e m i u m  and out of r e a c h - c  f o r  c e r t c c i i n  lace-
incon -n e c er n t e r c i t y  i n h a b i t - c e n t s .  W h i l e  t h i s  s tu d ~ did not  atte nu i 1)t I
d e f i n e , a n n a l y z e  or  r e c o mm e ’m n d  c o u r s e s  eat  , i c t i c c f l  t o r  eir ba rn  r e - c - r e - , e t u o n
p r o b l e m s , it could  not pass w i t h o u t  r e c o g n i z i n g  t h e m .  W a t e r  r e -so u r - c. i-s
with r e c r e a t i o n  potent ia l  in or near  u r b a n  c e n t e r s  a r e  a i n a l y i c c i  and
a p p r o p r i a t e  r e c o m m e n d a t i o n s  a r e  made to p rov ide  add i t ion -ca l  r t ’c r e a -~
tion opportunities for the urban population of the Basin.

One major cons ide red  a l t e rna t ive  which was not recommended  fo r
1980 action is fu l l  use of water supp l y r e s e r v o i r s .  The con - u mu t tee
does reco gnize  the impact that such use would have in  m e e t i ng  r ec r ea -
t ion needs , as noted i o n Table 2 1 , and has  r e c o m m e n d e d  tha t  s tudies  be
i r n i t i c e t e d  to determine the ramificatio n -cs of c on t a c t — u s c  of w a t e r  s up p ly
res ervoirs.
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4 . P re - se r v a t i o n  of S i te s

The me - por t  i c l en t i f i e - d  son ic 850 s i t e - s  w h u c  h we- rc ’ cons ic - It - re-cl  u t
enni qene - or  s i gn r i f i -ant  , m r cheo log i t - - a l  , h i s t o r  u c , c  1 . or n a t u r a l  me ’  sot re t ’
na tur c-  . To the  e - x t i ’n t  t h a t  ea c h  s i t e  is u n i qe ie  un cha r a c ier  , i t  h a s  m o
alte-  m n a t i v e  . The re ’po r t  m e - c o m men d s t h a t  , if p o s s i b l e ’  , the ’s  e s i te s  not
be d i s t u r b e d  b y f u t u r e  d e v e l o p m e n t  in the  b a s i n . A c c o r d i n g l y ,  a l l  f u t u r e ’
p l ann ing  shou ld  c o n s i d e r  t h i s  f a c t , whe neve ’ r t h e r e ’  is a p o s s i b i l i t y  of
d i s tu rbance- .

5 . F i s h  and W i l d l i f e  A l t e r n a t i v e - s

A l t e ’ m n a t i v e s  w i t h  r e s p e ’e t  to mn et- t m g  f u t u r e  de- i i i a  nds  r e - l a t e - c l  to
f i s h  and w i l d l i f e -  r e - s o u r c e - a - demand s fo r  r e ’c rea t iona l  o p p o r t u n i t y ,
food supp l i e s  , or  i n d u s t m i a l  p r o d u c t s  - n -c a y  f i r s t  be ’ c l a s s i f i e ’c - l  in  t e - r n - c s
of g ene ra l  a p p r u c c h e - s to the- p r o b l e n n i s  of i n s u f f i c i e n t  s u p p l y as  f o l l o w s :

- a .  l n t e -n s i f i c a t i o n  of h a b i t a t  m a n a g e m e n t .
b .  i’ xpans  ion of f i s h  a n-i d w i l d l i f e  h u s b a n d r y  p r o g r a n u 1 - c~

and fac  i l i t i t - s
c . C o n s t r u c t  ion of f a e - 1 itie’ S to e- re ’ate- ac - Ic - I  i t i o n a l  l a k e

or s t r e a m  h a b i t a t .
d .  Control  of wate r  qua l i t y  to r e s t o r e  or improve’

p r o d u c t i v i t y  of e -x i st i n g  h a b i t a t .
P r o v i s i o n s  f o r  p u b l i c  a c ’ce ’ss  to de ’ve ’lop  f u l l  use -  of
e -x i s t i n g  and newl y cre’a t ec i  r e ’sou re’e’ s

For each of the above’ , t h e r e  are  again  s e-ve ’ ra l  a l t e r n a t i v e s , e ’ i t he- r
as to the n-ce-an -s or me- as enre ’s to be used or the ’  pa r t i c u l a r p r o c e d u r e ’
se lec ted  to a c h i e v e -  a ce ’ r t a in  g o a l .  The on -go ing  p r o g r a m s  of the S ta l e ’s
and the- Fe ’der , e I  g o v e r n n n e - n t s  w i l l  cepp l y e a c h  of t h e s e  in v a r y ing  de ’gr e ’e ’s
with the’ p assd gt -- of t u n i c  . ‘Fin e - e f f e ’ c  t of these - o n n n — g o u n n g p r o g r c m n n n s  in in -
c r c - a s ing c~e p ~c b i l i ty  fo r  m e et i n g  f e i t u u r c  d e ’ r n n c e n e l s  w a s  t a k e - n  i n t o  cue - c - c o u n t
in d e t e ’r i n i n in g  t h e  n ee d s , t h a t  is , t h e -  e n n s c e t  i s f m e - d  de ’niand s , a n t i c i p a t e d
by th e-  y e - a r  1 cp~t) cnd  in s d n b s e q e n e - n t  y e - C m r s

Ins o f a r ~e s  f o r i u n c u l ~e t i o n  of ci p 1 - m n 1cm i l w c t u n g  t h e - s e ’ i n c - e e l s  i s  e O n —
e m - m e- el , a l t c ~ m n a t i c ’ e - s  e x i s t  p r i n n c ~ r i l y in c - h o m e  e of fc u e n i u t u e ’ s  t i c  c r e - m i t ’
a d d i t i o n cu l l a k e ’ or  s t r c ’an u h a b u t , m i  o r  to i mp r o v e -  e x i s t i n g  ha b u t , c t  t i n r e c c i g in
i r i i p o u i n o h i n g  w - m t e - r ’~ a n - o h  s c h e d u l i n g  r e l c ’ a s e - s  of w a t e r  in s t e c r e g o ’ .

~~ 
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~~e ’duc t uon  in ma gni tud e  and d u r a t i o n  of f lood s throu g h r e s e r v o i r  con-
struction can also contrib ute- to improved re-sources and opportunities
fo r  r ec rea t iona l  u s e ,

The a l t e r n a t i v e s  open to f i s h  and w i l d l i f e  p r e ’s er v a t i o n  and devel-
opnne ’nt w e re  cons idered  ea rl y in the plan formula t ion  pro e- e-ss , when
ove r  400 r e s e r v o i r  si tes on which data we’re’ available ’ f rom the- Corps
of Engineers and the Department of A g r i c u l t u r e  were’ appra i sed  b y
Fish  an d W i l d l i f e  i n t e r e s t s  in s e l ect ing  the 85 s i t e s  used in fom niu la-
ting the fish an d wi ld l i f e ’  pla n .  The elen’u e’nts  of tha t plan we- re  in-
corpora t e - c - h  e s sen t i a l l y in their  en t i r e t y  into the Basin  I’lan as f ina l l y
adopted by the’ C o o r d i n a t i n g  C o m m i t t e e .

There are , of course , many additional f a c i l i t i e ’ s  making up the’
Bas in  Plan , 209 r e s e r v o i r s , for example , as e’ompa re-cl to tine- 81’)

s i tes  compr is ing  the storage and control a sp e c t s  of the f i s i n  and wild-
l ife ’  pl a n .  A n y  benef i t s  a r i s i n g  f r o m  the f i s h  and w i l d l i f e -  a s p e c t s  of
the additional 12 4 f ac i l i t i e s  are ’  l a r g e l y o f f s e t  by l o s se s  of h a b i t a t
anei use which would accompany their constructio n . This is e ’v ide ’n t
fr om the- fact that the fish and wildlife plan w i t h  i ts  85 s i t e - s  wou ld
nit - c t  84 .2 percent of antici pa ted 1980 needs; the 209 faci l itie’ s in
the Basin Plan (which inclu d e- s practicall y all of the above- men-
tioned 85) will n -n e- ct  84. 8 perc ent of those ne- e-ds .

I’h e onl y other alternatives which nni g h t warrant furthe r conaid-
c - r a t i o n , t he ’r e - fo re , would be’ p os s ib l e -  s u b s t i t u ti o n  of sonic’ of the ’
fae ’n l ~ t ne ’~ not  am -nong the  a d d i t i o n a l  124 st ’le ’ te ’d f o r  n n e e - t i n g  nce-d s
oth ~ e t han those ,  re - la te -e l  to f i s h  and wi ld l i f e ’  for  those-  tha t  w e r e
se lt ,c e p dl , in an effort to a ccomp lish these’ othe- m ob t e ’ c t i v c ’ s w i t h
g r e - a t e - i- d e -v e - l op n n en t  and li-ss loss to fis h and w i l d l i f e ’  r d - s o u r c e ’s
an (I th - i r  c i s c - s .

I c . W a t e r  Suj A l t e r n a t i v e s

lin e - s b i d  y foci nd thcm t t h e - m e -  c m r e a b un - c i a  r u t w m t e r  r e ’ s  oun r c c ’s
both g r e n m m r n d and scu m fa t- c ’ , to iinee’t c e l l  l e a  me ’ s c - c - c e  hI  e ’ h~m s e n ne- c -e l  s . l i - ce -me-
ar e ’ cm r e - e m s  ( i f  sh o r t a g e .  w hn -h  - o e i l d  l ie - s a t i s f i e d  by ne-w d v v e ’ l o p i n u - n t  or
in t e ’ r — b a s i n  d i ve r s i o n s  l ) u r i ng  t h e -  c o e i r s e -  of t h e -  e - e n n n p r e - h n e ’ n s u c c ’  s t u m o l y

(in s  j ( l e ’ i ’ , i t l e r n  W a s  g ive’n  t o  a n o u i i n b e - r  of ( l u f l e - r e,-n t  n n e ’ t i n e i o l s  of s a t i s f y i n g
wa t e- r s pp l y d en n a  nd . ‘l ine - se ’  i n c - I  i t o h  e

I C o m r t c u i l m e ’ n t  of d c - i n n e n n o l  t h n r o e u g hi P~~ i e  m n g  or  o t h e r
r e ’s t  n e t  i o n s .
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I ) e -scu l i n i - ,,a t i c c n  an - cc - h  e a t i n e - r t e ’ c h n n i o l o g i c a l  b r e - m k t i i r c i - c m g h i s
I ,  Ne’w 

~~~~~~~~~~~~~~~~~~~~~~~~ 
s u i e ’h a s r e - c y c l i n g  o r  e- l o ’;e - h sy s t e - m m n s

4 .  ‘N e a t h e ’  r n n n o d i f c e - a t ion
5 .  ( r e i u m n e l c v a t t - r  — s u , n b s c i r f , m c e  su p p l i e s .

R e ’st ’ r v o i r s  — s u r f a c e’ s i , ipp l i e ’ S -

7 . Di ve ’ r s  ion - c from -c u othe’ r 5 0 c m  re d ’ s

( : o n s i d e ’ m a t i e n n n  of c -a c -h  e h u f f e ’ r e n t  m e - t h e o h  v a m n e - d in d e p t h  de pe n d i n g
upon i t s  ap p lie ’ ~u b u l u t y  t e n  t he ’  C on n e ’c t i c e i t  B a s i n  S t u d y .  co u n t  r o i l i n g
de ’rn and t h r e u g h p r i c ing  or othe ’ m m e ’ s t m i c t i o n s  w a s  e’ o m n s i d e - r e ’d  a n d  i f l i~~
be- fe -as ib le ’  in m u e - e ’ t u n g  ( h e ’ m u i c e e n d s  b e - y o n ch  1 c) 8( )  . H o w e v e r , an n  c c l i i i  , m t i c c n

p r o g r a m  w o c u l e h  f i r s t  be m ne -c - e ’s s d r y  to  t i - a c - h  the ’  p c m b l i c  and  m n c h c m s t r y
how to c o f l S e ’r c e ’ w a te - r  . C u r r e n t l y ,  w a t i - r supp ly c o s t s  a r e  m e ’ l , e l  i v e ’l y
low whe n e’or nu p c cre - c l  w i t h  o the ’ r needs  of ind u s t r y  or t h e ’ p u b - I  i c  .

s t a n t i a l  inc - m e ’ a s t ’ s cvo cul d  be - n e ’ c e - s s c e r y  be f o r e  a n y a p p r e  i - i ~m b l e ’ de ’ m n u a n d
r e d u c t i o n s  c o c m l c - h  be- e x p e c t e d .  l” e o r t h e - r , t h e - r e -  a m e -  s e c i a l  l ) r 0 1 ) l o ’ n n n s

t h a t  can be’ c r e - a t  i ’d b y a pm it ’ in i g p o l i c y  , a s it  w o u l d  h i t  ha r e h e a t  t h o s e
s eg m e n ts  of the  p e m b l i c  w h i c h  c a n  I t - a  a t  a f f o r c - h  ten  pcl y

C o n s i d e r a t i o n  w a s  a l s c )  g i v e n  t o  t in t ’  r o l e -  of d o - s a l u t a t i o n . w , e s t e ’ —
w a t e - r r e e -y e ’ l i n g  and we ’ath e ’ r n i n o d u f i e - a t  io n . ‘l ine ’ a pp l e d t  n u n  of d c -s a l  —

i n a ti c)n p r o e ’ e’ s se s  a re ’  c o n t i n u i n g  be )  in - n e - r e - a se ’  in  t h i s  c e u ~n n t  ry  an d  , m l m m c n , m - c l

A t  pr e s e - n t  , inow e ’ve ’ r , the p r in e ’ u pa l c i s c ’ s of t h e - s e -  t e - i - h n i q c i e ’s a r c -  i n n  e

t h o s e  , e r e ’a s  w h er e  na t c i  n - a l  I r e - s in  w , m t e ’ r re s o u r c e ’ s c u re -  c - u t h n e ’r  S c  , c r c e ’  c - c c’
of poor q u a l i t y  . In ge -nt-  r a l  , the ’  c i ) S t S  of t h e - s e’ op t -  r i  t m o n a  1 p 1c m nt  s c x —
c e t ’c- h t i n t ’  de ’v e ’l o p nu e n t  of n a t u r a l  f r e - s h  w a t e - r s y s t e - n n i s  cm n i ch u r n  , u c h o h i t u e n n  -

t h e ’ se ’ p l e n i t s  r e - s eni t  in  b y — p m o c h e u c - t s  w h i c h  m a y  be’ h a r i n n f c m l  I C )  l i n e ’ e’n c  I
n u n  e ’nt . l in e re’ f o r e -  , be- ca u s e -  of t i n e ’ s c con -cs  eel e’ r , I  t i o n s  a inch t i n e ’ m a t  l i r e  ,e r i c h

l o c a ti en  of t ine ’  v a r i o u s  l e ) c a h i p r oble’ru n a i’ e ’ ,e s w i t h i n  t i - c e ’ b a s i n . e l e - s ; m l u n i , e

t i c m n  w , i s  not  c i t i l j ? , e ’ d h  i n  t he ’  e ’ c m r l y c u e  t i o n  p r o g r c m n n n  ( 1 1 8 0 ) .  A s  t~~c i n n u -

clue ’s  a r e -  i n i n p m o c c ’ c !  an d  p o t e n t i a l  e ’ n v u r c m n m n u e ’ n t , u l pn ’ o h l c ’ n i n s  i n u r e -  i I T c

c un o l e r s t o o o l  , c i s c ’ o f d e ’ s c n l u r , m t i o n  in  t l ’u e ’ ( en i nn e ’ e t i e c e t  R m c e ’ r B , m a i i m  n n n a ~ ’

p m o c ’ i o h e ’ an  a n s w e r  b e n  tine ’ ic i ng r , n n g e ’ w e m t e ’ r  i n c - i - c i a in - c  t i n e ’ I n m a u n n .

-\ se ’ e’on(l p r o c e s s  e - c i r r e ’n t l y u i n d c m g o u r n g  o we - i n  r e - s e ’ ,r r - c~ ii u s  w , m s t e -

w c m t e - m  r e ’ c - I a i i n , m t i e ) n .  -\~)~~h i c c n t i o n  of r t — e l , e i m n n e ’ c l  n n i i m n u e - u i m a l  e ’ I f l i u e ’ni t t c i
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industrial  purposes , sa lt water  bar r ie r  use- and recrea t ional  use’
has bee- n t r ied  with apparent success  in many~ sec tions of the count ry .
H ow e v e r , althoug h the e f fo r t s  r endered  thus f a r  indica te  Borne succes s ,
the use- of rec la imed waste  wa te r  except in Chamute , Kansas , as a
munici pal supp ly is un l i s ted. Tine cu r r en t  Uni ted  States  Publ ic
Heal th  Service  Dr inking  Wate - r S tandards  do not appl y to d i r e c t  reuse
of r ec la imed  v a te r  fo r  d r ink ing .  This  c o n s i d e r a t i o n  in t h i s  s t u d y
of w a s te v a t e - r  r e - u s e -  as an a l t e r n a t i v e  m i - c e - t h o d  of s a t  i s f y n n ~ v .a t e r
suppJ y ne e d s  w a s  l imi te d b y th e ’  e x i s t i n g  s ta te- - o f - t he - a r t  and the
unknov-c n a sp e c t s  of th i s  t e c h n i q u e -  f r o n n  a i~e a i t h  a s p e - - c. t .

Use of ~e cat her  n n o di f i c a t i o n  ~~~~ a lso e e m s  i i e  r ed in t h u s  s t c c ~~
A l t h o u g h soriu’ p r o g re s s  has bee- n made ’ ‘.e n t h n u n  r e - i c n t  y e a r s  in ~~ -

ing s c i e n t i f i c  knov~le ’d gc- and in d c - v t - l o p i n g  e - f l~~ i i n e  e r i n g  s~ u s  f o r  the-
app l i c a t i o n  of cloud s e ’e d in i ~i, n n a n y  q u e s t i o n s  r e ’ n ia l n  un a n sw e -x - e c L In
p ar t i c u l a r , an u n d e r s t a n d i n g  of the cloud p r o c e s s  in  c r d e r  to dc-’ t e’r-
l i l f l c -  sc - e ’d a b i l i t y  and prope r s e t - d i n g  t r e a t m e nt is l a rg e l y un knov n at
t h i s  t in -ce. The ’ comp l e x i t y  of tine ’ p r o b l em  i n d i c a t e ’ s m any  y e - i c  r s  of
r e s e - a r c  in before the ud e -n t i f u ca t no n  eat s c e -dab l e  I c - c  i - c i s , t r e a t m c - -n t  re-
e iu i r e - d and d i r e c t ion of the ’ p r e c i p i t a t i o n  patte ’ m s  v-c i l l  be’ an - l ie -  r s t o od ,.
In addi t ion , t he e - f f t c t s  of any n ’nod i f i ca t io n  cnn the t - n v i  ronn -ce ’nt  n n u s t
be inves ti ga ted .

B a s e - c l  on the pre ’sent s t a t e - o f — t i n e - a r t ,  t h e - r e - f o r e  , any cons ni e -ra-
t ion  fo r  t he~ modi f i c - -d us e -  of the  a t m o s ph e r i c  v - c a t e r  r e s o u r c e ’  to aid in
m e e t i n g  the projec ted  wate r r e qu i r em en t s  in t i n e ’  s t ud y  r e  a is prema-
tu re . If , in the fu ture ’ , p r o g r e s s  of th i s  t e c h n i q u e ’  i s  mi - cache ’  n n c c r e
r a p i d l y than  pr e ’ s e-nt l y a n t i c  u p a t c ci , th e ’  r e - su i t s  ol t - a t he-  r mod i f i c a -
t ion could  be- ad apte d f o r  use- b y al l  p l ans  d c - s c  r ib e ’d  in  t h i n s  r e - p o r t .

P r i m a r y  c o n - s i d e - r a t i o n ,  t h e - r e - t o r i ’ , in t h i s  s t u d y ~e mi— ~~~\ c - f l  t o
n - c - cc-  e ’ t i n g  v ate- r S eipp l y di e’ n i n a n o s  t i n r u u n g h su r l a  c - v m t  c r s u i pp l ie-  S or
t in r o u uh g r o - c I n - c l \ \~ c t c - r  s u pp l i e s. -\ i n m l y s e - s  ~e e  i - c -  u n n a c i c  - - c - c l  t h e ’  n em t ui i’ a l
y i e l d  of b a s i n  s i r e - a n - i n s  ten d e ’ t e ’ r n n n u n e -  t i n e - c r  e a p a b u h i t y  t e i  i n c - c t p n o j e - c . be - cl

‘~ at c-r  su ipp l y c l e - n n a n c h s . ‘T h e s e ’  an ’ e- p r e ’ s c n t e  ci i n  t h c  i t  p d c i i  in - c  A ppe n d i x
I) , a n - e l  t t i c  g r e un civ a te~r a t l a s  is p r e - s e - n - t e d in A ppe’nndu x K ‘-ci l i i  c h  m c i i ,  ~m i e -
t i n t -  y u ’ l i h  of ;m v a i l a b l e ’  s o u r c e - s  of s upp ly .  I t  u s  c - l i l t  cc  u n i t  t - c  m i k e ’  a
e~c - n c - r a 1  c c c r u n p a r u s o n  b etwc’ e ’ n n  t h e ’  tv, o s c n u r c ’es feu r Ce i’e - g u e c m n  C c i -  l a r g e -  as
l i c e ’  Cu r n n e ’c  t i c  cu t  H i v e ’ r  B a s i n  b c ’e ’ai i i ’- c -  i c i r i i i - c - c s t  e - e c o c n u i c i i - u i t i c  i— t i n e -
d o m e  e -  h e -  t ‘e c - c - n - c  e’ u t l i e -  r s u i r t  I c e ’  v m t  e -  r s e m p p l v c c i ’  g r c c u u n d ~ e t c  r suu p h cl y
is m n  obv ious  c c n c ’  b a s e d  on ,m ~~, c i l m i c i h j t y  ari d c c  e c r c c c i u i c e

n - c -  r a l l y ,  in o v - c e - v c ’ r , ~ u e i u m n c l v , m t e - n -  s u p p l i e s , m r e ’  c i t u l l l c ; l iv  5 i n t ~h i
e’ - c - c c u c i o c u r n i t~ u c r  s i u u c c l l  i’ e- g u o n i u l  w a t t - u ’  s y i — t l i i i -  ie l n i l e -  t h e ’  i n ’ 1’, r r e - g c - c ’ n c i

s y s t e m s  s c m ,  h i s  t i n t -  Sp n ’ u n g l i e - l c l  or i l , m u ’ t f c c r o l  n i n e - t r c - c j c c I i t u i  i i s t i ’ u e  I
e - c e n u n n u n c  s a m c c i i  r c  l y c m p e c n ~ s c u m - i c c  e ’ ‘S it i c r  s c i i  n - c  c - .
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u s  mn c t e - c i  pu ’ e ’\ m o u s l y cnn t h i s  a p p e ’ n i h i x , t h e  5 1 h i :~ d i c i  n - c i t  c i i ’  i f l~nt
t o  p 1 c m  v - c a t c r s up p l y so u r c e - s  l e a r  i n c l u v c d e u , c l  cc ~~i i i : i i i : t i e ’s in  t ine ’  b a s i n .
I t  d u e l  u n n , i k e -  an  c t I c ~~i’t i c i  (t e ’ t e  r u n l i f l e -  i f  t l n c ’i’ c \ \ e ’ i ’ e , c r c  - c - c ’ - c c f  i c  I c i e e n n , c l
l i e  - e ( I l e e r  t ine ’  1 980 pc n’ i c - c c i  ii liii ’ in ~e e - n- c- h i -  y c. e u n c l  t - , - me p m  I) i i i  t i c  s -c - I  u n d  i —

v i deia l , c i i u n niiu n i t iei- ~, lii S e  v c - r m m l  n u n , t C l m i e  c i -  - h i e i ’ , i e ‘ , &  n’ , l o c a l  \ ; , c t ,  r
S cipp l y nc- c- c-hs v c - r e  i c i t  - m i t  i f c c - c - i  v~ l i c e  In h i t  a ~~Us  i b m lii -c 1 h~ in g  c i
t h n u ’ ou i g hn i n c u i r p o i ’~m t u o n  m i c e  a u i c u i l n i p l e ’ — p c u m ’ p c c s c -  i’ c - b e  i’ \ i i i  c h c i’ c l op i n c ’nt .
I n c ’ a e h  ~i 5 t  an a n a l y s i s  y m c a mac -he -  t i - c  d e - t e  r m n n i n t - i t  t h e - r e -  -c e c  r e  mm
i O n i c’ e ’ c ’o n e c u i n i c , i l  n i o ’ t t i i c c i  of i n c - c  t i n g  t h e -  e h c ’ n n c m i~ ’ , . 1 l i i i -  i i i ’,  c d ’ , c d  e ’ s t  i -
i n n a t e ’ s of g r c u u n d ~i a t e - r i n c h  s in g l e - _ i n i r i o i — e -  1- c - s e  n- y e n  r h e \ e  l c e p m n c - m - c t .

d i o l n I ~ l i c e -  m u c h - c r  r e  s e ’ r v c c c r s , I n e - c c v e - r  h l r c e c - c i ~ c c i i  t h e  ,- \ s l m i e - l - c - i
Il  i ’ ,  c m \i c i i i  l e t  i m ~~ C i- t e -c r i  Lh c - i i n c  l i i i  c I , d S c -c l i i i )  i t ’ ,  ii , i  I c  i’ u i ~ ep i \ I c  -c r
i l i e -  e, i t  c d  N t - t i n e  - N ,  ~i I i , c ci i i i —  l i i  m e  . I he  n - c I i i  i i  ~~. e i i i  b , c  e i- t e  -c 1’ ,c i

i n c  h u d c c h t o  n i n e - c - i  d l o y f i i — t m’ e ’ a m f l  i i - c h u i i - i m ’ i . i l ~i , i t e i ’ i — i i p p l \  n i c e c i  m u —  ~t c 1 I

as  the ’  m c c i i  e x c i t e d  b y m m d u e  n t u , c l  s a i u n n e - c n  l i — h  l i e u -c l ie i’~~. Si u c o i , c m ’ i ’ , ,
1 Ic c ’  l t l c c k l e ’ d ge ’ s i t e ’  on i h ,  S e m l n n o n  g i v e  r cmi  ( ‘ c c n i i e  -c I a  i i i  i n c l u m - c a - d

5 tc i r , i ~e - as a s u r f a c e  y a t i ’ r S c i O n - i  c i c e m ’  mu p i l e - m i t  n i l  s a l on  ii h a t e  m c m v .

l ine ’  c ’ x i s t i i u g  l u l l ’ , -  f l e c o c i  e- c c n n t n ’ o l ( h a i l )  u i - c - c  i n c l u d e ’s  i - I o n ’ ;m~~c f o r ,c h u c - c i ~
s i b h e ’  f l o o d  s k i u n u u m n i m i g  ( l i v e  m ’ S i e m n  m i ce  t h e -  Q i i , i h n b i m n  5’~ s t e i n .

A n c i n i i j c ’ m ’  c f  t h e  u p o — i r e  , m u n n  ie, m j t e - i ’ s b i c  u l  i - tn - cut l i t r e ’ s  , - c I i — c - c  hnei -c e _ i  p e c t i n —

h a l  m i  i n n - t h i n g  v, c m t e - r  sup p l y d c c c l i - . i . \ c u i 1 p i - c  i- a c e , t h e -  lb ppe i’
A u n u n - c - c n c - c o s u u c  ~i c t e  i’s h t ’ch  p r o j e c t  it i n i c  in c c c i i i : n i t - c - i  t i - c c ’  ne  c li— c i i  ( r d \ c  -

t e e n , N ’  c’ I ha im ps h u i u ’ e a n - cc - i  t h e - Q u a  u-c 5 \\ , u l  e n ’ s h i -  d l  i i  i c  ci  ‘c h i t  in c c c i i i  c i

}i r i - c v - c i e - ~i m m t e r f o r  Le i c c ’ s t e - r , M m i i ’ s m c c  I i c i i - e t t i — .

In ac id  i t  t e n  I - th~- I) n ’ c e j c  t 
~~~~ 

c ’, m i i i -  I ~ ci ,  ~~u i’ c h i e  c i ci i i i  c- i n  c’, c - u i  ci u - c i c  c

i n n  I ,  i - i n - c  i n c - c ’  eh s  , t i m e -  hc c i n  ci i l l  l~ 
m o  I c - c  h i  c i i ’  c c  be - c , u  l i e ’  d u i p c e n  i c e  n i n e  c

p i l e  t e c h - c i t  i c i , u r i - c i i -  i n  t h e  M e t  re p c l i i c m n l i - t I - c O  c i i  -c . In m e n - c c ’ i t
l i _ m u - , h - i  s t u d y  b y t i n e -  ( ‘ c i r p s  c c l  K n g u n e c ’ i i - , n u d e  l~~, t i - c  N c e i ’ t h e a i — i
l 1 i u i t t  c i  S i d e  s \‘c - t e n’ Su pp l y S t u e l ~~, , c n d i c u i t i e  i’ c i i  n i i o ’ t l : e - c : i —  i c r  u ) n e ’ e - t m i n d
c i i i  i c  , c i —  • c i h e  i i  ca m d  S ii~~i) n t hi t ’  N I t  t n - c -c l i c e  l i t ,  in t~~e ’ i -  t e e n  r e  c_i i c -c in ,,c, c i t  i i i ’ ,  t i — i —

p m  I c  e~, ‘I l i e  r e ’ s  i u l t  s ee l l i d s  - t i i c i ~ u -c d i c i t  c i  i t i _ m t  i c c  u i  l i e - i ’  h e  e i c e p o i c  n i t
e e l  l i i i  ( ‘ u m i n e  c - i c e - c i t  I~~i c - c n’ i h e u i ~iri ~~i , I  t i c  ~ L i t u i i u m  u u _~- ‘ 1- c i - c  n~ t e  e l  i i

a t t n _ i c  t u e  , u l t e ’ n ’ ii~~t i ’ i e -  i c - c  c e l h c e ’ r  i i ’ ’ i l : - c ’ c h u - , e ’ ! : i - i - c h e  n e  -c l i _ n i t  ~i l , e r i ’ ,  f e - c u ’
t i m e ’  i~- l i e u  r i  r , e  i i  p n i l  e -c i i - .

I b i t ’  c c c i i i  h i m  h u e  - i ’ i —  i i  c - i n c h  y c c -c n i l— i t  he  i e e e -c n i  \ l i c ’ c ’ c  I i— ii u u i  d i i  ! i )  ~,: I ’  Ii —

n i c c i t u t  i n  d i c e - c - l u n g  c h e ’ I i i , i ’ ) e h i —  t - ’ t e r t t  e l  t o  l i n e  h i — u i :  i u ~ , c I ’ c - ,m i -  i~~~t i — i e h e

I c e  i i i  • i . ‘I l i i i -  i t  c l i i i  c c 1 c u ,  cc c i i i  l e l  i- -c c i i i  l i e  - t e d  cc - c i t  i i —  I u -c i - : , d l’ c i  c i’ c l i i i- -

Id )  • i i  - t l i e - c e ,  c i  I c e  i— I - I i e -c c i  i i i  t u t  ~— i i i - n h  e I - e i i  • • m l  , c  ii 0 t e

s i c  i i  - y s t e  oc . ‘I I i,\ u t  c n’ ch e u I t  t h  cc c e i m i  c i  l i e  - _  i- i i i  I I  pc n - -c e l i t  - -c p e e e l
I _ i l  I l e ~ \ ’ i n c h  c i -  u _ c i t  t h , c i  ‘,‘ c m i d  e i e 0 i i : , c i l \  h i t  e l i  I t c h  c m c i \ i n e ’ t i e

i i n c h  a I i i i —  c c m  I c  e l  m e  i t h e e  v~ i i -  I m e  i n  • e e i. c ‘ - -c :1 -
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E a r l y in the s t u d y e: o n i s i d e ~r a t i o m n  ce-as g i v e -n  to i n c  r e . c s i r i g  s t r e ’ a r n n
f lows  t h r o ug hou t  t i m - c  b a s i n  d u r i ng  low flow p e r i o d s  b y au g l l i e n t c t t i o i i
f r o m  n e w  re s e r v o i r  e : o n s t r c m c t i o i - i , t h e- c om n c e p t  b e n : i g  t h a t  c e - c c t e ’ r re ’ —
l eased  f r o m  u p s t r c ’  m n -n r e - s e r v c d i r s  e e o c _ m I d  ser v e  m a ny  i n — s t r t ’ , cm pur-
poses  and  cou ld  pcI r i - caps  p rov ide  c u t e -  r supp l y f r o m  se ’ve - r a t  commun-
it ie s e n r o en t e  to  L o ng  I s l a n d  S o u n d . DL’ e- c t S t  c c - i n - n  ( l i v e -  r s i on  f r u m n n
the m a i n  s t e - r n  is a st r o ng  p o s s i b i l i t y  f o r  p e r i o d s  b e -y o m n d  11)80 , h u t
not b e f o r e  t h a t  t u n e . W ak e’  r q u a l i t y  s ta n-cia r d s  i - m h o i c i d  f i r s t  be ’ n i C ’  I
and  the n s u f f i c i e nt  t i m e  p ru c - i d e d  f o r  a d eq u a te  w a t e r  q m i a l i t y  i n o n i t c u r —
ing be - fo re  c o m r n c _ m n i t i e ’  s c _ u t i l i z e -  th is s o u r c e’ .

The p o s s i b i l i ty  of i n — b a s i n  d i e - e ’r s i o n s  was a l s o  e e n s i d c - r e ’ d .
Appendix  D of t h i s  r ep o r t  i n d i c - - c t c ’ s  t w o  a r e a s  o u t s i c i c ’  t h e~ b a s i m i ,
J ;u f f r e y ,  New H a mp s h i r e -  and G u i l f o r d , C u d u i u i e ’ c t u u :  u t  , cc }m i c h  i r e -  cur -
r e n t l y u t i l i z e d  to supp ly e c - c t e ’  r to the  C o i m n -n e c t i c  c _ nt R i v e r B a s i n - n . For
the m o s t  pa r t , h o c e e v er , t h e s e  i n t o — b a s i n - - c  d i ver s i o n s  m i r e  c o m p a r e —
t ivel y minor  and it is not  e x p e c t e d  t h at  t h e y  w i l l  h ive ’  a s i g n i f i c a n t
e f f e c t  in m e e t i ng  f u t u r e  b a s i n  r e q u i r e m e n t s .

7 . Navi ga t i o n  A l t e r n a t ives

The E a r ly A c t i o n  Plan -c  c o n t a i n s  two p r i m a r y  r e - c o m m e n d a -
t ions  r e g a r d i n g  navi gat ion.  They are:

a . The c o m m e r c i a l  n a v i ga t ion  p r o j e c t  f r o m  Long I s l a n d
Sound to Ha r t for d , and

b . The re- c r e a t i u in a l  boa t ing  p r o j e c t  f r o m  I Ta r t f o  n - i l  t o
Hol yoke .

The c o m m e r c i a l  nav i ga t ion  p r o j e ’c t  was the  r e s u l t  of c o n s id e r -
ing a n u m l ) e - r  of - u l t e ’r n a t i v e s  w h i c h  i n c l - c u i c ’ d  d e l i v e ry  of p e t r o l e - u n n
p roduc t s , the ’ p r i n i c i p al  i t t - i n - c  r e q u i r i n g  t r a n s p o r t a t i i c m i  , b y c m i  r i u u m s
mode- s of t r m e n s p o r t d t i d u m i  —— m- , c i l r o a d  t a n k  c a r s , p i pe h i m - c. s a m i d  t r c c e ’k s .
The- c i s c of r a i l r oa d  t a n n k  c u r s  f r o n - -n ti-ce po in t  of o r i g in  ( N e w i i ’  r a c y )
or  f r om ir - c t i -r n ie d iat e  r et a i l i n g  p o i n t s  w o u l d  r e ’ qu i r e  t h e  p u r c h a se  of
n u m e r o u s  new t a n k  c a r s , the’ a c q u i s i t i o n  of e x p e n n s i v e - l ands  ( i f  ~ev ~e i 1 —
a b l e ) ,  - m m d th e ’ do ’ v e l op m e n t  of s i d i n g s  at both  ends  of the e t r an sp c c r t a  —

tion ro ute . It would  a l so  r e q u i r e  m o r e  h i r e d  l abo r  m i n d  w o u l d  i n c u r
a l l  m~ t t e ’ n i d , i i i t  C c c bt s  to the above . An inte  rn n e d i a t e  d e l i v e r y  poin - c t
wou ld  e n t , u u  mo r e  s t e e r a g e ’  fa c i l i t i e s  and r e h a n dl i ng ,  r e s u l t i ng  in h i gh
co s t s .  M a n y  oil c o mp a n y  s t o r a g e  t a n k s  in  the E a s t  i - h a r t f o r d  a re a
i re  located f e  r f r o m  r a i l r o a d s id ings  t h u s  n e g a t i n g  d i r e e - t  t r , e m i s f e - r .
The r e - f u d  r e ’  , e i t h e r  r e - h a n d l i n g  w o c n i c - l  be r e q u i r e d  b y t r u e -k  or  p i pe t i n - n e ’
f r o m  f r e i g h t  ye ’ e r s , or  e x i s t i ng  s t o r a g e  f - e e - i l i t i e s  wou ld h a v e ’  to  be
relocated.
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Direct delivery by truck fro m refineries in Nev. Jers ey or inte r-
mediate rehandlin g points would be even more cos t l y t han  by r a i l
tank ca r s  due to the much s n i al l e r  q u a n t i t i e s  which cou ld  be d e l i v er e d
per  tr ip.  The use of p ipe l ines would  not  be c o m p e t i t i v e  with the cos t
of barge del iver y because  of the l a rge  n u m b e r  of p ipe l ines  which
would have to be c o n s t r u c t ed, One of the m aj o r  d r a w b a c k s  in the use-
of p ipelines is in the tra nsport of r e s i d un a l  oil . The hi gh v i s c o s i t y  of
residual oil requires that it be kept heated to permit pump ing trans-
m i ss ion du ring cold w e a t h e r .  The r e q u i re d  s t c - - amj~n k e t e d  p ip e  l ine
wou ld  be ex t r e m el y expens ive  to c o n s t r u c t  au- c d m a i n n t a i n . A l s o , the
c i i i  c o m p a n i e s  cla i rn  that  t h e y  cannot t r a n sp o r t  the u n m i u m e  r o i m s  t ype - s
of ga s  l i nes  wi th  all  the  spe c Lii a d d i t i v e - s  tin r o u g h t l e  s a u i  m e -  p i p e l i n e -  a
, t m c c h  s t i l l  m m n a i t n t ; i i n  i mn te - g n’ i tv  e d  t i c c - ’ i r  p r e e c h n e t s . f l u e -  I i  i~ ih~ r c - f  p i p e - —
l i n e - s  t hu s  r e q u i r e d  is ve ry  i n i g li . ‘I ’he ’ r e - f o r e ’ , d c l i c c r v  of t i c  p c - t n ’ —
leu n i u  p r o d u c t s  by b a r ge -  is ti -ce n - - c - c o s t  c c o n i o n n i c a l  n i n e t l u o d  of t r m i n s p e u r —
tation.

Plan - c  f o r r r n u l a t i o n i  consicic  red d e e p e r  an -i d/ o r  wide r n a v i g a t i o n
channe l s  but  the r e c o m m e n d e d  p ro j ec t  p re -c -ed  to be ’ the ‘n -cost  C e  c d -

i o n n n i c a l  s o lu t ion .  Analy s i s  a l so  c o n s i d e r e d  e x t e n n s i o n  of the  com-
m e r c i a l  naviga t ion  p r o je c t  up s t re -a rn to 1-T ol y o k e  and  f o u n d  t h a t  i t  \ \ , c ~~
not  e c o n o m i c a l ly j u s t i f i ed .  Tine r e c o m m en d e d  p r o j e c t  a s s u m e- s  t h a t
a f low of 2 , 000 c fb  will  be a va i l a b l e  at H a r t f o r d  to m n m m i n t a i n  p r o j e ct
d e p t i n s .  C o n s i d e r a ti o n- c  was , c l s o  g i v e m n  to  p r o v i d i ng  a d d i t i o n a l  f l o w
in the rive r above the i , 000 c f s  bu t  t h i s  p r o v e d r n - c o r e  c o s t l \  t han
c h a n n e l  d r e d g i ng.  H o w e v e r , i~ is e x pec t e ’ d t h a t  fl o ce s p r o v i d e d  f e i r
e t h i c ’  r cc at e r r e s o u r c e’  im p r o v e m e n t s  c_ u n d e r c o n - s i d e r . c t i on  w i l l  h n , i v e ’
an n  - n h an n c  ing e f leet  on tine n-ca c- i g ~m l i on - n  p ro j ec t .

Cu r t a i l n n e m n t  of s h i pp i ng  c i as  c o ns i de ’ rc ’d i ) c i t  ci i i -  l o u n u d  n n o t
f c - ; e sj l c l e ’ . A i-c -c o r e ’  e ’ c o m m o m i u j & - a i  n e t h o d  c i i  t r ~~u m s p c e r t i m n g  p t ’ t r u l c u u u i n
h r e u d c u - t s  i c e  t h e ’ l l a r t f o r d — S p r i n n g f i e - l d  a r t - ;e  i s  i t ’ e ’ e l e ’e I  m u  I I  e m c i i ’
l i eu . ‘I’ h u c -  m o st  e ’ e - ej u c c n u u c j e  m l  m e ’ t b c u c l  c i  i r i n m - p e i m ’ t i n c  t h e s e  p m ’ c - c h u e - t~
is  b y \ i t l t c ’ t ’ c c , i \ ’ .

i t )  s m m t i s f y t ine  e x te n s i v e -  r e ’ c r e - , c t n e u u c - ~ i l c c c . m t i n m g  i n c  c i i i -  - c - c l  t i m e -  t i m t u i r e
i i i  t i c - ( ; o n i m n e ’ e’ t i c c i t  R i v e r R u s i n , u i u u n m e - r c i u i s  , c I t c  r n a t i ’ c  i - e t h  t n - c u — \ c e  n - c-

c u c s m c h e ’ r e - c - l  ( 1 c _ u r i n n g  p l ; m n u  f o r n n u c _ u l c i t i o m i . P e ’ t n e - u - n i  i i i  r t f e n r e j  e e i n c h  h i e t i C  e c k e ’
t ee -eu j oy , l ev t ’ l el a n mi and r e ’ s c - r \ - c e i r  p l an s  i s  ccc l i  - u s  ch m e n n t ’ i c i r e - d g i u i p
i n m i p r o v e - n u n - n n t s  cu e ’  re  c o n i s m d e - r e ’ d . l , d c c u  t l c - c \ ~ d u i p u i i e ’ u m t , c t i t i , f r c u n m  c _ u i ’ —
s t u ’ c- , i i i n  r e - s c - r v c d r s  c u , u a  i n v e s t i g a t e d  c m i —  a s i u j - c p I c ’ u c i e - i mt  I c ,  t h e ’  e c u i s i d e - r e el
p l~u m i s  c t  u i l q )  m c  -c v ’  i i i  e - n u t .

~‘ t c i - c h ~ o . , u s t m c t d t ’  o f  , i  e 1 , c t ~ m i n d  l e e  k cc i l h i  i u i - , i e c , i y s  l i st i m p — i  r o - s i u m
f i ’ t e r u i  t h u c ’  i ’ e ’ n i i  — (  c - i t t  i - e l  l~ , i i l r i e , u c i  m t  i h i r t f c e i’ c h  c - c r , i e l , m m m i  ‘ i m m c j  I c - c c  k cc m t h

I , - , ’ 
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f i s h c e e e y s  at South W i n d s o r  j u s t  ib e) V e  the  m o u t h  e f  the }“ e r i i u i n i g t o i i
R i v e r . E x t e n s i v e -  s t u d y e i so c c , u s  i cn , i e ie ’  c- onc e ’  r n i i n g  c h a i i r n e l  dr e - d g m n u g
in the Connectic n i t  R iv eu  r he low and  ,Woc ’eu Windso r  Locks ( a n n a l , in —

cludin g a navi gat ion loc k w h i ch  e e o c _ m I d  c h ow b o ,t t  b y — p a s s  of ti ne  c x i s t —

ing three s n -n a i l , i n a d e q u a t e-  l u c k s  u t  t he  d o wn st r e~u nn e n u d  m e l  t h e  e~~ n , i I .
A l t h o ug h it ce-as c i e - t e ’  r m t u i n i e - d t in : e t  t i n e ’  t h r e - e e x i s t i n g  lo w e r  l o c k s  e c i u i l d

not f e a s i b l y be i n c o r p o r a t ed  in the -  n - n a v i ga t ion  p lain , c o i c s i c le r a t i o n  ec t s
g ive n - n  to i nca  s u r e- s  f o r  p r d - s e ’ r v n n n g  t h e  c - x i s t i n n g  l e c k s  as m e s c e ’ n u c  or
h i s t o r i c  s i t e - .

As in t u e  Long Is l a nd  te i -b e r t f o r d  p r o p o s a l , low fl e ec-c a u g m n n e n ~~
ta t io in  ec-ould nnot  be f e a s i b l e  b e c a u se e)f the l a rge  q u a n t i t ie s  of cc it t ’  r
t ha t  wou ld be - n e c e s s a r y  to be ’ e f f e c t i v e  in in -c  rea  s i ng  c ’ l i a n n n i e -  I d c p t h u  s
A n o t h e r  a l t e r n a t i v e  c e c m n s i d c r e- d w ,es  the p o s s i b i l i t y  of p r o v i d i n g  cu m i n —
pa rab le  ri- c ’ r ea t ionn  f z e c i l i t i e ’  s to m ee t  cor  re sp o n d i n g  dc - m u n i c h , ou t s  ide’
the  ba sin , fo r  e x a m p le , a long the  c o a s t l i n e , Howe ve r , i t  was  f e m i n i n e !
that  the c o a s t l i n e  is a p p r c i m t e ’ h u i n n g  s a t u r a t i o n  b y c x i  s t in g  bo at  u S e  5 .

U p s t r e a m  of Hol yoke an -na l y s i s  was made of ti - ce’ r i c e ’ r f l e w s  ar i d
t r i b u t a r y  condi t ions  te) a s c e r t a i n  w h e t h e r  nav i ga t ion , c h i e f l y  c an - no t ’ —
i n g ,  could  be ’ enhance’ d b y floec- r e l e a s e s  f r o m  u p s t r e a m  re u s e  rv u iur s.

In n gene ral , t h i s  was  fo cm nd  n -- cent  p o s s i b l e  as the’ r e a c h e-  a of st r e ’ 1enni  inn
wh ich  canoe ing  is f avorab le’  a re- u sua l ly too s teep  fo r  re - se ’  r v e c i  r r e u —
lease- s to in - cc r eu se  c h a n n e l  dep th s u n l e s s  t n -  m enc io cu s  c - c e l m m n n n e  s e f
ce - me te r  a r e  used .

Al  t e r n -n a t i v e  dan-c s i t e ’s in - c t i ne  n i - c  c c _ i n n  r i v e r cc-em! d be ’ b o t h n  e’ xpe i l S i  Vt’

a nd se y e ’  r e l y de t r i m  e’ n ta l  to t ine an a d r om  ou s fi sin p ru g  r a i n - c . Ti-c i s  l,i t —

t e r  ec’as s t a t e d  s t r o n g ly b y F e d e r - c u l , S ta te , e nd l o c a l  f i s h  an d  cc z l e h l j f c ’
a g en - i c ic S.

8. Wate r she’ d M ci  n -age  i n c - n t ,  1. , , en d Re ’ so c_ ir e - e P lan  n - i  i n g  - c u d
Tr e ; m t n n c - n t

W at t -  r s i n e -d r n i c u r n a g t ’t u n e ’ i i t , I c c _ i n t l  r e ’ so u r e ’ e - p i m e n n i n g  , t i n d t i - e- , i t n i e ’ m m t
s h o u l d  be’ me f i r s t  e : o i i s i u h e ’ r , u t i e e u u  i n c  the’  c o n - s e  r v , e t i c e m i  d e v e ’ l u p n n e ’ u n t  m i n d
u t i l iz a t i o n  e) f  the  baa in c ’ s r e s o u r c e ’ s.

Inc  r- c ’ e s in g  pn ’ e ’ s s u m r e s  of p e m p u m l a t i o u n  a i n e l  t h e- e’i n a i m g m i i g  t r e - m u c h  i i i  t i - ce ’
p at t e ’r n  of land  use  I n c i c e ’  e~ n’ c- , e t e ’ ( i  o ’m i v i r o in n n e - n t a l p r ( c h u l e ’ n n u s  t h u m ’ - c - c i p i n e c u m t
t ine ’  i n c _ s u m . The’ se ’ e - i n ic ’ , e t t r a e ’ t i v e - m c e - s s  i s s e c e - i a t e u d c c i t i n  i l i c ’ e ’ r s u f n e ’ e l
1cc_ rid use is b t ’ i n n g  d i n n i n i s i n e - d  t h r o u u g hn t in e ’  e ’ e ) m i s t r c l ( ’ t i i i m n  , e c t j v j t u c ’ a  c c l
n u n - e n , t n u u l  t ine-  n i , u t e m r c l  p r o ce s s  c e f  S in e e s s i u c u d . i n n  i n i u i i y  . e r e ’ i u--c , l i c e ’

d e s i rab l e ’  h a l a n e o- c m n u o n i g  cu i t c - r , fc r e ’s t s  , - c u d  i r uc ’ , m ( j e c e e s  u n i t  onn e ’-
t y p i f i e d  Ne- cc E nn g b e n - i e l  I e n n c l s e - i p c s h as  b c - c - i n  o r  i s  i n n  t h e- p r e c e ’ e ’ s s  - c t

b eing i c c ~~t .
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Con s e q u e n t l y ,  if eec ’ ar e  to p r o t e c t a n - m d  n - n a i n t , u m n m  time e m u c - i r e e u i n n u u  it
of the b , c s i m u , tine - n - i o n — s t r u c t u r a l  n n i e ’ a s c m r e ’ s  c e -h i c h  f a i l  i n u t o  t h is r e ’ s o u u  r c  u’
ca teg o ry have ’  r i o  a l te  r n - cc _ t i  c c ’ s o l u t i o n - i s .  T h ey  s h o u l d  h u e ’  ru - c u g u n i z c -  ii ,n a
p l a y i ng  an-  i n n i p e m  r t a  n - i t  r u le  in - n the- ,i r r e  y of oh ci t i  u r n  S 0 d m  I in n  (1 i i i  lb
otinc r r e s o c m r c ,- e- c m i  t i - g o n e’s i i i  t in i s  s e c t i o n - c .

I) F lood C o nt r o l  A l t e r n a t i v e s

Tine objec t ive-  of the  b a s i n - i — w i d e -  f lood  c o n -n E r o !  p l u n  i s  to p r e n - i c i d ’
a c u e - h i  —h j ~ l a n - n e’ e (i a y s t e i n - c  of f lood  pr  e,te c t j o in  f o r  cx i  s ti n lg  f h c c u n d —  p r oni e-
,c r e , e s , ar id  to e l i m i m n a t eu  or  m m n i n - c i n - u n i , , c ’  f u t c i r e -  in c  r e e s c ’s  i i i  f l i n c h [u s  S c ’s ,
‘t he ’ r e c o m n c m m n e - n i e le ’ ci p la in w o u l d  p r e c c ’ iu i c  r c ’ s e ’ r v u d i r  p r o t e c ’ t i m u u i  t o  I r i b e m —
t a r y  w~u t e ’r s h e ’e l  a r e a s  cc _ s we l l  as t e n  t i n t ’  m i a m i s te rn of t h e  r i c e -  r s o i t t i n
01 i ts  c o i n f l c _ e e u m i c  e ’ c e - i t i n  the  Pa as  en m n u p s  ic ’ R i v e r . I l n i d e  r th e  p r e e p o s e ’ d
p lan , f ive  a r e a s  of damage- c o n c e i n t r c u t i o m n  ce -o c_ ild be- p r m e t e ’c t e c l  b y b c  m l
p r o t e c t i o n -n  p r o j e c t s.  F u t u r e -  i n c r e a s e s  inn f lood l o s s  p u t e r i t i c i l  e c o c u l d
be c u r t c i l e d  b y i n - m i p l c rn e n t at i on - i  of flood p lain - c  m m  u , e i i , i g e ’ n ine ’  n - i t ce - ith p e r —
tic ci l cc r en -n p i n a s i s  to the m a i m  a t e ’  n - in  of t i n e -  r i c e ’ r .

As the ’ re - c o m m e n d e d p lain e n - n - ploys  - cc m i x t u r e - o f n i c i j o r  r e - s c  r —
vo i r s , s i - c - c a l l  up s t r e a m  w a t e r s h e d  p r o j e c t s , l o ca l  p r u e t t - c t i o u n p r o j c ’ c ’ t ~
and flood plain u n a n - n a g e m e n t  m n e a s u r e - s , i t  un ig i i t  s ee m c i  t h a t  t i n e ’ se
f o u r  di f f c ’  r e n t  deu c- ie ’e’ a cou ld  be un s i - d m a  - c i t e  rniativ e s to e t c  Ii o t i u c ’  r ,
l locc ’eve r , inn  r n -m ost  c a s e -s th e cy  c r c  n u o t  t r c m e  a l t e ’ r n i , e t j c ’ e - s , be ,’’, - i _ m a e ’ e , e c I m
p rov ide s c di f fe  re in  t f u m n - n c ’ tj  on - u .

As noted in Appendix M — Flood C o n t r o l , r e s e r v o i r s  p r o v id e ’
flood p r o t e c t i o n  by a t t e n u a t i ng  or p r e v e n t i n g  w a t e r s he d  r u n o ff f r o m m u
r e a c h i n - i g  doee -ns t r ea in  damage po in t s .  Local  p r o t e c t i o n  d ike - s i n c h
ce-ails do n -- cot p r e v e n t  r c m u n o f f  f r o m  e n t e r big a s t r c , e n-i , o r lo cu c ’ i’ II c c e u l
s tages , b c _ i t  r u t h i e r  m u t t  t e a  a I ) - c r r j e r  t c )  p r t ’ v c - i u t  t i n e  c e d e r  f r o m  rc ’ , e e - h u —
in - mg t i -ce m o r e - d e ’n i se ly cone ’eu m n t r , e t e - e l  i l  i i ~ i L ’ d ’ / , O i i e ’ S , I ’ l e i - c m i  p l u m  n i - c  m u - —
a g e n - n i e z n t  seeks  to r c g m u l - c t e ’ f m m t u r e u , or  t u e  n-- e n - u u o v e  on - - ll c d e d l p n - ’ d c c d l  e - c a s t —
in g 1 flood p lain d e v e l op m e n t .

B r i e fl y ,  the -n- , if d ; u u u n , c g e ’ is s p r e ’a c i  ou t  a l e u n i g  u r i c e r ’  m u m  c d l i ,  c ’ n n ~~
t r ;et cd  in - - c c u n u m n - n h e - r of uI~e m n 1 m g e ’  c- e l i t e , ’ i’ s , i’ e’ st ’ rc - e e i r s  t e n d  i c e  h i r e d - ’ i e h i
the b e s t  s o h c m t i o i n . Co u n v e r s e l y ,  if c h , e u m n e g e  is  e c c n u c ’ c m n t  r i t e - c l  i n n on ce ’
i u ) e ’ i t i o n l  t h en  b e t e l  p r o t e - e - t i e ) n  is o f ten  t i n e ’  m e a t  s e , l u j t i u - c u m , f- ’i m c , i h l c ’ , i f
s t r ue ’ t c u r e ’s ccci i  b e e ’  s c i c ’ e :e ’ s s f c u l l y f l o o e l p r u e c e t e e l , o r  c ’ c- ie ’ m i , c t e ’ e i  t r e ) i u )  t h e -
f l ooe!p r en n e - , c rc ’ ,e s , t b u ’ z c  fl ood p l a i n - n u~ u m n i c g e - u u c c - u m t  s i l e m u m i c h  h i c’ , e  L’ i r s t  d ( c u t —
s ide  r , i t i e n n n . Floo d p l . e i u c  / . o n n i r n g ,  of c uc i r s e , si n o c m l d  u t ’ c i s c - el - u s  i i i  i c c - c —
p o r t ~’ c n u t  u u u m t i , e i  s t e -p  i i i  r e ’ g c m l e t i i m g  f u m t c m r e ’ e h e ’ c - e - l u p u u n c ’ m u t  i n c  c t b e c c e i — p r u e u m u ’
a r e m .
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In c ons ide ring alte rnat ive site s for reservoir control , approx-
imatel y 1 , 200 pot ential locations were investigated. Site 8 which sur -

vive d earl y screening stages are shown on Plate K-2 . As a guide in
screening of flood control sites , efforts were made to locate potential
reservoirs which would produce damage red uction to the maximum
number of stream reaches and also provide protection on tributaries
with the hi gh e st dam age potential. Major control of the tr ibutar ie 8
con t r i be i t ed  to flood p r o t e c t i o n  on the  ma in  stem . Areas where there
was local dama ge concentration which could not be protected b y res-
ervoir  r educ t ion  of flood s tages , w e r e  i n v e s t igated for local protec-
tion. Finall y, the flood p lain on the main ste m was ident i f ied so
that  c o m m u n i t i e s  could  take the in i t ia t ive  in pa s s ing  flood p lain zon-
ing , to r egu la te  f u t u r e  e n c r o a c h m e n t .

Screening of po ten t i a l  r e s e r v o i r  s torage  o p p o r t u n i t i e s  inc luded
a review of existing r e s e r v o i r s  and lake s , pa r t i cu la r l y main s tem
hydroe lec t r ic  dams.  Most  of these  st r u c t u r e s  have i n s u f f i c i e n t  stor-
age to e f f e c t  any reduct ion in f lood s tages.  Those main stern dams ,
for  ins tance , which are  d o w n s t r e a m  of C o m e r f o r d  R e s e r v o i r , pre-
sent ly contain onl y a smal l  amoun t  of usable s torage . As shown on
Tabl e 12 of Appendix M - Flood Cont ro l , the combined  usab le  stor-
age (exclude s dead s to rage)  of Wilde r , Bel lows Fails , Vernon , Tur-
ne rs  Falls , and Hol yoke R e s e r v o i r s  is onl y 46 , 200  a c r e - f e e t  equi-
va len t  to about only one -half inch of runo f f  on the dra in - - cage  a rea  at
Hol yoke . This would not be adequate .

Dur ing  the ’ ea rl y s tages  of the s tu nd y the poss ib i l i t y  of r a i s i ng
or modif y ing ex i s t ing  dams was a lso  cons ide red .  M aj o r  const ruc-
t ion  would be n e c e s s a r y  to r e c l a i m  th e total  s t o r a g e’  at ma in  s t e m
hy dro s i tes , and in o rder  to Sec c_ i r e  si g n i f i c a n t  flood r e d u c t i o n s , the
r e s e r v o i r  would need to be ma i n t a i n e d  in a c om n p ; r c e t i v e l y e ’mp tv  co r n —
dition ce-itin l a rg e  f lu cc tua t i on s  c l c m r i n g  floo d pc- n ods. These  ec -ou l d  be ’
u n d e s i r a b l e  f r o n -n  an a e s t h n e - t i c ’ vie ce - and  cc ’o culd d a m a g e -  t ine  c m v i  ron--
m i l e -  n - n t ;e 1 q ua !  i ty  of t ine a r ca .

There are main stem r e s e r v o i r s  including and u p st rea mn of
Comer fo rd  which do have en - nou gh s t o r a g e  to e f f t - c’t flood r e d u c t i o r -u s .
The most  prominent of these  are the F i r s t  and Second  C o n n e c t i c u t
Lakes and l, eke Francis evhich provid e storage at the h eadw cc te’ rs
of the Rive r and the M o o r e — C o n - n e r f o r d  s t o r a g e  and  p o c e e r  gene ra-
tion comp lex further  down stre a n -n . Th ese five p ro j ec t s  c u r r e n t l y
d perat e ‘u s a s y s t e m , c o n t r o l l i n g  powe r s to rage  fo r  d o w nst r e a m
power  g e m u e r a t i o n . T h e i r  pools  m e r e -  d r a w n  down - e , u c ’ h n  y e a r  in - n  e a r ly
sp r ing  in an n t i c  i p a t i o n  e e f  r u i n - o f f  f r o m  s nuc e ce -mi c t ’l t . In n t h i s  way t h e - v
si g n i f i c a n t l y reduce  hi g h s p r i n g  fjec c c  s in - i tin e l I e  cdi i .
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Flood runof f  f r o m  ti -ce n n o r t h e r n  p o r t i o n  of the bas in  p e a k s  at
d o w n s t r e a m  damage c e n t e r s  cons iderab ly a f t e r  r u m n o f f  c o n t r i b u t i o n s
f r o m  major  d o w n s t r e am  t r i b u t a r i e s ;  t h e r e f o r e, un i t s  of s t o r a g e’
above - C o ni e r f o r d  are c o m p a r a t i v e ly less  e f f e c t i v e  in r e d cx c i n g  f lood
peaks than uni ts  of s torage  located d o w n s t r e a m  of Con - in c  r f o r d .

The Ear l y Action Plan contains 85 flood con t ro l  r e s e r v o i r  s i t e ’s ,
fiv e local protection projects and 228 miles  of de l inea ted  f lood p la in
on the main  s tem . It is beyond the scope of t h i s  append ix  to d i s c u s s
specific al te ’rmi atives for each of the flood cont ro l  e l e m en t s  in - c  the ’
p lan. Appendix M - Flood Cont ro l  conta ins  a n -core  d e t a i l e d  d iscus-
s iorn  uf flood con t ro l  a l t e r n a t i v e s ,

The 78 rest ’  r v o i r  s t r e n c t c i r e s  i i i  t ine  c _ u p s t r e a m  c u , c t e ’  m a i n e - e l  f l o od
protection p lan a re  genera l ly locate d in non -deve loped  a r e a s  w her e
eff ect on existing real estate development  is m i n n in i u m . The s t r u m c -
tu res have bee n se lec ted  to provide the  mos t  e f f i c i e n t  p r o t e c t i o n-  to
the upstream areas at m-n inimn um cost , and were  evaluated a g a i n - s t  the
possibi l i ty of p ro tec t ing  ups t ream damage cen te r s  b y local p r o t e c t i o n
diking. After  a need was established for flood storage , the p rograms
were expanded to meet the needs for other water resource uses ,
The upstream watershed p ro jects  do not have a subs tant ia l  e f f e c t
on main stem major floods and consequentl y,  cc-crc not cons idered
to be alternative s to main stem flood reduction.

As noted previousl y, a l ternat ives to the major flood con t ro l
r e se rvo i r s  pro posed by the Corps of Eng ineers are  d i s c u s s e d  in -
Appendi x M — Flood Control . In genera l , however , a l t e r n a t i v e s  to
a typ ical m ajor multi p le purpose  r e s e r v o i r  i n c l u d i n g  flood co n t r o l
would have to provide flood protec t ion -- c  on the local  t r i b u t a r i e ’ s as
well as p ro tec t ion  a long the m a i n -  s tem  of the C o nn e c t i c  cit  R i c e r  tee
be eq u i va l en t  to the m aj o r  r e - s e - r v o i r s . Also , t h o s e  n o n — f l o o d  e e c n - —
t r o t  fe- at t i re ’ s c e - h u i c h n  i r e ’ i n n e : l c i d e -d i n n  t he ’ i i i u u l t i p l c ’ — p i i r p e m s c ’ r c ’ se  ru - oir

w ou m i d  have’  to  be cc c omim p li shed b y so r u e  o t h e r  n - c - c e  an - is  i f  t u e  c h i c  rn -a  t i c  e ’

wa s not another mult i p l e— p c m r p o s e  r e ’s e -r v o i r . One i-c n e t l n c c d  ~u t  e c c o n - n n —
plishing s imi la r  outpum t , by not using a major res ervoir , c e c c u u l d  he ’ a
combination of u pstream wate r shed  protect ion on the’ loca l  t r i b u m -
tar y and local protect ion -- c  projects at damage areas  a long  the’  ma i n
stem of the Connecticut River . Also , to provide the sam -c -ce degree eel
protection on the local tr ibutary,  the upstream w a t e r s h e d  s t r u c t u r e s
would have to be gate-controlled or in essence  simp ly small er ve r-
sions of the larger reservoir s , Studies wer e made dur in g the  com-
prehensive invest i gations of the possibi l i ty of rep lacing the l a r g e ’
flood control r ese rvo i r s  w ith sma l l e r  upstrea m -n s t r n m c t c _ m r e s  ar - cd it w e  a
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found that to accomnp l ish i t h e  sa n - n e  p u r p o s e  the  u p s t r e a m i u  s t r u c tu n r e s

would be n -c - core cxpe m nsive t i t a n - u  the  recommended large res ervoirs

a mid wou ld  be’ n -c o r e  d i f f i c u l t  t c u  o p e r a t e-  amid  m a n n t a i m n .

Studies  w e r e  a l so  m ade of t he  p o s s i b i l i t y  of p r c n v m d i n - c g  flood pro-
t e c t i o n u  a l o n g  the  m u a n u n  s t e m n n  of the’  C o n u n u e c t i c u i t  R i v e r  b y ti ne  el s e’ of
d i k e s  an - id  w a l l s .  It is  t r u e , t h a t  t i e  l a r g e s t  dan -n age c e n t e r s  are lo-
cated ii i  M a s s a c h u s e t t s  and C o n -n e c t i c e i t ;  h oweve r , t h e r e  a re  s ign - i -
f i c a n i t  damage c e n t e r s  in Necc - H a m p s h i r e  a m i d  V e r u n n o u n t  at s u c h u  loca-
t i o m n s  as White  Rive r J u n c t i o n - , Leban on-n , W i n d s o r , W e s t  Cla r en i i on -t ,
Be l lows  Falls , Bra t t l eboro , an - cd  H i n n s d a l e . In a d d i t i o i m , ti e-re  a r e
m a n y  s c a t t e r e d  a r eas  w h e r e  d e v e l o p m n en -u t  in - n t he  flood p l a i n  is  n-- cot
c e c u i c t - u n t r a t e d  s u f f i c i e n u t l y to c - v e i n  con s m de r p r (d tect u (cui b y ce-ails an - cd
d ikes . Ann e x a n i n p le of t h is l a t te r c a t e go r y  wou ld  be h i g h i w a v s  am i d
r a i l r o a d s  w h i c h  h i a v e  a c o m p a r a t i v e ly low u nn d t damn - ca g e value’ bunt

are  c on t i n n u o u s  an -cd run -  fc, r g r e a t  l e m n g t l n s down - c  t h r o u g h the - v a l l i - v .

The se l ec t i on - - c  of a des i gn flood for  m a j o r  b a s i n u  - cc-ide f loods was
based on- m an - ny  past  y e a r s  of e x p e r i e n i c e d  fl cuods i n n  ~~e-w E n n g l a m i d .
Develop n - rnen - t  of tine se lec ted , Standard Pro jec t  Flood , i s  d e s c r i b e d
i n n  Appe m u d i x  C , Hy d r o l o g y ;  b r i e f l y ,  inoweve r , i t  is  a sy n t h e t i c  f l e u o d

der ived  Iro n -n  a s s u r - c n i n i g  a s eve re  c o m b i n a t i o n  of m e t e o r o l o g ical  and
h y drolog ic cou idi t ion s  t i - cat  are reasonabl y c h a r a c t e r i s t i c  e if  t he ’  r e ’ g l e d m n .

It is used p r i r u c i pall y: (a)  to es tabl i s in  top grade s for  d i k e s  a n - id wa l l s
in p roposed  local p ro t ec t ionn  p ro jec ts ;  (b)  to d e m n o u n s t r a t e  ti e - a dequac i-
and degree  of p r o t e c t i o n n  p r o v i d e d  by r e s e r v o i r s  to e x i s t i n g  local  p r o -
t e c t i c e u u  p r o j e c t s ;  and (c)  as a desi g n -- c d i s c h a rge  fo r  c h n a r u n n e l  n n n p r o v e  -

u n - ne  n - n t .

The Standa rd Project  Flood used for the Conn ect icut  R ive r  Com-
prehens iv e ’  was developed fromn a s torm cente red  ove r the W i l l i a m n s -

Sax tonc-Wes t  River  wat ersheds in Vermont , and of c o n s i d e r a b ly h e s s
total rainfall than that exper ienced in August 1 9 5 5 . It c e c m s  combined
with a snowrne lt  conditi on equiva len t  to a 1- or 2- e a r  f requ e n c y .
The - SP F would produce a discharge of 4 4 3 , 000 c f s  at T h om i n p s on v i l l e ’ ,
Connecticut  which is an inde x of flows in the I l o l yok e-  -S pr ing f i e l d
a re - a , The March 1 9 3 6  flood at Tho rn p sonvi l le had -t p t -ak  dis -h a r g e -
cc !  282 , 000 or 64 perc ent  of the SPF .

The top e leva t ion -  of local p ro t ec t ion - n  c e m e l l s  a r id  dike’ s is g e n i e  r —
al l y based on the hi ghes t  w a t e r — s u r f a c e ’ oc ’ c c _ m r r i n i g  d u r i n g  tine’ SI F ’ ,
p lus 3 fee t  of f r e e b o a r d  to p r even t  over topp ing. Tine r i v e r  i s  , c s s u m n n n e - d

to be flowing f ree l y with h o  backup due to ob st ruc t io n ns  f rom
deb ris .  The Standard Pro j ec t Flood used in the c o n n i p r e i n c i n s i v e  due s
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not include allowance for jams caused by ice or floatin g debri s.
Althoug h jams have been experienced on the lowe r Connecticut , the
probabili ty of one develop ing is unpredictable , as is its effect  on
rive r stages.

Concerning the frequ ency of the SPF , it is not possible  to cx-
press  it in conventional t erms.  It would be a rare flood , one which
has not yet occurred , but which could happen with combinat ion of
hydrolog ic events.

As described in Appendi x M , the recommended flood control
reservoir  syste m for main stem protection was a result  of analyzing
many different reservoir  combinations. The resu l tan t  sys t em pro-
vide s protection on major tr ibutaries while s imul taneous l y contribu-
ting to reductions on the main stem.

Stage reductions were calculated for var ious  c o m b i n a t i o n s  of
flood control rese rvo i r s  to arrive at the be s t  sys t em to mee t  all the
resource needs of the basin. The location of r e se rvo i r  s i te s con-
sidered in various alternative s y s t e m s  is shown on Plate K -2 .
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APPENDIX L

NAVIGATION

SUMMARY

COMMERCIA L NAVIGA TION

- ‘Since the ea r ly  use of the Connec t icu t  R i v e r b y Ind ian  t r i b - s  a t
Middletown , Connect icut  and o ther  u p s t r e a m  vi l lages , as r ep o r~ n ’d in !
1o14 by Adr i an  Block and s u b s e q u e n t  exp lorers , - t h e  r i v e r  has  become
a ma jo r  a r t e r y  for  w e s t e r n  New Eng land. i, A s e r i e s  of na vi g at i o n  canal s
and locks, built betv een 1792 and 1829 , enab l ed c o m m e r c i al  n a v i c a t n u r ~
to be extended ups t ream to Wells  Rive r , V e r m on t , at r i v e r  m ile  2~~ r .

U se of t h e r i v e r  f o r  t ra nsp or t ing lo g s and ra f t ing smal l  c a r g o e s  ex-
tended ups t ream to P i t t sburg,  New Hampshi re  (P . M. 392). A l t  } u u c h
the const ruct ion of ra i l roads led to the demise of c o m m e r c i a l  t - iav lca-
tion above Har t fo rd , Connecticut  (P .M. 52) b y 1914 , c o m m e r c i a l  navt -
gation between Long Island Sound and H a r t f o r d  has c o n t i n u e d  t o  in c  r ’ .~ se .
Over 3, 650 , 000 tons of wa t e rbo rne  c o m m e r c e  w e r e  r e ce~ved b e t w e e n
Middletown and Har t ford  in 1968. It is es t imated  t h a t  a t o t a l  of 1 1 , 500 , 000
tons wou ld be received by the yea r  2020 , n e c e s s i t a t i n g  t he d i - e p i - n i n c
and widening of the existing 1 5-foot  deep navi gation channel .

..-~The 1980 basin plan of improvement  r ecommendes  d eep e r t :n ~~ t i ~~
channel below Har t fo rd  to 16 fee t  at mean b y .  w a t er  and ~ t ( l 5 ’f l i ng  t h e
channel to 250 f eet at an est imated  cost  of $4, 200 , 000. TI~e s t / l c ~’. a l so
r eviewed the need for  commercia l  navi gat ion impr i v m ’m e n t s  ab u ’  . ‘  ~1a r t

fo rd  and de termined  that the p resen t  methods of p i pe l ine  and t r l t c ’s
de l ivery  appear to be the most economical  means  for  m e e t  zy~ t h e  m e ~ i
for  pe t ro leum products  above Har t fo rd  at the p r e s e n t  t i r n i i  - T i e i - con
ju s t i f i cation for  the Long Island Sound to H a r t f o r d  c o m mer c i a l  na \  ca -
tion improvement  and the r ec rea t iona l  navi ga t ion  im p r u v  l i n t  Li, i ’ . i t ’ ~~~

Holyoke Dam and Hatfield , M a s s a c h u s e t t s , as d i s c u s se d  in t h e  / ‘ ‘ : t ~- t C-
tion , wil l be examined in g rea ter  detai l  as pa r t  of p r o j e c t  a u t h i ~ r i t — ; n t  n-
r epor ts  which will be prepared for submission to Concre ,ss aite r i L
comprehensive  repor t  is r ev i ewed  b y t he \\ a t e r  R e s o u  r i e ,s C ou n c i l  -~nn
submitted to the Pres ident .

R E C R E A TIONA L NAVI GATION

- Boating activity bet’v een Long Island Sound a n i d  Ha r t t i i r d  b t t s  I i t h i e ~ 1
in the past fifteen years. Growth along t h e  m a i n  s tem  s t o r ; t c l ’  pools
above H a r t f o r d  also has been a c t i v e , p a r t i c u l a r l y  ~~ i t h i n  i i  p a st  l i e n

-- - - ‘ -

~
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\ e a  rs. Ho’.’. c ‘. , - r , a l m ost  no b o a t i n g  (IC v & - l o p m e n t  h~ s I J C  r 1 1 ( 1  i n

the  i r n -n - — f 1 o ’ .~ i ng  r i v e r  r~’aches , particul arl y t h e  l h i r i n rd  t i ,  V~ i n d s u r
Locks Canal r t - t t . -h , b e c au s e  p a s s a g e  g€- r i & - r a l l y is  p r e c l u c i n ’ o  ( l u r i n g

S t l I i ’ I I H I ’ r ‘. ‘ .n’ n- l - t e nds  b y lom ’. r i ’ .  e r  f lo~ s r e s u l t i n g  f r o n i  l lp s t r t - a n l  pu ’. ¼ e r

d , t i i i s t i i i t n i i u n i i h i i c  t h e  river t1o ~~s b r  p e a k in g  p o \ \ er  p r - i s i s ( n f l

d ay s .

t i l e  e x i s t / n c  p c - a k — d a y  t r a f f i c  of 7 , 000 b o a t s  h , - t ’ ,’ i  en O f d  ~~~~~ —
b r o o k  a n d  I Ia r t f o r c l  i s  ex p ec t e d  to  inc  rea  s~ - to  20 , 000 b o a t s  U .  t i  \ ear

2 02 0 . It i s  a n t i c i p a t e d  t h a t  c o n s t r u c t i o n  of a d d i t i o n a l  m a r i n a s  a n d  pro-
s ion n i l  b o n t i n c  f a c i l i t ie s  a t  - x i s i i n g  S t a t e  p a r k s  a l o n g  t h e  r i v e r

n m - c t  m o s t  of t h i s  cIe’m anc I .~~ -T he nm -e d f o r  a c c e s s  c l a n r i ’ l s  .~~ n i r h  i , , t s l n s

cou ld  be a s s i s t e d  ni nth - r t h e  F e d er a l  s m a l l  n a v i c a t i o n  p n u u ’ t p r o~t r ~~n 1
a m i t 1 i m i n ’ ~ .n ’d by  S e L i o n  107 f t h e  10 1, 0  R i c e r  an d  H ar b o r  _ A c t . In t~ .i

I- Ia r t f ~i i -d  to H o l c c i k n -  a r t - a ,  t h e  -i - . i s t i n ~ p t - a k — d a y  u s e  of h O O  o a t s  ( n i a i n l v
‘ . ‘ . i t h in  t h e  E n f i e l d  R n _ - s m ’ r v o i r  a r t - a )  is e x p - c t e c l  t o  i n c r e a s e  i~ 2 , 400

boa t s  ii ’ . tim - vt-ar 202 0  vs i t l i o t i t  dr -d g in g  or  canal i m p r o v e  r n e u t s .  Wi th in
t h e  I l m i v o k e  R e s e r v o i r  a r e a , t he  e x i s t i n g  p e a k — d a y  u s e  i i  I , 000 boa t s  is
n - x p e c i n  d t o  i n c r e a se  to 3 .  000 boats  b y t h e  y e a r  2 02 0  c’. i t h o u t  d r t - d g i n c
im p r o v e m e n t s . The 1 °b O  b a s i n  p lan r e c o m m e n d s  p r o v i s i o n  of 1 - f o o t

cle€- p c h a n n e l  cc h er e  need -d bet’.’. een H a r t i o r d  and H o l v o k e  a n d  nn a~~or  mm-

n r n v e n n e r i t s  to t h e  n i p p e r  4 — m i l t -  S e c t i o n  of the  \~ i nc s o r  Locks  C a n a l ,
a t  a t o t a l  e s t i i n a t -d cos t  of 57 , 200. 000 . l’lie I °~~O I c i s i n  p l a n  a l s o
r e t i m I  ~~-n d s  p r o v i s i o n  o b  a t — f o o t  d e e p  c h a n ne l  cc } i t ’ r m-  n t - m u ~ed in t h e  1 4 —
n i i  I t ’ r~~- ,t 5 - h  bet ’.’ en _ -n  1- l o l y m i k  ~ - Dam and H a t f i e l d , \ 1~t s sac  hus - t t s  at an
t - s t i n l , n t e i i  co s t  ot  51 , 000 , 000. It is a n t i c i pa ted  t h a t  i n c r e a s e d  b o a t i n g
a c t  i v i t  v a bo vt  Hol y o k e  cc i l l  g e n e  rate lot or e  m n t e  r e s t  in a d c l i i i  ona 1 c h a n n e l
i r n t f n r c c t -m e n t s  bet ’.’. e, - n  H o lv o k e  and  B e l l o w s  F a l l s , Ve r m o n t , i n c l u d i n g
bvpa  ss incas iire s : t t  I To 1 ‘ . o k m -  - T u r nt ’  rs  F a i l s  and \ t’ n ’ n n i n  D, n s.

( \ N O l - I I N C

T i n  p r i m e c a n o e i ng  n,i e , t S o f l  on t b 5 -  m a i n  r i c e r  a t i n ~ i H  I t / n ’  n i ; t t O r

t r i b n i t . i r i i - s  g e n t - r a l l y  e x t e n d s  t r o n i  A p r i l  t h r i i i g li e a r l y  J m m n t - . C . n n i i ’ m n g

Iso i s  p o s s i b l e  on s o i i i t -  of t h e  l a r g e i ’  t r i b u t a r m n s , s a s h  as  t h e  \~~~~ i i

}~ i v e r  in V i - r i n i n i n t  a n d  t h e  ~-\ n ir n o n u o s i n m  P i ’ . n i .  i n  N5 -’’.’. l i a n i i p s h i r t ’ . d u r i n g

t h t - su n i n i e r  n m n l I t l i s  after s e v e r a l  clays of h e a v ~ r a i ns  h a v e  a l l c n l l n  i m t e i l

t h e  r i v e r  t l o cc s . Can o e i n c  in  t h e  f r e , - - i loc’. i n c  r e t 5  ii s i i  t h e  m a i n  i i v - r
d i r i n ’  1 / n e  S i n i f l h m l e r  \s -~‘k n _ - n d s  is  t i s i a t l l ~ i~~~~~ib l e  c n n i ~ i i i  i~ s e v e ra l

da ’.  s of hea c \ r a i n s  h i ’ c a u s e  l iU ) St  t i t  t i m  r i c e r  h o’.’. 5 i n ) i h n n i i n d e ( i  d u r i n g

‘.‘.i n _ ’k e n d s  bc I - , rIulun- rcois pU’S’. e r CIa f l i S  on I l i t ’  f l  t i n  r i c  i i ~ t o  n i t  el t h e

( l e t l i a n d  f o r  cc t ’ t -k d a v  p i - i k i n i c  pm’. er . l i i i ’ b c ’ .  I lu’.’. a u l g u t i ’ n t a t  m o n  i n i ’ a~~~t r  n ’s

p r i - s en t l ’ .  N - c o t n i l i t -n d e d  o r  i n c l u s i o n  in  t h u ~ - I~~~ 0 b a s i n  p i . t n  i i  i n u u p r s ve-

1115 - n t  vs mitil c i not pr o ’ .  i d -  t i n  f u i i l i l l i i i i l i )  f loc ’ .  ~ n~~ -d ’ci to a s s n ,l’ i d t -p t - n i n t . i b l e  

— ,---—- . .~~~~-~~~ —~~~ -., - -  - - ~~~~~~~~~~ - - S - - ~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



‘
~ 

I

c a n o e i n g  c on d i t i on s  cnn t he  i n  in r i ce r or ftc- major tr ib it ta n t- s dur  —
in g  t he  s u m m e r  r i i o n t i m s .  Sa i nt -  m n i p r o v n _ - r n e n t  of 11m w s c ’ .o mj lc~ r e s u l t
on t h e  main  r i v e r  b n-bow V i l de r  Darn (P .M . 2 1 7 )  f r o m  r i r m ’ g - n l a t u n  of
i l m ’ .  releases from ~ mbder Darn , which have been r e c o m m e n d e d  by

- nhe r a l and State acenc ii- s as part of the sch-du lecl relicensin g oh
l~/ .  ovst - r prot ’- I b~ t hm - Federal Power C o r um i uis smon in J ul y 1~~70. T h u s
acti on may in turn necessitat i- soriie changes in h i - -vs r e l i  i se S  from t h e
Conn -cti 5 -- - ut Lab-s (P . M. 302), Lake Francis (R .M. 3~~U) and Moore
Dam (P . \l . 288), which mac im p ruct - n h m n i n l i m  r u c e r  flow conditi ons
a bo ’. \~ r Dam .

F E D E R A L  PEP N I l  I PR O G PA M

T h e  c o n m p r e h i ’ n s i v e  s t u d y  has  b e t - n  i n s t r - i n i e n t a ~ ~ h i c h l i g h t i n g
t - e  n eed  t o r  m aj o r  . i .tngt- s in regula t ions concern m n c Fi-deral permits

for work in t tm m n — n a c i c a b l e  ‘ . c a t ,- -rs of the Conni-ctic :zt Ric e r . Prior to
the basin stu dy , the revie’~c and issuance of permits tor vs ark in or
t -in c the Connecticut River i-xtended upstream onl y to Holvoke Dam
in  M n ssach~isetts , at riv~- r u ’ i l € - 87. The basin study has r e v ea l e d
that ‘ht- re is nen -d f o r  ‘a i se  m i s c  nj f th n- ‘Scaler resources nil t h e  basin,
vs i t h  part i. imba r nm -ed for cont rol of d e v el o p m e n t  a l o n g  t h e  mann n c  er .
In view at the proposed expenditure ef  public funds for works h a v i n g  a
m a n e  r impact O fl the n-ma in r i c c  r a n d  I he  nm ed t m  r r .- s nn ns  I ble standa rds
concerning the u s , - , cn eve hn pluuc nt and c o n s n - r v a t i o n  of t i m e  r t ’.~ ’r , t ht-
Corps of Engineers has unt ’ rp re t n- d t h a t  its ~r m s ciict n in  t h e  r ev ic - ’.’.
and Issuance of work p erm uts should t-xI , ’ nmu  t m ; ) s t r ’ - a r u  l u  \ i i i r p C v  Darn

n t  Lake Francis , at river n i l e  ~~~~U . - 

-~~~~~~ 
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APPENDIX L

NAVIGATION

I. NAVIGATION IMPROVEMENTS -

LONG IS LAND SOUND TO HARTFORD

A. COMME RC IA L NAVIGATION

1. T r i b u t a r y A r e a

Border ing  the r ive r b e tween  Long Is land Sound and  H a r t f o r d
are  17 town s and c i t i e s  wh i c h had a to ta l  p o p u l a t i o n  of n e a r l y
328 , 000 in 1960. T e ’ . tn s  with it php -ilrttior . over .~5, 000 incl ude
H a r t f o r d  wi th  1o3 , 500 , Eas t  Ha r t ford , F T , 400 and Midd le town ,
32 , 200 . The populat ion th ± t is ser’.’ed b y the e x i s t i n g  c o m m e r c i a l
navi gation channe l  to H a r t f o r d  is e~~t i r n a t e d  at 1 , 31 ( 1 , 000 of w h i c h
560 , 000 a re  located in M a s s a c h u s e t t s . Th e  area borderin g the
river is 1 rich forming and i n d u s t r i a l  r e g io n . The e i t i - s  of H a r t -
fo rd  and M idd le towri  a re  l a re e  i n d u s t r i a l  c e n t e r s  r n a r . u f a c t t r i n g  a
wide var ie ty  of p r o d u c t s .  Th~- entire area is ~n-rvc d cc ith t network
of roads and r a i l roads .

2 . Pr ior  Repor t s

There  have been  m a n y  r ep o r t s  on the C u : u n e c t i c  i t R i v - r  re lnt iv n _ -
to i rnprove n— ient  for  corn rn c r 1~~1 n a v i g a t i o n . In - g e n e  n i l , t i , e  sn re-
ports  have covered:

a . imp rove m ents  at  p~n r t i c  , l or  l o c a l i t i e s  v-n i i i  r s  in t h e
rive r such as  a n i c h o r n g t - s a n d  a c c e s s  c h a n n e l s :

b . gene ral i n i p r o \ - r n e n i t s  f o r  c o n n i c e  rcm ,n :- n . u ’ . - m c  i t l o i n  t i n

H a r t f o r d , i n c l u d i n g  c } m u n c i  o u d  i l i i - , m ’s , t r i i r i ~ i . g  W a l l s
and r i -v et m e n t s :

c . c h a n n e l  i m p  ro vt m ’-n t s  I a  r c mm i r e  r e i n  I na’. iga  t i ( i t l

above H a r t f o r d , a n i t L e r ~ in_ - --1 ~ ot l i t  con structed .

The e a r l i e s t  r epor t .  ‘.‘- a s  m a d e  in 1 ~ 
37 , - . ~~~~ n - c . ’ ornm - i d e d

dred ging  of a c h a n n e l  r,00 fe - c t  w id - -- , 12 fm - c t  deep o v e r  t h e  t i - i  i- u i

bar at Old Say brook.  Of t h e  c i  r l y r n - p o r t s , the r e p o r t  5- an t i m e d  in
House Document  No . 7~t , 7 3r g  C o n g re s s , I s t  Se s s i on . , i s  t b ’  b a s i s
for  that  pa r t  of t i n -  e x i s t i n g  p r o j e m  h - i c i n g  to do w i t i - , t he  dn -d gt -d
channe l f rom the mou th  of the r i v e r to H a r t f o r d . Ui cb’ r proj m - c t s

1- — 1 
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ap prove d in 1870 ~ ‘uu i su~~- -o ’ i i : n r t ~ Y m 5 - - . i n f m c - d  in 1~~7 2
, l 0~~0 , 18~t 8 ,

and  18~~° , p~t r n l l m - l ~m - 1t l e s  v~e r  :or  t ;  -~ N ’~~ i t  t h e  m a u l t i .  n i l  l u

r ive r , low t r a i n i n g  w a l l s  c ie  r e  - t i l t  1 ‘ i , n~~~n r l  a i . l  ~~1 i s t :.b~~ry

and ch a n n e l s  ‘- c - - re d r ed g e - l  t h n -  u c h i  ti u -  - u t ~ r b a n  - m u  i t  t h n - o n g !

b a r s  in the r i v e r . i b m - c i n , n I U m l dm n u u ’ i s n o : i s  c i i i  t i e  S a v i n r o k b a r s
we re inc reased  p r o g r e s s i v e l y t o  15 b~ ~00 f e e t . I -  t h -  n i c t ~~r , t l , e

ba r s  were  f i r s t  d red ge d  1 ~ 1 f e - - ’  ‘c i t i by ~ t e e ’ !t~ m - p .

Ex i s t i n g  C o n ~ n. of E i u g i n - c e r s  l’ r n n j e m i

T h e -  m~ \ m S t I m ~~C p r cj m - m I t a r  d i - m i ’ n n c ’ ie  :t  R i - ~e r  p n i c m i l e s ,

~t . ,-\ c i , - i r u n t l  I~ i t  cl i - , n a t  : u .  - n  i n , -  ‘ , : n t m ’ r , 3(10 h e a t

cc i i, - I n - - , 0 i Ti n t ~m -  I 1 - n u n  i - , i l r t a d  u r i d g i ’ ,

t h e u c t  i~ f i ’ c t  h i - p .  g ni - n  l i v  150 1 - i t  ‘.‘.i ii ’ t n .  H a r t —

f o rd , ~m t n - t I  i n s t - n t - c’ oh  ~2 u n i t - s .

I, . A I L 1 : n e l  1 1 f , - t - t  m i n J ) , I Ot t  t n t  ‘v i a  n u l l  d eep  c a t e r

in  t h  e :’:va n t n  t i ’ ’  . - u e n i n r m g n -  m e  N - r d .  (Te e~e , Old Sax’—

b r i n k , ii - n i g t !  i t  ,~~~~- . . !  1 . i f i f I  ‘ - m t .

. . Tw o  , i r c b m r c ’s  ~ - f e e t  ‘ S u n i  I I  - c t  deep in Nv~~t :  C c i ’ .

ni . I t  m m n ’ r . . p  j e t t i e s  t f l u -  - mHi  i f  t h e  r i c e r .

5- . H e  m n 1 : s ~~r i ’ t i u -~~~ i i i k c ’~~, t~~ t i n : c  ‘ c , l l s , r. - - e tn : ’  et-

t a n !  n e cc s s cn v \ c i i r ~,s .

t . A t r : m ; - 1 :  f~ i : -  ~I i i i i t  ~, 7~~ ( i  t i - c t  l m i i i c t  i t  H , m n t h - r d .

g .  -\ C~ ~~i~1Cl ~ 1i~~.- t  ~~~~~ P an d  7~ h’et c’.l mim ~ n-

R i c e r ~~~~~ t I ,  C’_ n : o - ’ t i  - I  m-1 vm’ i’ to I ! .  t u b i n g  i - u n !

tn  r u i n g o a s i i n  of t n -  s- i  ni dc - p t ! , I ~~i)  f t  i t  ‘.‘. t i c  a n : d  ~t ) i t

Ic’  I b i g  at  i i  n i h n n r g  ~ oi - i i  a t .  l , r ,u e n - - i  i t  f l - n m —

h i u r ’’ f e - n  , ln i ’’ . -a i i - !  i t - n i t  I . ~‘ n .  i-e s a i r n - - .

h _ ~\n ’ ’ - , t i - i i ~~~~~~~~~~~. - u t - I i i i ’ !  1 i , - - n i h ,- l ( u  f - - t

cc mc li - , - n u n l  a — - - r i - - t n  I - - ‘ r i i -  : - t - - 
~.
, - th - —

l i - l i  ( cv i  -

i . A m ’ b n n i n i ’I 10 t i - t i  In ej), n~e o c r a h I ’  101 l e n t  v . i d -  n o d

~ h m 0 t , -1 0 () l~~~- t  l - i e m~, i~~’ i t 1  l i e e ’ i m - — t ing I S _ d u i t  Essn -~
Sh oa l  1 ,O ’~~u i  1 a l l  l u s - ; a x  l~ - t o  ~~~ . 1i r t i u c . n r d  i l n i u g

t i~~- L s s m  ~ “ . u ~~’ : h F O T  I -  ( I  ‘ ‘ r a e  t in ’ ’ i - x i s t : , n Z  1 5 — t i ’  1

1 i a - i n  t b  ni l - t i t e r !  o u t  m l  E~~st ’ x S i U ~i U  ai m

-- -— - -- - - - .. —- - .



a n c h o r a g n -  of 1 ~ dc r es , 10 f ee t  deep in the  s o u t h e r n
p t r t  m f  the  a r i -a b o u n d e d  by the  10 and  1 s— foot chan—
n : m ’ l s ;  cu m n i c h o r t g e  of 10 -ie res , 8 f e e t  deep in the
r : i t r t l n -  r i :  p a r t  of the  a n- i a t  bounded  !)V th n -  10 a n d  1 5 —
f o o t  c h a n n e l s .

C on s t  r ma t ion  of thc -  en t r l lnc  e c m a im c i  in the  Eig h ti -n i l e  Ri ye r
cc ,t s c orup it ’ t ed  iv 1 ~ 1 2 . The  r i ta  i n n  r i vt r cha n m - i  i n ap  r oc-e me n t s

c c t mp l m t i c.i in 1~ 17 . Tht -  r i - c  r - : m t i o n t l  ho~i t u r g  m r n p m o c - m ’r n e n t s
i t  E s s e x  cud  ~~m - t h e r s f i i - l c i  c c - r i - - o r r ip l e t m -d in l~~i ~, while those at

N or t h  Cu ’.  m - 0: Old S n y b r ook  cc i - r e c omp lete  d iii 1 -
~ o5 . The e x i s t i ng

p r i,n ; e ~ t h a s  b e en  c o m p le t e  ci m - x c e p t  f o r  t i -mm - c o n s t r u c t ion  of a d d i t i o n a l
rc - g u l a t m n r y  cc c i r k s  an d  d red g i n g  t i n -  m —  t o o t  dn -ep  a n c h i nr ~i i t m -  b a s i n s  at
H a m b u r g ,  b i t ! i c i n g  m n i c  t i c - c  p or t l o ns  of t h e  p r o l i t .

4 . Tt -r m i n a l  and T r a n s fe r F a c i l i t i e s

Ti - mm - p r i n c i pal t m - r m i r - m a l  a nd  t r a n s f e r f a c i l i t i e s  a re  l o c a t e d  at
M i d d h m - t m ’,’- , P o r t l an d , Wethersfield , East Hartford , a n d  H a r t f o r d .
The p o ’ .v er  m n n n r p a u : y  t e r m i n a l s  at  M i d d l e t o w -n  a n d  H a r t f o r d  h a v e  been
m o d e r n n i ~’ed to p r o v i c i c - f c i n  s t o r i g i ’ of oil as a f u e l  f o r  pow-e r produc-
t ion  rep l a c i n g  t i m e  fo rmn m- r coal h a n d l i n u g  a n d  s t o r a g e  f a c i l i t i e s .  At
H a r t f o rd , a mu n i c i p a l i v — t . c c n u - d  c ’ .-hu rf  wi th  a f r n . n n t a c e  of abou t  I , 500
f e e t  is a v a i l a b l e  for  pub l i c  use . Th i s  w h a r f  is b c - o t t - i  on the  r i v e r
side of a h i g h  c c - n c r e t -  flood w a l l  c o n s t r u c t e d  by t h e  U n i t c - d State s.
T h e r e  is no r a i l r o a d  c o n n e C t i c  a . A l te  ra t ion  to t i m e f lood  p r o t e c t i o n
dike s and  wa i l s  c c c u l d  be r e q u ir e d  b & - t o r e  r a i l  c o n n e c t i o n  could be
prov ided  to a l a r g m -  p a r t  of t h e  r i v e r  f r o n t a g e  a t  H a r t f o r d  and  East
H a r t f o rd .  T h e r e  a r e  s m -v t - n y a c h t  c l u b s  and  st - v t - r i  boat  c l im b s  loca-
ted a l o ng  t h e  r i v e r  h e t c c t-m- n the m o u t h  and  H a r t f o r d , 12 boat  y a r d s
and 34 m ar i n i s  ~n l  c i r  i n i g  si~-e s  m e d  st - r \ - m m n - s  f ) r  b u t t s  r a n g i n g  f r o m
s m a l l  s k i f f s  t o  Ia  rg - ‘,ame h t s .  The c-x l s t i n g  t a c i l i t i e s  ap p e a r  t n t  be
amp le f o r  p r e s n - n : t  n e e d s  m u d  l i m e r i -  is s u f f i c i e n t n m ’ - - r t r n , -- t ac- -n i l a b l e
fo r  i u i r t h e r  c l e v e l o p n m a - - r : t  ‘ . c h t - n  n n - t - d e c i . E x p a n s i n :m - i t  o i l  t m ’ r m i n : i l
s t o r ag e  f a c i l i t i e s  w o u l d  l i t ’  n n - ’ m - s s , i r v  inn  t he  f : n t : u r , - t i  i c t - c i m m o d a t e
f u e l  supp l it - s j a r  e xp e~ t n - t i  in P t i 1 i t 1~~ : g r n \ ’ t i l .

5 . E x i s t m i . -~ o m u i n e  r~

T he ! o l l t i c c m n u c  t i b E t  g i v e s  t n ’  c i ’ t l u l n  i r . n t i ” ,  s t - t t e n n a n - n u t  c i t  c’ ,i t m - r —
b o r n  e c o r n r f l t - r c  ‘ - in  t h e  ~ a m  I n n -C t i c m t  i~ m c t - r  n i  ci I l i r t i u r d  ( h i r i n g
I! ’ ’ 5 — y m - i r  p eriod 1 ~i --l ~~1 h t . ~~ No  m i n i n r m’u r t  n - i - i s  0 i - e n , r n - p r i e d  on
the r i c t - r  a ! n u ’ . &  I i  n r t h u r d  I c r  cc’ i - r  50 v- I r s .

I —
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COMMERCE mdN CON~- ~~Cf iCCT R I V L b .  !2 - m ~ LU ’i\ I n A u ~ i F O R :)

Y - - m r  Tons

l u - I  2 , 8 ~ 3 , -4 4 5
l t t ~ 3 , t - 7 5 , 147
lu 1 1  3 , 140 , 42 0
1 0 7  3 , 2 2 1 , 2 3 - n

3 , o S l , o72

The trib ti t :mrv u r e a  s e r vt i . e ’b  iv t i’ -:- ‘S’; t t n ’r , a z-n c ’ c t t u u r n u , ’ r e n ’  r e —
c e iv e d  on the r i ver  h i - t e en :  \ l i d d l t - t o c - . a n d  F : m s t  I l  n t f n r d  is n o t e d

on P lat e  L— -i

Frame the  f o r t - g i . i n g  t -~b l i ’ u t v  i l l  be - n m i t - - -d O , t 1  i i  a m u - i ~nt  of
c o m mer c e  N m s  i n c r ea s e d  n ’ m - : -c r i v b u n  ti - ~~ - :  ‘.~ t h e  p u - m e n d  l 0 n . 4 _ l : m ~ ,~~,
A p p r o x i m a te l y ~ 0 i ~ of the  c o m m - re m:  con s i s t ~ af p u t  i~u t I - t i n :~ n n c !
p e t r o l e u m  b y — p r u i c i .m c t s  sh ~~~~ d f r o m  N i - ‘  Y n . i r I - . o n cl - t i n t -  r v - . n r by
p o r t s . T h e r e  b u s  t e e n  no t’i .- n e r a l  f r e i gh t  or  p a s s m - n c e  r Sc - 
e x t  ept f e r ry , on the r ive r s i n me - l~ ~l .

6. Pr o sp e c t i ve  C o m m e r c e

The rate of increase of p e t r o l e u : : p r o d u c t s  ni ~ n . t i p t s  d u r i n g  the
10—year peri od i~~~~u _ l~~ hM a v e r:t ~ ie c j  ah o  i t 3. 7r0 per year. A substan-
t i a l  po r t ion  of th i s  i n c r e a s e  car . t e  . t t t n u b u t o d  to the i n cr c -~~se in 10 tu 7 —
1 1b 8 ~ch en  Middle town , ir d H a r t f o r d  t : i :cu n e  ic r ger  r n - c e i v i e g  c e n t e r s
fo r  oil p r o d u c t s .  It is ex p e c t e d  t h a t  s h ip m e nt s  of p e t ro l eu r  w i l l  con.-
t i n u e  to i n c re a s e  at  l e a s t  at the s cr imo  r a te  as t h a t  of t h e  pas t  1C y e a r s

n I P  the likelihood of being gra~nte r as t t m ~~ per capita de nnin d is in-
creasing to some degree . It is u n .ti ip i[ed tI - at annual recei pts , pr in—
cipallv by s i ’a—ie  b r i g  barges , -~v ill t t n !  5 , n ) t ) O , t ( ( ~ tor u s b e  10 80  a n d
11 , 500, 000 tons by 2021b

7 , V i - s s o l  T r a f f i c

The s h ip m e n ts  o r e  r e ,  C n~ e - :i - t } u -  r 1mm s i ra f l  c u t  m - ; t I t  u k m - n i - u  a v m - r —
b 1 0 0 — n o n  C i m l u i L t \  o n  o C O ~ : — 0 a l ! t n _ - t~~- - ~~ b a n - _ i - s  ~i u ~n n ’  3 , 00 1- — n - n  c a —

p a c i t v . Ti e c i s c  cii d u -  r i c e r  i !: i \  H- - t m t f i - a l  by  c - m m u u n a m - r c i a l  vessels
i n ,  I 1b8, t he  l a t e s t  y e a r  for  cc - In ch m n - f o r - : , u i l O n ,  is  m c : i l - i b ! e , i S

n mv the  fol iocc ing  t o ld ’: . i ) , i t  O u t  c- i - s ~~i’- l ~ ~1 r : , \ - i e a  i - s s  t I m , 7 f- - c t ,

p m n ~~c ’ i pa l l v  i n c  : : h o t m n  u l e n -  pt ’.’ b a r g e s , m r -  t o t  m u m  l u i d i ci .

t — -I 
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T A B l E  1 ~~~~

N U M B E R  0 1” T R I PS ,- \N I )  1)RAFTS OF \ ‘ESSE LS

Dr~m f t  ( f t  - ) Up h omin  Ci Docc niboun d

Se lf Seu If

P r o p e l l e d  Tow c- ni F a t a l  P rop m- l l ed  I’o ’.et-d Tota l
T a n k e r s  B a r g e s  T a n ker s  B a rg e s

1 6— 1 7  22 — 5 — S

1 4 — 1 5  14 37 51 2 — I

1 1— 13  807 501 ~~~ 
q 134

10— 11 255 - n 3 348 407 24 - 131

8—9 87 b 03 450 4

TOTAL 1185 18 4i 1121 i 7 1158

8. Plan i-~ o rmulation

A l t h o ug h 28 p e r c e n t  of t h e  ve s s -l s  u s~-d to  d e l i ’ .  c r  p e t r o l e u m

p r o d u c t s  bet ’.c een M i d d l e l m cm ri and  Las t  H a r t i o r d  a r t -  sma l l  c n n a s t c c  1St

t a n k e r s , w h i c h  n a v t g a t m  on t l , iod  t i c i n - t o  a c - o m - u  sh o a i  ~t r c - a s  in  t i ~ e x i s t —

ing channe l , t h e s e  t a n k e r s  a m e be ing  u n l u u s m - d out  in f a v o r  of ~a r g e  S üf

4 , 0 0 0 — t o n  c ap a c i t y .  Ba r g e s  se r v i - as  a m o n t -  c - c  - m n n n i c m i  im:m- ans c t l

t r a n s p o r t a t i o n  to  met 0 the  n ee d s  i ’d t &  r n a in a l s  sc~~t t e r - -d  a l on g  the  r m v m - r s

and sm a l l er  h a r b o r s  of t b -  c ’ n a a s t  of N -cc E n g l a n d , b e c a u se  t h m - t m - v .  b o a t s

a n o able  to  leac-e  t h c - b a r  g m - S  t a n -  l o a d i n  a, an d  u m n a l a n a d i n g  a t  t he  Ic  m n  n n t

thus  e l i m i n a t in g  t h e  os t  of i n — p  i ml t i me  t r u c u r  m n - d  i~~ t ic  t a n kt - r s .  In

o r d m - r to f u l ly  u t i l i z i -  t i c  j n c r e : u s u n u n d ’, i a n .:c ’ r h m r g -n ~ n ‘h e  C t m n n e c t u c m m

R i v e r , ii cc ould be ra ces sa nc  to  i- - e p n n t in  eha nec - i  s ii g ia  1- ~ and  p r o v i d e

fo r  a s u b s t a n t i a l  c v i d t - n u n g  in  t i~~ i n i t e r t - s I  of 5 :11 , p:-i s s a g e  n i l t h e  oi l

b a r g c -s and  in t h e  m it-rest I t n a n u s n t m ’ t , n t i mifl  s i c  .n c s .

C o n s i d e ra t on: ‘ c s  1 i v e n  t n t  o l I i - r n a a t n c n  m i - l o s  c f  d c - i u v e r v  in  l i eu  n i l

further channel (l, ’i-pen - :nc and cci deni n g, i. in by r a i l r o a d  t a n k  c a r s ,

pi p e l ine  and t r uck . The use of r a i l  r-  ad  I a -
~k - a r s  f r o m  I hi ’ p o i n t  m l

o r ig in (N e w  J e r s e y )  o r  i n - a n - , i n m i - r n ~~- d u l i - r e h a n d l i n g u t ’ : : i i s  cuou ld

q : n i r t - t h e  p u r c h a se  of m an y  nt -c’.- t - t a k c a r s ,  t i n -  n u n r c h a s e  ( il  i - \ p n n s i \ n ’

l a n d s (if  a v a i l a b l e )  f i r  ~ u d i r i g s  at  b a t h  ends  n i l  t h e  ~i, ’ I m c ’ ’’r v  r u I n  -

mo r n - 1 - mi red  l a b o r , and  a t n i -u d n i n i  c o s t s . A l s o , t n  m n t e r r m m -~~ i a t e  d e u c e  i- v

j ’c O f l t  wou ld  en t a i l  ni ne  s t n i r i g ( ’  t . n c - i i i t i c S  m d  r e l u i n n i i i n g .  ‘I he c a St S

would  be h i g h .  In a d d i t i o n ,  m a ny  i d  n - n ’ n n : p n n : \ ’  s - r i c e  t a n n ~s i n  i h i  f l i s t

Hartford ~m n n -:i are 1og~m t n c I  l i l a  n e m i l e  t r m i n u :  r m i l n m - . d  s m m l i n g s  1 m m  d , n n et

t r a n s i t - n . l~ t - 1 m ; i r n i l n i m c ~c o m i l - u  n e  r c c 1 m t i r t - i t  lu  ‘ n ’ u m c k  or  p m p n - l i n  t r i t u m  n

‘ —



f r e i g ht  y a r ds  or ex i s t i n g s t o ra ge  f a c i l i t n e s ’-’ c,~ 1d h t t c c - t o  uc relocatm-d .

These a l t t - r n a t u ’- e s  a p pe ar  t m r u n t t r , n c  t m v t ~ a n d  un: , - n : t j n l n : c  a t  t i n s  t u n n u c - .

Di r e~ I d e u ce  r v  by t r c m c k  f r c - n i m  r i - I  into: n e  s in N :  w Jm ’ — u - i - V  or i n t e r —
m e d i a t e  r e l n i n d l i n g  p o i n t s  cc - ou ld  he c - v e n t  more costly 1 i to t I - c-

r q m n i n t l t v  w h ic h  c o u l d  u t ’  ‘Ic l i v e  r ed  p m -  r t r ip .  f l e  u s e  of p i p e —
l i ~~c- s  v .ou i d  n o t  be c o mp et i t .  c i t h  b a r g i n g  C a s t s  f o r  m i c - l i \ - m - n m e s  b e —
ca u s e  ci t i m e  :n : m n i t i - r  of p i p e - l e es t h a t  ‘.c n ,n l i h i - - c- t P m -  g n n s t r : i i ,: t c d ,

-\ t s o , O u t -  h i g l -  v i s c o s i t y  r i - s ib  m l  n u t  m u s t  t n t  i n n - p t  n u t t e d  t o  en a b i n

p u m n i p i n g i - r a n g  c o ld  ‘- c c - m t i . c - r , T i n s , a ~- t n u I f l  j m e k c - t e m i  p i p e l i n e
w o o d  bc i c ’ ue s u ~~m n y .  T i , ’- - cos t of the r i g i - . t m — u f — \ n - i y ,  p u r c ha s e ,
i : , s t a l l m t i  n . ,  a n d  i l l  m n ) i ’ r t l o n .  a m - m d  ni a i n ’n t m - - ’- nce  u t  t h e  mn: ’ m n ~~ p i p e —

1 t i n t  s c o s t s  cc ~~, : I n  I 1 u~ p m  ci: it i : I :  ye . The  re i u  mu  , Om’ i i  v t - F ’ . a t  t I :  c- p c i  n —
b - a m  g i~m ~ s by  h a r ~~c- i S  I :  i ’  f l , n j S t  c c O f l o t n i m  nm’ ~ ’ t t , o d  i t  p r e s t - u t .

1 R u c  c n n n u n n - n : i : m - cl P t - m r  1 I mp r o c - e r : - m c n : t

I n i - m p r~ i ’ c- n : e n ~ t t - r  c o n - m c - r c i , u l  I m a v l g a t i a m u :  if l  t h i - C u r i n ec t i - ’ut Rm vn - n
cc- m n - n i l  p r o v i d e  h r  de p t - n i :  t a t -  ch~~n ’ n , e l  f r o n n  i s  t c e t  t o  m c  t u t - l i c’.
mi ne I n:  icc ’.  w a t e r  ~ ud ‘~c ’ i t i ~ - u : m n u g  i t  g i - n e  m e l t , f ror’ n  150 t i - - n  t i  2 5 0  t c ’ c t

- , i t i :  w ’ i d e n i n : g  at  t h e  ui . n ( tS  Ia n ; m l loc c ftc- c i sc- c 1  a r m n - r  1 , 00( 1 capac-
i ty  b a r g e s .  The p r i -~~e r - t  c o s t  f o r  dr e c l g i i ’ :g t l i  r i \ m -r  I n c l u d i n g  c o n —
ti m n g e : t c i e S  : n n u ( :  o c e r h c - m d  is  n s ’ u : : a t m - u t  t n  b m- ~-l . 000 , 1) 1 0 . ,-‘-a ’, u ’ , i m l co s t
f o r  am o r t n : n t i c T a v er  a 5 0 — y e a r  i i t i ~ - ‘ i t  m n ~ t n u t c - n ’ - s t  F t c  of -1 7/ 8 - ~

’

and  n ’m -u n i n ’n t c n ,’ m : ’ ce of t t ’ - c m i i ,  1 cc- m i l d  a mo u n t  t m  : 4 ( t ( m  000 . Tm -  e x i s t —
m n - u c , u t u n n m -r c i a l  n a v i g a t i o n  m : n i r a v e n n n  f~~ n~~~d t n - t - c o n r n ’n e r c  ial  nac - i g o —

t ion  m m  m r o c - E - n l e - t S  r o m - g n n t n t m - : n d e d  f o r  i . m : 1 m n s I - ) n  m t  t o e  10 80  b a s i n  p lan

of i m p r o ve  nrc  i - m t  a r e  si t  occ-n on i ’  l , n  t c’ s I.  — 3  th r n i g h L— n .

10 . B e n e f i t s  t r a m  C h a n ’ :n : c l  l m n p r o c ’ e m n e n u t s  Be loc ’.-  b - i n r t f c n r d

Be nt ’  l’i t  s morn dcc - p n - n i n 5 -~ a:: d wi dm - m i i n g  t h e  cI t  - :~n :c - 1 ~ I~n n : n 1  1 , n m n t

I s la n d  ,~ c) ‘ n n - t n i  t i  H i  r t i u r d  ‘.‘.-~~i I d  r i - s m u t i n :  U- m r m s p c  i - t n t - : -  sac  i n n g ~
t h r o u g h t h e  u i - i -  of larger ha  rge  —t . The  a n t  lv Ln n m e ’, it s i - u i  s c e p t i b  lu to
m o n e t a r y  c : v i l u u : m i m ~ mn a r m -  l I n e  s i c i ng s  l t m  :- , m r u n ; i t n m r t , i t i o n  ch u  n g i - s  \ c I l l c i m

~‘ . n t i l d  a c c r : i m -  f r n nn t r n m n s p m r t  I n n , - m n f  m i u ’ i n u m m c l i t i e s  In t h o s e  C n i u c n n : m ~
‘ . c i n i : h  wocild im n p r c : c-m- t i n t - j r  t e r m n i :  m l  f t c :  m i i m ~s t c m  r e c e i v n -  t n  n dc- - p c - r
d r m i t  ves sels , Th em: ant- 14 n :ijo n - 5 - c -n n j .-n m : I e~s io ,n~ t eg  b e :w t - e n  M i d —
dicta’ and East Hartford \c I u e I u  : ‘eccevc sl im e : :  n t s  ot petroicu-’ u p ro—

ci ct s  ; m m n d  m u l t i  n v a r i o u s  comn -m c i d i t i  e i - • In , i m l l t o - n - , r e s m n l o’ n i i i  is

u s e d Sn ’ e lc - c t r m c  g e n e r n t i u : g  p l an ’s i n M n ’ l d l m - t O c c ’ n  a n n u l  1 - i a n t f n i r l .

I i :  t h e  ‘.‘. m t c ’ r h m ’ r i : e  b - m ’ t r m l e m n n - m  m m m c l ’ , - , pc - v  t a n  dc- l i v e r y  costs c m l  t h e

co rn t n o d i t m ’ s i n - c o n n i e  l o c c i - r  ~ s t h e  i - m a . ’ i f  t i c  e n  n - n c r  i n n  rn  i s c -~~, 
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c m i n n : p m r m s m n m :  ci c o s t  cc-as n m - a - i c  t a r  t h e  r - - n n . d  I n - i )  o f a 3 , 0 0 0 — t o t :  m i d
4 , 00 0 — t c n u -  o i l  h a  r g - - , m n n d  t u g  f m -  mu B a y  c - r n , N i  cc Ji - r s l - v  to Es st  Ha r t —
f o rd . fh c I . O O ( m _ t m n t i  u a r g c ’s n n O ’i- f i l i ng  -c- u n  a re  t~~ i - l i r g e s t  t h a t  a r e
c- u p _ m o l t :  of m a ’ . m c ’ 1 1 m p g  I b m -  1 m n i - i - - e i u t  i S — l u ! i-I c c -p  n - Sa u n a - I , T}’u n -  com-
p a r i s o n  ~s b a s e - c l  on tin - p r e n : u i s c -  t L - ~t t i m  l a r g e r  b a r g t - s  w o u l d  p r o —
c c c c i t ip  th i -  n c - c,- r a nd  de I i ’ . e r i u : l i  C - n  r g o  i is . Thi,- re torn- bene fits
f o r  n, ln - m -p e n i : : g  t h ~ - n - x i s t i n n g  c’ l i n e l  u r n - p r i u l i e m l t - ’I ( m m  t } , e Inc  r e m n e n t a l
s~ m ’~ u : g s  in d e l i ’ m - r - g  c o s t s . l u  bc t n , c  n : ’ - - : , p n u m d m : : g  i cr  t h e  m i - .  of
la 1 g m -  r So rc :n ’ S .

I:: I O S . i i :  c - x ~ ’ m- mn i- m l  ,~~~~U , i m c ’ l m  t n . i -  a’t c - a r i e s p n  - i -  ti-

n c - ~ c ’ i \ c - n I  i t  h a i t i - r e  i n n  La~ ’gc or  i - n i t !  - a a s t l t m n k c - r . T i n t - c o r n —
n n c m h : t n t ’ s c t n n ’ n - n i aa~i l i n e  t o i t u i g e  a t  cu at  , n n e  lj ~~t e p  Si le n t’. :

C a :n i n ;  cn d t I a u t i ’ - a a -

C r u de  t i n , i t , g n S  p r ’ u u e i  I s  25 , 8 ’ S
C; t i - o i ,n f l e  1 , 0 1 1 , ~i 1- 1

J - t  F u n - I  2 0  ~
Re n - i  — t i n t  - - I , 1 - a

D : s t ! i a t m - i- ’ - - 8’ - -~ u 0~
R e sj d m , n l  O i l  I , 3 i  3 , a m : 5
N t ,i1:~~, pet n ’ l e : m n t n  s e I \ e n : t ~ 4 i’-4 1
A s p h a l t , t -  r , n i l  p t  t o5  S m : , ~4 C
1J I : I g .  C o m m - m n - n i t  I n u , r - i - 7

3 , t- - - - —‘~7~ : T n u n i -

D e i j c e r t  u u f  t h m ’ s m  c u u n : : i i u m n d n ! n i s  i v  l a n - cc - r b a r g - s  c u r  by m or c - t - J l .

l i ni d ed i - i n c - i -  cc - a I d  n i ’ s c ’ J  mi a s , t v : n c s  n i t  ,~~~ a ’, n n l s  un - n ’  t o n , as h - i s n ’d

n - f l  n c - l e n : : , : :  dj s c i i s s : - ’ - s -mm t n  s h i nn : i n c  a g t - n t s  f t m n cc m t t t - r h o r n ,  g a m u t  r s

t n t  r ’  i n m  s e n n i t i v i ’ Cu p’: ’ n ’ l l c l ; I  P i v e r  t m - r u i n  I s . i n n s  ~ ay m n ~~s ,s  b a i - i d

‘ i ’ m m ’ n n’) :t  i n s - n t  , u t  - - n u n  ‘ ‘ m 1 u n g  a i - t i -  of ti-i - ‘~~ ‘n i- - m u m  n- n r a 3. n O Q — t o p

ba r e ’ - ( t i - 2 4 p e r  hoia r i a ’  2. ~~~
‘ pa :- -g n - i  a n d  ~ 4 ’  i-t i I t

for a I , 500 - h m i r s ’ t u i ’ w n ” n’ Ui cn p o n t  c c i i i  c - P e F t i c - L t  c :o S ! s  a: no r tn n t -

h r  a 4, 0 0 0 - t n ’ l u , i r~~c ( i ~~t) P t  r i~~~u r  t i - F  a i O c )  x 4 - . 5 ~~ : 3 .  ~~m b a r g i - )

m nni  ~~ n : S a t i n ’  t a r  - t  , - h o n ’ s : ;n r a a -r  n u \ n  fin m a l , t O t  i t m ’ m c : r v

C u  u S t  a ’ - r I - - n i  I c u r  0 3 , d O g  - - ; , n : g -  cc-~ uu ~l - hi - m . sO (4 i ‘ - - n’ s  I o n  r a n :  mi d

t r i p  u i - I c  n - e n  b i t c  .Jn r s ’ - y  a n d  f i t - t i  n t . 1 d s  Ii) S a t i ns  m o - I m I : n m c  m u d  p in -

i m , an i n n g  I h o n m m i -  \ ~~‘ p, P t i  :1- -I , b i l l 3 ) I i l l _ t - n t s  - :  and

i t . 10 p er  t i - n ) .  Ti n t -  d t - l : c -  i’ \ ~~- s n  - i i  n - I - - n  c : n  i — t n i i , i r g n - i-c o p :

l i e  I I  - .t~ (4 h o ur s  Lu i - n a i l  r a n . D O t S  0- l1c ’~~n 5  b ’ i i n n ’ -~~ m m :  ~ t u a ~~n n n u c ,

- 7 h e  m r s  \ ‘ t - —t i 1- u i  - r 5. d O l l  I - F 4 , m l  10 1 - u s  at  - i t  a r 1 . 25 p -  I t n )
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T h u s , ‘nnn im a l  s av i ng s  in d e liv e ry  cos t  f o r  t h e  e xi s ti n g  c o m m e r c e  of
3 , t - 50 , 000 tons , at  15 cents savings per ton , i-could amount to $548 , 000 .

F u t u re -  c o m m e rc e  r e q u i r i n g  w a t e r b o r n m -  t r a n sp o r t a t i o n  v~as p r oj e c t e d
to t h e  y e a r  2 0 2 0 . Based  on th e -  e xp e c t e d  population incrm- ase for the trib —
u t a r y  a r ea , i t  is e s t i m a t ed  tha t  a to ta l  of 1 1 , 500 , 000 tons  would  be- dc-
l i i -  c - r ed  annua l l y by the  y e a r  202 0 . The  annual  b e n e f i t s  to be n e a l i z e d
in 2020 fo r  t h e  a d d i t i on a l  7 , 850 , 000 tons  would  be Si , 178 , 000 . The
a ve r a g e  annual  e q u i v a l en t  for t he  5 0 - y e a r  period at a 4-7/8~~ interest ratc-
(b ased on a strai ght lint- gmni ’- th factor of 0. 328) cc-ould amount to 5380 , 000.

C h a n n e l  cc i d e nin g  and e a s i ng  of h a z a r d o u s  bends  in t h e  r i v e r  ‘-c o u l d
aI l o cc  a d e c r e a s e  of a b o u t  30 m i n u t e s  in  t r a v el  t : n ’me d u r i ng  t h e -  u p s t r e a m
t r i p and about 20 m i n u t e s  d u r i n g  t h e  d o w ns t r e a m  t r i p. T h i s  i-could p r o v i d e
a t o t a l  s a v i ng s  in t r a v e l  t ime  of a b o u t  f i v e —  s i x t h s  of an i t t u r . E x i s t i n g
comru c-rc e - of 3, i - SO , 000 tons i-could requirm - 915 tri ps for deliver y by
4 , 000- ton barg m- s. Annual savings in delivery c o s t s , a t t r i b u t ab l e  to channe l
cc idt- nin g , would amount to 557 , 000 f o r  deli ver y of exis t ing co m m e r c e,

F u t u r e  a d d i t i on a l  c o m m e r c e  of 7, 850 , 000 tons would require I , OcO
tri ps for de lic n-n y b y 4, 000-ton barges. A nnual savings in delivery costs
att ribu table to channel widening, i-could amount to $122, 000 . The average
i n n - a l  eq u i v a l e n t  f o r  the  50 y e a r  p e r i o d  at a 4 - 7 I 8 ~~ i n t e r e s t  r a te  (based  on
a st raight line gruccth factor of 0. 328) would amount to $40, 000. This is
bas ed on 1, 960 tri ps x 5 /i . h o u r  x $75 operating cost per hour x 0. 328
av erage annual equivalent factor cc high i-could provide a total savings of
541), 000 Lur dc-liver y of future coru:nnc ,-rcm-. A summary o~ annual benefitsf u i l n j cc S n

S u m m a r y  of B e n e f i t s

D e e p e n i n g  Channe l  to 1 6’  n-,lw Amoun t

E x i s t i n g  C o m m e r c e  $548 , 000

Futu re -  C o m m e r c e  38u , 000

W i d e n i ng  C h a n n e l  and C h an n e l  bends

E x i s t i n g  ~~o m m er c c  57 , 000

F u t u r e  C o m m e r c e  
— 40 , 000

Tota l A n n u a l  B e n e f i t s  51 , 031 , 000

I .  - 8
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1 1 . Loca l_ Cooper a ’ n n f i r  ln ’n m p r - c l ’ n : : e - n t t s  Fn icc ’. i i ; t r t l u n  -:

C h e  i n c - n i - t u t s  t t ~~ t t  c oo l S  t ‘n u u - c ’ ’’ (I t t m m n m m g t  t m i r t ’ r m n : , t t r u u v  , - r n ~~ - p t

- i t  t h e -  C o u n t - n t m n t m t  R i v e r  t a r  n a v i g a t i o n  c ’ .m~ t m i c  a c g r  -e  ~~ t : e  a r c :  g t - r B

- i  m u n i ’n u : t n u d m t m t - s t r a n s p - n r t - m :  on t I m e  r u e  r , t l e -  t r .~ rm~, r I o ’ ; n c u n L p m n l e s ,
a n d  t 1 e -  c o n s : u n n e - r s  in  t i e -  ( b m n ’i r , e e t i c ut  . a l l e n .  I f m - r e  t r e , l I m e -  l , e n e - I i t S

a r e  c o n s i c ,i e n - eci to  be ~i - n i - r , t !  i n  c } n - i r n n ~ t en . - \c c urn in ,a \ , local In t e r —
t - st s  ~ }a- u i d  n a t  be e xp e c t  (I t o  n , - ~~~ , ’ 0 L a S h  c, n t r i l n t m , n  ‘ - w a r d ‘h e
C u m S t  u n f  t h e  i n l p n n vc - r l n e - r n !. }b n c c  c c , : ’ , 1 c’, m~~m i c i  be : : e c , l ’ s s ,r ’, f o r  l a n a i
n a t e - r e s t s  t o  n - n st r u c t  t i ( i S i t i O i i n l  t ’ - r : m c n n u t i  t , t c i l i t u e s  n - s  m e i ’ n - , .m l r m ’ r , i m i  l u d —

il tg  d r e d g i n g of b e r t h in g  a r m - u s  c o ’ r u n t - , ’.- n u s u r a t e  t n ,  t : e  d e p th  of ftc- c h a r m - e l
and  p r n n c  id m n n i  ,‘n d d i t i c m n : u l  n u n  — s h c , n i - s t o r t ,re t n r e ’ : tS  t m  mi t - i - I t~~’ t ( n l - m n a r.c8

f o r  fu t m i r i -  c n u r u u n i u c r ce ,  O f t -  1 c - r m n - i n : u l an  b i . r l e l i . t u m w n  ‘ . ‘ . m u m~~j~~ h a v e -  to
sh o r t m - n  t h e  l e ng th  i t  n t s  p l c - n  t i  p c - n r a : !  pr u p m - r  a l i a - u : :  - n t  n u t  ‘ i . e p r o p o s e -c :
i-ci d e r  c i m n n n c - I .

12 .  S m m n n i m i p u  ry  anc i  C u - p  i m u s : m - r , s

T h e  Conn e m ’ t i c c i t  P i ’.’ c - :- b e - i - -a l I n t  i t  t a r P  s i r - i - i -  as  a m a i n  a F t e r - a
t a r  cca t e - rborne - c o n i n n n i - r c e  in s - n i  l i e - r n  N- - ’ ~c E n a ~ a : m u i . P e -t  r m d e ’ u m  p r o —
d a i s  a r -  delive r n - S  1 m m  v a r m n ’ - u s  : - - 1 ’ m t S  a l - n p  t - - ~ : - i v c - r , p r u n c  I D : ! o i l
t ’ - r n n i n a l s  b e in g  ion - a t e - I a t E a s t  J J ; i u - i ! o r d  n i n e  V u  i - i n ’ rst ’ u i-l d , N~n i- - igati on
imp r m i v c - m m ’ n u t s  c o n s i s t i ng  of d i  e - p i - f l j n g  a n - i  i-c i d l e n i n n t  i l t -  c h a n n t - l  i-could
pe r m i t  l a r g e r  v & - s s c - l s  m m l i v  l o a d i - P  i ,  r e a c h  l ’ , i S e  t u ’ r n m i n a l s  n e - s a l t i n g
in  a locc n - r c o s t  of d c - l i  v i ’  my  of j m u i m ’ o l e  n u t  a t in  o t h c  r r o Sn ~ ct  s . P t -n c - f i t s
t h a t  cc n i m l d  a c c ru e- m u m  l n u : p r o c  I - p u n t  a r e  s : n l l i g i i - n t  ‘ a J n s t u t y  1 5 -  r e c oi n —
m m u - n c l m - d  i n n i j i r o \ ’ i - n l u - n t . In a u d i t i o n , t h e  c t  i m i u ~ a i d c - n i n g  m m p r n v t -m -n t
cv n i t ~lcI r n - d u c c -  t i - m e t l ’ u r e a :  a t  n i l  b a r c i n -  c n n l l i s  n - - i t s  a n d  t i m e  r - s n i l t : n - g oil
sp i l ls t h a t  c o u l d  d a m n : ’ t g e  t h e -  d n m c c ’ n s ’  n t n  I : s r a - r c ’  tmn ~ b i r ~~t and  i - c u — H u h -
a r e - a S .  The- r u  c m n r e , in  \ t i c ~. n n t  t I -  a u n i : n ’ u m e  c t  c c a l u r : m c ’ r C e  t h a t  is a n t i c i p a t e d
t o  bc c a r r ie d  -n  t h e -  r l v n ,-r  an d  t i ’ ’ - s v i P g s  in  I r a  as ;, - , n I ’ i t n n , n  u,’c ’ S t S  ( - —

u ec ’ t m - d i n ,  accrue , l n i r t h t - m ’ :n 1 t r m - v n - n i , i - n n n t  h i -  I - n u n - -, t i c ’ , l R u n  i ’ n n u m f l~
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2 . V e s s e l  T r a f f i c .  R e c r e a t i o n a l  boat ing  be tween  Old Say brook
and H a r t f o r d  has  doubled  in the  past 1 5 ye a r s .  The e x i s t i ng  f l ee t  rium-
b e r s  about  3, 500 boats , mos t l y b e r t h e d  at c o m m e r c i a l  m a r i n a  fac i l i t ies
with  the r em a i n i ng  boat s at m o o r i n g s  or p r i v a t e  docks .  On a peak week-
end day,  an addit ional  3, 000 t r a i l e r - b a s e d  boat s and about 500 t r a n s ie n t
boat s f r o m  o ther  w a t e r w ay s  or h a r b o r s  may be found on the  r i v e r .  Based
on a 1 50 -day  boa t ing  season , t h e s e  3,000 t r a i l e r e d  boats r e p r e s e n t  the
e q u m c  a l en t  of 1, 000 locall y based boats and the  t r a n s i e n t  boats r ep r e s e n t
t h e  equ iva l en t  of about  1 50 local l y based boats.

3. P r o sp e c t i v e  V e s s e l  T r a f f i c .  Demand fo r  add i t iona l  m a r i n a
f a c i l i t i e s  is being exer ted  f r o m  t h r e e  m aj o r  s o u r c e s :  expans ion  of the
bas in  population , o v e r c r o w d i ng  at inland lakes , and o v e r c r o w d e d  m a r i n a
f a c i l i t i e s  be tween New York  Ci ty  and Old Say brook .  The  e x i s t i ng  peak-
d a y  t r a f f i c  of 7 , 000 boa t s is expected  to inc rease to abou t 1 5 , 000 boats
b y t he  year  2000 and to about 20 , 000 boat s by the  year  2020.

4 , Plan F o r m u l a t i o n .  It is p ro jec t ed  that  about 9, 500 ber th s
or m o o r i n g s  cc-ould be r e q u i r e d  by the  y ea r  2000 and about  1 3, 000
b e r t h s  or moor ings  would be needed  by the  yea r  2020. About  half  of
t h i s  demand would l ikel y be met b y con t inu ing  expans ion  and develop-
ment  of c o m m e r c i a l  m a r i n a s  and boat ing c lubs .  To a s s i s t  in mee t ing
the remaining  demand, it is an t i c ipa t ed  that  s e v e r a l  communi t i e s  wil l
r e q u e s t  Federa l  and State a s s i s t a n c e  in c o n s t r u c t i ng  access  channels

and basin areas. The four  exis t ing Fe deral pro jec t  a reas  at Old Say-
b rook , Essex , Hamburg  and Wethe r s f i eld  offe r oppor tun i t i es  onl y for
modera te  expansion . Most  of the  locc-e r e s t u a r y  area along the eas t
bank be tween  Middle Haddam and Old Ly r-ri e would be e l iminated  for
mar ina  cons idera t ion  because  of mode rat e  to hi gh wa te r fowl  values.
Day-use  mar ina  basins and launching ramps  a re  scheduled  fo r  develop-
ment  at several  State pa rks  in this a rea.

Most  of the  p r o s p e c t u v e  m a r i n a  s i t e s  tha t  would  be appro-
p r i a t e  fo r  deve lopment  would be located in t he  f o l l o w i n g  t h r e e  a r e as :
the  east  bank between East  H a r t f o r d  and P o r t l a n d , the  w e s t  bank be-
tween W et h er s f i e ld  ( C r o w  P o i n t )  and C r o m w e l l , and  the  wes t  bank
be tween  s o u t h e r n  Midd letown  and  E s s e x . Se lec t ive  l a n d f i l l  op e r a t i o n s
wou ld  be r eq u i r e d  in some of t h e s e  l ow-l y ing  a r c - a s  t i m  r e d u c e  the  t h r e a t
of r i v e r  f l ood ing .  Some s i t e s  f o r  d e ve l o p m e n t  of m aj u i r  b a s i n s  a w a y
f r o m  the main s tem cou ld  he r e s e r v e d  by ex i s t i n g  and p e n d i n g  land a c-
q u i s i t l u i n i  p r o g r a m s  b r  the  e s t a b l i s h m e nt  of F e d e r a l  a n d  State r m u c r e ; l  -
t i - u t  ar e a s .  O t h e r  s i tes  cou ld  be m - s e r c - e d  b y t i c  indiv’,d :m - i l coru rnurui —
t m ’ - , w n l n  t he  g u i d a n c e  of t h c - i r  r eg i o n a l  p i a n m n ing  a g e n c i e s  arid t h e  as-
s i s t a n c e  of F e d e r a l  and  State-  g r a n t s - i n -a i d  p r o gr a ms .
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A v a r i e ty  of benef i t s  would acc rue  f rom cluster developm ent of mar ina
fac i l i t i e s  r a t h e r  than haphazard  development of individual m a r i n a s .

6. S u m m a ry  and Conclusions. The Connecticut  River  below
H a r t f o r d  is fas t  becoming a major  recrea t ional boating a rea .  Old
Say brook and Essex  have been long-etandiri g popular boating cen te rs .
In view of the  rapid expansion of boating activity on the r iver , special
emph a s i s  should be g iven at thi s t ime to the  del ineat ion and p rese rva-
t ion  of se lec ted  s i tes  fo r  f u t u r e  mar ina  development .  Such act ion would
i n s u r e  the  ava i l ab i l i t y  of p r ime mar ina  sites , permit long- range  p lan-
n i n g  of a c c e s s  roads  and se rv ice  ut i l i t ies, and avoid undue  des t ruc t ion
of hi gh value wi ld l i fe  areas and other scenic areas. Subsequent con-
sideration could be g iven to dred g ing of speci f ic  a reas , provis ion  of
addi t ional  navi gat ional  aids and dred ging of bypass channels to provide
a l t e r n a t i v e  passages  for  use by rec rea t iona l  boats.
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II. NAViGATION IMPROVEMENTS
HARTFORD, CONNECTICUT TO HOLY OKE , MASSACHUSETTS

A. RECREATIONAL NAVIGATION

1. Introduction

Although a concurrent study of recrea t ional  navi gat ion needs
between Hartford and Holyoke was made under separate study author-
ization from the comprehens ive  basin study , the navi ga t ion  stud y was
closely coordinated with the participating agencies in the comprehen-
sive study. It was cognizant of the short- and long-range objec t ives
of the basin study, as well as the recommendations of the Connecti-
cut River National Recreation Area Study. A digest  of the navigat ion

study is presented jr-i this appendix , as fo l lows:

2. Authority

A resolution adopted June 23 , 1964 by the Committee on Public
Works of the U. S. House of Represen ta t ives a u t h o r i z e d  a r ev i ea  of
previous repor ts  on the Connect icut  Rive r b etween H a r t f o r d , C ot-u —
necticut and Holyoke , M a s sa c h u s e t t s  to d e t e r m i n e  the advisabi l i ty
of modifying the existing navigation pro jec t  in the i n t e r e s t  of recre-
ational boating. Par t icular  considerat ion was given to p rov id ing
recreational c ra f t  an adequate , pe rmanen t  bypass of Eruf ie ld  Rap ids
and Enfield Dam in n o r t h e r n  Connec t icu t  by modif ica t ion  of the 141-
year  old Windsor Locks Canal which is located along the cces t  bank
of the r iver .  This canal modif icat ion , iii con junc t ion  i--, i t h  n e c e s s a r y
channel  improvements  be tween  H a r t f o r d  and Agawam , Massachu-
setts , would provide a continuous navigable channel  of 85 mi les  be-
tween  Long Island Soun d and minor  rapids l o ca ted  about 1. 8 mi les
downstream f rom the Holyoke Dam .

3. Existing Navigation Conditions

The portion of the river unde r study in this report , for the pur-
pose of providing navigat ion i m p r o v e m e n t s, is the 35-mile  r each
between Har t ford  and I-{oly oke . The impac t  of any i m p r o v e m e n t s
made in this reach , on the 52—mi le  r ive r sect ion f r o m  H a r t f o r d
downst ream to Long Island Soun d , also has been  studied.  The lowe r
60 miles of the rive r a re  under  t idal  in f luences  with a mean  range
of 3. 5 feet  at Old Saybrook and 1. 7 f ee t  at H a r t f o r d ;  the l a t t e r  dimin-
ishes to about 1. 2 f ee t  at s u m m e r  low v a t e r s tage . The t i da l  inf lu-
ence ups t ream f rom H a r t f o r d , which is r e p r e s e n t ed by a m i n o r  cyc l i -
cal build up and fal l  of r i ve r  w a te r , d i m i n i s h e s  to i er o  ‘t the  f o r m e r
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Bis sel l F e r r y  c ros s ing  (R . M. 59. 5) between W in d s o r  and South
Windsor , about 7. 5 m i l e s  u p s t r e a m  f rom Har t fo rd .

A naturally deep channel follows the outside bends in the river
for a distance of about 2. 7 miles upstream from Bulkeley Brid ge to
Meadow Brook in northern Hartford. The natural channel has a typical
width of ZOO to 300 feet and a maximum width of 700 feet; whereas the
total river width varies from 800 to 1 ,300 feet. Because there are
no existing buoys to mark the channel limits, local knowled ge is re-
qu i red , in navi gating the r ive r , to avoid late ral  shoals  and haza rds .
The controlling depth in this  reach is about 6. 6 feet  at mean low water
(mlw) . The mean low water  stage above Har t fo rd  r e p r e s e n t s  a sloping
plane having an equivalent reading of 2 feet  on the Har t fo rd  Gage at-
Bulkeley Brid ge for  a flow of 3, 500 cubic  feet  per second (cf s) .  Ze ro
on the gage is 0. 5 5 feet  below mean sea level.

Th e n ext reach , which extends about 3. 4 miles ups t ream to the
up per entrance to the Farrn ington River  at Windsor , has a less wel l -
defined channel fol lowing the outside bends in the r iver .  Short sect ions
having channel depth s of 6 to 10 feet  (miw) a re  in terrupted by ext ens ive
shoals having depth s of genera l l y 3 to 4 feet.  The control l ing  depth
through the sh oals is abou t 1. 7 feet .

The natural  channel in the 5. 2 mile reach between the Farming-
ton River and the Windsor  Locks Canal is poorl y de fined.  It is too
na r row and s inuou s to o f f e r  a navi gab le course  for  boaters .  This
reach of f e r s  depths of onl y 2 to 4 fee t , whic h f requen t l y d iminish  to
th e control lin g de pth of about 1. 0 foot.

The scenic W indsor  Locks Canal , which extends about 5. 3
mi l es up st r eam f r o m  the In ter  sta t e 91 br id g e at W indsor  Locks
village (about 11 . 2 miles ups t ream from H a r t f o r d ) ,  aff ords a limit ed
mea n s fo r  p leas ur e boats to bypass  the Enfield Rapids and Enfield
Da m. The canal is 30 to 45 fee t  wide in the 0. 8-mile long r each  at
the downstream Windsor  Locks indus t r i a l  a rea  and 80 to 120 feet
wide in the 4. 5 mile reach  between Windsor  Locks Vi l lage  and Er-u -
f ie ld  Dam. The Erufield Rapids  extend about four  miles  downs t r eam
from the dam. T h r e e  smal l  navi gation locks at the lower end of the
cana l and one small lock at the upper  end provide for  this bypass  and
the necessa ry  ve r t i ca l  l i f t  of about 33 fee t .  The f low of water  t h roug h
the canal , used pr i m a r i ly as p rocess  wa te r  for  four  i n d u s t r i a l  plant s
and for  power p roduc t ion  at the lower end of the canal , is con t ro l l ed
by seven ve r t i ca l - l i f t  steel  gates  in a m a s o n r y wal l ad jacen t  to the
ups t r eam lock. T h e  c o n t r n u l l i r t g dep ths  in the  c- anal  a re  about 2. 3
feet  in the lower lock and about 5. 0 f e e t  at the  upper  end.
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The Enfield Dim , locat ed about 16. 5 miles  ups t r ea m f ro m
Har t fo rd , i s  a s tone-fi l led t imber  c r ib  s t ruc ture  r i s ing about 5 feet
above t he line of bedrock rid ges at the head of the Enf ie ld  Rapids.
Original l y cons t ruc ted  as a divers ion dam to provide suf f ic ien t  water
de pth th roug h th e Windsor  Locks Canal for  f la t-bot tomed r iver  barge. ,
it now re rou tes  son-i c of the r ive r  flow throug h the canal  to meet  the
water needs of four mills along the canal , as e s tab lz shed  by long-
term water  l ea5es  granted b y the Wind sor  Locks Canal Company, a
subsidiar y of the Connect icut  Li ght and Power Company.  The dam
h as an average  c r e s t  elevation of 38. 9 and impounds a l 6-r r t i le  long
pool tha t extends u p s t r e a m  to the 1 . 8-mile long Wil lima n sett  Rapids ,
immedia te l y below the Hol yoke Dam. In the pool above E n f i e l d  Dam ,
con t ro l l ing  depth s a re  3 feet  in the I , 000-foot  r each  ~etc ~een the can al
and the new Thornp sonvil le  br id ge (Conn. 190) and ab ’mut  7 feet  be-
tween Thompso r iv i l l e , Connect icu t  and Hol yoke .

U p s t r e a m  f rom the Hol y o k e - W il l i ma ns et t  hi g hway  br id ge ( Mass .
Routes  116 and 141) ,  at the he ad of the Enf ie ld  Dam pool , passage
th roug h the  W~llimanset t  Rapids is usual l y r e s t r i c t e d  to downs t ream
movement  b y canoes because  of numerous  boul ders  and s a n db a r s  in
th is reach.  Remnants  of the f o r m e r  Wi l l imanset t  Cana l , later known
as the South Hadley Canal , a re  still v i s ible  at the eas t e rn  end of
Hol yoke Dan~. A 2-mi le  long cana l was u s e d  between l 7 ° 5  and 1862
to pass flatboats around Hadley or Great  Falls (R. ‘V . 87 . 1) and the
fi r st H ol yoke Darn , which was built as a n avi gat i on cam , about  1 . 5
mi les  f u r t h e r  up s t r e a m. N-ea r  the t u r n  of the c e n t u ry  the lower ha l f -
mi le section of the canal was redeveloped f o r  wa t e r  power and p t - a c e s .
wa ter use for t h r e e  mills along the canal , and a section of one mi l l
was built over the canal. This canal use  has s ince  been d u s c o n t in u e d
and the canal is now in d i s r epa i r , the  lower end ser v in g  only as an
out le t  fo r  Bu t t e ry  Brook ,

The exis t ing Hol yoke Dam , a rnason i - v s t r u c t u r e  hav u . ng  a c r e st
elevation of 97. 5, was completed in 1900 , irn p o u r i d i r ,~ a pool about
25 miles  long. It is used pr inc i pall y for  h y d r o e l e c t r i c  peak in g  power
ge nera t ion  by the Hadley Falls Station of the Hol yoke W a t e r  Power
Company,  as we ll as for  r e rou t ing  water  t h rou g h a 3- level  canal
d i s t r ibu t ion  sys tem along the west  bank in Holy oke for  p r o c e s s  water
and wa te rpower  use  by many i n d ust r i es  and f o r  h y d r o e l e c t r i c -  power
genera t ion  by seve ra l  p lants  a long the  cana l  sy s t e m .  M o d i f i ca t i o n
of the  Hol yoke canals fc ) r the  p a s s ag e  of r e c re a t i o n~.1 boa ts  a ro u n d  the
Wi ll imanse t t  Rap ids and Hol yoke Dan-i wou ld  be impractical because
of the n u m e r o u s , low highway and railroad brid ges ruo-~ crossing the
canals and the need for providing three ruavipation locks.
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4 . Tr ~~~- t a r y  A r e a

F i e  ti r t on a: t oe  C ca e c t i c a  - ver  ~-et’~ c c : .  i u i r . , ord  ir c ~
Holyoke I i  e-v s thru : i~ h a~~p r ’~-rno’ l , -~~ cua ~ r c c c he~ of M t ~ s a u r u u —
setts and Connec f icut. r-• stud’.- rc~i ~~~u u . e - ~ f o u r  t j -~ a~~d
e l e v e n  t ow n s  b u r 5 *r in ~ t L ~ - r i v e r . Th-~p .- u r e  U u -t ~~~ . ~~~~~ ccu v

s t r e a m  r i le  r .~ r u d  S t l O W r u  - r: t y e  l oc a l :t  j  u~~ P - t L - - .~ .
M a s s a c h u s e t ts , t h e  c- ri rn , u ~~t :e s  a - - c H ly - a~~~, .‘ e~~t S~ - t i ~~f c ~ d ,
ari d A gawam ~r, t h e  w est  u a r - s  ar- a ~V u - : ~~ :u ~ i a u 1 i u - , Ch c -  ‘ - . -i -

, S a r :n g —
f ie ld  an d ~ u n c r - u u c- -a hcu -s’: uii  t h e  — a ~~t hani< . P C ycut, ‘or- c r -~u —
m i n i t i e  a re  Sui:~ eld , \V ~n d s  or  L o c k s . ~ i r - d sn r  u r n  ~a r t :  -d a r
the  wes t  b~cr - k o r u d  P r i i i ~ in , E a -~t ‘

-~ i a 1 s  r , ~ ~~~ ~~~~~~~~~ d F
Hartford on t i c  eas~ n-i :.k. T h e  t , t u  - u- na ~~ t ’ - a of t : u- r a e -  a t e

t r i b u t a r y  a r - -~~, oo s r - - . l~~~u 5  5 t c t t c  c i ’ -  s us  f i ~~:- i - - ’ - ~~~, a r - - c , : r~t~ to
4 , 000.

The tributar y a r e a , ‘c a l  o. t N - ~ c - : t : r - - :  C - - r r - e c : c  -t  ~~~~~~~
crori: l u n g  I s I~-u uc: Sour :h  t -  n i o l v k r -  5 0 or o Q u c t i  ~

- -
~ f - r - ~~i:: c a r c  i n —

d a s t r - a l  reu~:uru . T h e  c i t u e s  at  i-~a r t : u r d , -r i n c f v - ~ d~ ( h ~~c - n e e  ar - -d
H o lv o k e  a r e  r - f l d 1 ’ u r  r -n a n u f a -  t a r I n g  u c i  d i s t r u b - c : , c - n ce~~ r s .

-c ipal  p r o d u c t s  u c l a — i c  a - t r u e r , t u ’ ’.L : C 5 , n C b i i u e r \ ’ u t~ - iS , n I u t . : : r - ,
rubber products , and el~- - t i -~ ca1 g o - u d -  . P ~ s t  P - i r a  0 i , ~tu c  r - c : r t n e r r . —

m os t  corr -unu erc~al o:~ r- t he  r a W e r , a i r - c  s c - u v - s  a s  t h ~ i u u r i ~~r:
e um h s t r :b u t i on  - i n t e r  f r  tne a re  [h e  t - - - - r t , - -r ,  -~f ~u 

~
- -~~ ‘ -  be-

t w e e n  H a rt f  rc: and  H -  u cas e s - i r - t  a r t s  i na -u l a r g e  u t u t C C O  t a r r r u s  an d
g e n e r a l  t r u c k  ga r den s .  t h e  r ,~ c L e n  i s  ~~ u - r - -‘i b ’, a ~ r ’ -v i r a ’  s -  - t e ru of
e x p r e s s .i ’ av s  bac~~eu ap  by or-  e ’t e a s u ~- -  - - - t - - r k  of S ec  r- r~ - r c a os .
Ma in  l u r e  and ~:r~~ n ch  r a : l r - - i a s  h - .k ~ae - : - : ~ :i t r , - -  - i : t -  ~r, r~~e s t - i d ’,-
area. z ’r ri c~~:ua  a i r t u o r t s  - i r e  Byaciuc’,’ F u - ’ d  ~n d s u ~ P e c k s ,
W e s tu ~-er  A i r  P-ase i- . C h i cu i u p e c , Bi’ - - : t r u i  I- i t ~ l - . i r -  F i - . :- t~~u o n d
B ar r- ~- s  F i e l d  in r - - a r h v  ~- c- ~~t t  e l i , ~. i -, s s - i  O n u s  e t t s .

Prior I c ’ : c r - i t S c u e r t s

As  n H - t e d  ear. -r u r .  t h i s  -\ r u n e - u a c - . .  : t ’- - c c - - i - ~u 3 7  u r u ~ I l O S , he
C u u r - n u i c t ~~c u i t  R i ’- e r  - -‘--a s  t h e  ~u o i e~~t of n i a - : v  r i l u r t s  r i - h~t~ ve t o  u t s i m —
nr u v c - r u c - r u t  f i r  c ( - m m e r c l a t  n - v; o t j  ‘- : . ! ue  i -  - n ~~v r u ’ u - r~~a c u c - ”r e d
i u n r u - -. e r n e nts at -~or - ’ , .  - i ri r i~ - c a i : t i t i~ o :- 5 , t  u b ~~~~_ on t b -  i n - c - e r  r i ’- e r ,
ce n - - r a l  c h a n r - e l  irnnr uv - n c n t u  )Ci u ~ i a r ~~- a r c i , a r c ~ i v r i r : e t ’,- c - -f t m —
r ro ’,  - r n e r - - t s  : nr  C — n n u c - r c i a l  n a v~ c-i t r .  O u - u v e  P -u  u t -  r e . I b r -  i - : ,  :)r  - ‘.e—
n u e a t ~ - ) n s id e r e d  aH - ’ - e Hartfcrd i n c  aSc i i  u - a . i - n - - l n u r u r
-t i n ~ (I t n u s  t o  l - n c u u  r-~~~’- . - c h a n n e l  f l u s h t o  n, n a v : c at a u n c a ms  at Hart-
f o r d  and W i r u d s u r Loc~- s , en a r u ~ — n i i  at  ot t h e  e \ us t l a c ’  ‘- t : n d s c r  I ~- c ks
(T , i r a i l , and  a n r : r ~:bi’ r - t  c a n- a  r - r - p a e~~ s a l - - r u -  t i n e  e;4 u~~ ! u u r . k  c f  t h e
r i v e r , t h e  1 n c u n s t  t v t u . - .ung t b  - t  i ’~ i - u i ’ s  f r u ’ t n  t b -  :n- -: n t i u  of ~~~~r-

N )c k : c n u r u  R i ’ - e r  in I - i s ’ 1 ! .  a t  - n t  u i n ~~ t r i - a n : -  t o  1 ( t o n  5 - u - n - u l i L e .
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Sinc e 1900, the following reports hav e been made concerning

improvement of the river above Hartford for comnuercial navigation.

Document Congress

Year Number & Session Report Recommendations

1904 H.D. 231 58/3 Reviewed 18°7 report (H D. 136 ,

55/2), concerning Federal con-

struction of three nav~gation locks
and movable darn s (wicket gates

lowered for flood p a s sa ge )  at Hart-
ford (R. M. 51 . 8) at Warehouse Point

(R. M. 64. 7) a nd  at Kings lu  land
(R. M. 6s. 8) and dred ging nf 9 ft .
channel from Hartford to Holyoke.

Recommended no  i m p ro v e m e n ts  by

United States.

1905 H. D. 323 59/2 Recommended 7 f t .  cha nnel f r - o n - i
Hartford to Holvoke and Federal c o n -

struc-tion of n e w  lock connecting w i t h

upper section u - f  Windsor Locks Canal,
subject to private interests ceding use

of upper canal to  U n i t e d  States with-
out cost. No action by Congress.

1908 H. D. 818 60 / 1  Rev iewed  H. D. 3.~3 a n d  r e c o m m e n de d
no improvements by United States as

private interests did not w i s h  to crde

use of upper canal to United States
without cost.

1 -09 House  R&H 6 0 / 2  Both d o cu m e n t s  r e v i ew e d  H. B. 32 3
Comm. Doc 15 and r e c o m m e n d e d  a k e r n a t  ve  plan at

Enfield Rapid s, ei- - cu i i n g Federal

c o n s t ru c t u u u n  of i t u c k  in p r ou sed pri-
vate p ow e r  dam at an d be i av Kin~~s

Island. No action b y C o n g r e s s .

1910 H. D. 818 61/2 Recommended that private or c - o r—
p o r a t e  i n t e r e s t s  c o n s t r u c t  dam a n u S
lock at E n f i el d  Ra pu l s  w i t i u & u t  C O s t

to the  U n i t e d  S t a t es , wi th  s u b se qu e n t
ü pe r a t i o n  a n d  m - a i t u t e n a n c :t- ~ u t  lock h~
U n i t e d  S ta t es . Na  a c t  n u t  l~~ C o n g r e s s .

L-17
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191 5 H. D. 4 1 7  tu -i 1 d, - c u  t u u r : , u - n u n t - - - n  l a  u t .  c : I a : n . - i ( :r
H a r t f o r d  t o  :- 1 u i v u ~~~-~~s - u b u e t :o

s t r u c t u a t of c a m  an d  l o c k  at

k a p u c s  by  pr v . u .e or o t h e r  i r t e T - s t S

a n d  p r o \ - iS i - 3 l ;  of  p u b l i c  t e n r n : u : - ~a 1s at
Sp r i n g i i - i d , . u i c u ; t - e  and  ~-~ l V L u 5 - .

N u  a i t : - : b y C- - n c r e s c - .

19~i5 H o u s e  R & i --I u S/ . i  R e c o n u i o e a i u - u n  ~ — f - ‘ ct c t : : a e l  t r a m

Comm. Doc. 11 Hartfnro to -t u : n c : s o r  L c r - c -  Ca: il ,
s ub ~ a t  t o  1- c a l  n : . t ’ - r e r - : s  ~: c n t r i —

bu t _ i :: h a P  t h e  f n r s n  c c u ~~t ~~ ci p ro—-
vu:~ r u c  p u t u i n a  t - r m u I u a i s . Po - u ~~~t -F

I, ’, - 
~~~~n~~ r e~~ u .

l u 3 O  H o u s e  R e -.H T i  f _I P 1 V ~~ C .  - : - - . 4 1 and  r e c a - n . a n c - n c n u ci

Corr ini : . Dec. 3 n u t  : mp r ov - u u u e r - t s  a :  I J n i t u -a St , t t ~~ .

1~~30 House R~~I [  T I  I _ I  k e- - ne  -~d U o u , s - ~~ 1 C- n :::: , D r - i c .
Corny :. D u e .  3a 3~ -a : r e c u : n r u m - e u :  u~ 1 _ I — f t . c : : a r i n e l

f r - - n -  h o r n / - i d  n .  F l o i ’ , - h e , Su t l u i O C t

t - cc r-~~tr : : t : -  f 5 c r - i  in S  I o c i - ~ it

En t u  an :  i ts  P’, i n i t  c e r -  —
and  p ro \ l s i  n n : l c C  t . - r m : n a l s  it

S~ u r i r i c f : c  I , ,  C l i : a c u e  a - c l l - l o i v - O h c - .

:‘ro t ’ i t  aa - : t - : d t-~-aH .-\~~~t f 3
J u l i  1 - ~30 .

10 33 H .D .  _ I 7  7 3 / 1  L~ e~-u -i c- S I j u : s e  P o l l  C u r - u r l u . D U L .
3n c r - S  r e c r n n u o - n n ! , -( 1 t n t  ‘ n e  c r - S i —

-n i t :  r - - ~~~- - c t  to l u c k  , r a:  ( i f l~

ct  l h t u f : - l c i  }-~ar - ds bc~ ar - oh t c u

n i r u v I i ,  ion ~
- u u t i ~~~t a n n ,  t:o !; by P : it u  .

r n u n u i c u r - , i I  o r  un iv t a t  u - r e ~~t s.

R e c o : u u r n , n ’ : n : u l . l : t d i c - t ~ cl u v  :~~~1I . ‘i~ . t

j f  3d  : \ u n ~~ u~~~~ I

1 ~3 -~ H. D. ltu ~ 76/1 R c c o m r - : u - :  S c-S nn uc l :~~:, i t i . u: u t  - - c s t ~~t : g

1: ’ t o  ‘r - ~~ - Sc far c o i : : - t r - t i - ) r i  n

C r- i  i t )  - 1 i ( t  I l  v i  -c - t~ O r- a t :  S ~~~- -\ V - r - i i  no

it  Er -  c~ c-.5 p 
~ u n 55 hi - c P-  u _ t ’

- u \  t~~~t u r - c - t~~ , t : u i  a l e : t t n u n  a’ t u : - n d ~~e~
h~ 

1 , - a l  : r , t ’ n ’ e ’t s .  N 01 t I n  I: ’,
( ( -  r a es

— I t ~ 
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1041 N o t  p r i n t e d  C o n s iu t r e d  c : . ~, n , r u t - l  b c t a ° - e n  f l a i t  —

f o r d  - m d  H o lv o k e  for  v e sse l s  of
l ig h t  d r a f t  and  f o u n d  t h a t  F e d er a l
pa r ti  c ipat iori  was  nut -varranted.

In addition to the above reports , a number  of r e p o r t s  h a v e  been
made p e r t a i n i n g  to f l o o d  r e d u c t i o n  and f lood p la in  m a n a g e m en t  rn~’a su res
f o r  communi t i e s  be tween H a r t f o r d  and Hol yok e .  Th e s e  r e p o r t s  k-.ave  led
to the  a u t h o r iz a t i o n  and c o n s t r u c t ion  of local  t l o ~~J p r et o c-t~~ori pro j e c ts

at Hartford , East  H a r t f o r d , Sp r i n g f ie ld , W e s t  S p r i n g f i e l d , Ch icopee
and Holyoke, and are described in Appendix M.

6. Exis t i ng  Corps of Eng i n e e r s’  P roj ec t s

Construction of six low—level , ri prap w i ng  darn s and l i t o nt e d

dred g ing of s a n d b a r s  n e a r  the  mou ths  of the  F a r r : r tg t c -n  and  Scanti c
Rivers were performed by the Federal government in the :.Vj r~5sQr_

South Windsor rea ch between 1871 and l~-3~~f . T h e s e  w - - r k s  w e r e  re-

pa i red  in 1886 and 19 14 , wi th  mos t  of the  w i ng  d a r n - n at  t h e  rn u U t } t  of t h e
F a rm i n g t o n  R i v e r  be ing  r emoved .  The  ca s t  of t h e s e -  inu no- - - : -- e r n e n t s  w a s

$ 116, 300 for ne\v work and $14 , 400 for  m a c u - t e n a c e e .  T : - u e  i n t en t  u f t h e s e
r i p r a p  s t r u c t u r e s, which  w e r e  bui l t  out f r o m  the  r : v e r b a n k  at a s l ig ht
downs t r eam ang le , was to p r o m o t e  f l u s h i n g  an d  n a t u r a l  maintenance c-f
a 4 - f o o t  deep  channel  by r e d u c i n g  the  r i v e r  / 1 w  at m e a n  low w a t e r  s t age
to u n i f o r m  wid th  of 500 f e e t  and t h e r e b y in c r e a s i ng  the  r : ve r  v e l o c i ty  a i n d
s c o u r i n g  a c - t a r - u i. Subsequen t  f i e ld  i n s p e c ti o n s  i nd t c a t e d  t h a t  t n e se  s t i -uc-
t u r e s  w e r e  u n a b l e  to w i t h s t a n d  f lood f low v e 1 . oc i t :e s, ~-:e re  P a n  It a~ u at  t w o
fee t too low and , because  of the  s m a l l  n u m b e r  of s t r u c t u r e s  5~ it , som e-
appeared  to h av e  c o u n t e r a c t e d  the  n a t u r a l  f l u s h i ng  ac -t a r: that g en e r a  :lv
c-i c - c u r s  along the outside bends of a river .

The  p r e s en t l y a u th o r i z e d  p r o j e c t , w h i c h  p r o v t c l e s  t u  a 1. 2 - foo t
channel from Hartford to Holyoke a n d  a darn , t r - d  k e k  at  P r - f t c - I d  R a p i d s ,
is based  on the [-louse River and Harbor (. u i i u i i i : i t t e c -  D o c um e n t  N .  tc

and on H o u s e  D o c u m e n t  No. _ I7 , as a d o p t e d  b y t u e  1 ~30 ari d 1 35 P i v e r
and Harbor Acts. A review of this urr - t ect 15 ~ t i t ~i : t i e C  in au 1 : -  :. U. 13.
of t h i s  A ppendix.

7. V e s s e l  T r a f f i c

Pu -ni k recreationa l u u u i t t t : g  a t : v i t ~ it :  k i t .- h a r t f o r d  to I l o l v o k e
w a t e rw a  o c c u r r e d  d u r i n g  the  10 1 0 ’ s , p r i o r  to h t g t u ’ a a v  l~~r d  t a k i n g s
and c o n s t r u i t a - n  of f lood  p r o t e c -t i cu t w -  u r k s  at h a  r t n . u r d , i a  ~t Hart —

f o r t , Sp rin -_ t luu-lu , W i - s t  Sp r n n i i t i e l d , C h :c ap e u -  i t S  f l u l’,’- u k ~ t h a t

- -- - - -  - - --- ------ - -~~~~~~~~~~~~~~~ - - - - - -~~~~~~~~~~~~ -- --~~ - - -~~~~~~~~~~~~~~~~~~~~~~~~
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r e s u l t e d  in the  d e m o lit i o n  u ) f  a number of boatyards then in active

use. Although statistics are not available on the total number of
l a u n c h i ng s  at the 15 ex i s t i ng  l a u n c h i n g  r a m p s , it is e s t i r iated t h a t
a p p r o x ima tel y 9 , 000 ve ssel trips are made a n n u a l l y b y an existing
I l eet  of about  200 boats.  Abou t  half  of t h e s e  t r i ps a r e  b y m a r i n a -
ba sed boat s, mai nly in the Enfield Dam pool. Most of t h e  r e m a i n i n g
trips are by trailered—based boats owned b y a r ea res ident s, of w h i c h
about half of the tri ps are associated with shad fishing activities in ;
May and June.

D u r i n g  the  past 10 y e a r s  abou t  ~0 r e c r e a t i o na l  b - 0~t s , -a n t h e

a v e r a g e, locked t h r o u g h the  W i n d s o r  Locks C a n a l  each y e a r . This
t r a f f i c  r anged  f r o m  a hi gh of 84 boat s j fl I t h O  t :  a low of 24 boa t s  :r
1 ~64 . About  80 p e r c e n t  of the  canal  t r a f f i c  r e p r e s e n t s  I-S o s s ac h u s et t s
boats  movin g d o w n s t r e a m  to the Connec t i cu t  R i v e r  e s t u a r y  d u r i ng  t h e
mon ths  of May and J u n e  w h e n  r i v e r  f l o w s  a r e  s t i l l  hi gh a n d  t h e n  re-

t u r n i ng  u p s t r e a m  d u r i n g  the  months  of October and N o v e m b e r  w h e n
r i v e r  f lows  h a v e -  b een  a u g m e n t e d  by au tumn r a i n s  to p e r m i t  p a s s ag e
over  the shoals  at W i n d s o r  and W i n d s o r  Locks and ove r  the  m i t e r  g a t e
s i l l s  at both ends of the  canal , w h i c h  cannot  be nav i gatec’. at e x t r e n u t e
low r i v e r  s tages . Few t r a n s i e n t  boats a t tempt  to c r u i s e  a c - s t r e a m  f r on .
H a r t f o r d  because  of the  need f o r  local knowled ge of t he  n u m e r o u s  shoa l s
and o the r  o b s t r u c t i o n s .

8. Difficulties Attendin g Navi gation

A l t h o u g h i n t e r m i t t e n t  a t t empts  w e r e  made be tween  l a 7 l  aii m 1914
to main ta in  a n a r r ow  channe l  t h r o ug h the  s h o a l s  in t he  W n r i c i s a r - S o u t h
W i n d s o r  r each  uf the  r i v e r , no p e r m a n e n t  F e d e r a l  imp r o c er r en t s h a v e
been made above  H a r t f o r d .  S h i f t i n g  shoa l s  in the  lower  r e a c h  of t he
r i v e r  be tween  H a r t f o r d  and W i n d s o r  Locks cons t i tu t e  the  chief  n a v u g - ~—
t ion d i f f i c u l t y .  The  r i v e r  in t h i s  r e ach  v a r i es  f r o m  800 to 1, bOO f ee t
in width . Most of the  p r o b l e m  a r e a s  oc-c u r  in t h e  a r e a s  -- v h e r e  t h e
r i v e r  wid th  exceeds 1, 200 fe e t .  D u r i n g  i c c  - f low u. - m d i t i a t n s , as  ~x-
p e r i e n c e d  d u r i n g  t h e  s u mm e r  months , r i v e r ve1o~~i t i e s  th r o u g h t h e s e
wide  s ec t i ons  of t he  r i v e r  d e c r e a s e  be low the  p o i nt  w iu c r u -  r i v e r  h a n d
is no l o n g e r  c a r r i e d  in s ci s p en s i o n , t h e re b y c r e a t i n g  l i e u .  ) - t’ u u i i i h . I i -  a

few c a s e s , i s l a n d s  have  f o r m e d  w h e r e  shoa ls  hec cine s t a bi l i z e d  an d
c o v e r e d  w i t h  p r o t e c t i v e  v e g e t a t i o n , s u c h  as  F a rr n in g ton I s l and  o p p os :t e
t h e  m o u t h  of t h e  F a r r n i n g ton  R i v e r . Such  act i cu n h a s  r e S c u e d  t h e  i t —
f u ,  t u v e  w i d t h  of t he  r i v e r , t h e r e b y c a u s in g  n a t u r a l  r n a t n : t t - u u a  r - L  t ’ Ot a
m o d e r a t e ly deep  c h a n n e l , p a r t i c u l a r l y wi t - r e  the  r i v e r  w i d t h  has  been
s i g n i f i c a n t l y r e d u c e d  b y the  i s l a n d  f o r m a t io n .  h i u w e v e r , most  s h o a ls
h a v e  n i t  b e c am e  s u f f i c i e n t l y s t a b i l i z ed  t o  a- r i u i n t  t h e  g r o c t .  t h  u f  p r o —
t t ~c t i v e  v e g e t a t  t u t u , t h u s  r e s u l t i ng  in s h i f t i n g  sh -  .1 is cv ii i c - h  h t n d e  r t u n e
pas s i gn  of r e c  r e a t io n a l  boats  d u r u n g  m u c h  of t h e  bu i t i i t i i  sea S i t  

-,----—- -~~ --—  --—
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The  p r o b l e m  of i n s u f f i c i e n t  n a v i g a t ~ on ( t ( - it ~~ S o v er  m e  s1 - , a i s  i s

compounded b y the  p r e s e n t  me thod  of op er a t i n~ u p s t r e - : r n n  rc’,-d r -  - i - i e - c t r u c

p lants  for  peak~r .g p o w e r . The  r n v e r  f low s a r e  ~r n p o u n de h  d~~n - : r . g  th e

w e e k e n d s , except  d u r i n g  the s pr i n g  snowmelt  per iod , ~iru O r e n ( - c - s s s  a r e

made i n t e r mI t t e n t l y on w e e k d a ys  to mee t  t t u e  d e m an d  ~or  p~~as~
Typ ical summer weekend flow s are reduced to about 2, 000 c. f . s. , as

compared w i t h  the m e a n  low wa te r  f l cw of 3 , 300 c. f . s. C n - u ’ -r  2 , 000

c. f. s. f low cond i t ions , dep ths  at the mouth  of the Scarnti~ R i v e r  are about

0. 5 foot  l e s s  t han  mean low wa te r  depth s , wh i l e  dep th s  at  W i t ~csor Locks

a r e  about  0. 8 foo t  l e ss .

B e c a u s e  t h e s e  s u m m e r  ‘-c-eekend l ow - f l o w  c an d ~t n o n s  do not  p r c v~ de

adequate  boat depth s in the  approach  channe l s  to both e n t r a n c e s  to the
Windso r  Locks Canal , a m a j o r  p rob lem r e s ul t s  at t h e  1- v er  e n t r a n c e  to

the  canal w h e r e  the  e x i s t i n g  m i t e r  gate  su l l  e l e v a t n o r n  i s  3. ~ f e e t  H a r t f o r d
Datum (or  3. 3 f e e t  msl) .  A depth  of 2. 4 f e e t  is a v a : i a c- ! e  -it toe  lower lock

at mean low w a t e r .  Th i s  depth  is  r e d u c ed  to about  1. 6 f e e t  at the  t v p n c a l
summer  weekend  f lo w  of 2 , 000 c. f. s. P r ov i s i o n  of a 6 - L o o t  d e e p  navi ga-
tion channe l  above  H a r t f o r d  would  lower the  w a t e r  s u rf a c e  at  W i n d s o r  Locks

by about one loot (at 2 , 000 c. f. s. 
- 

f l ow) ,  f u r t h e r  r e du c~ r~z the  a v a i l a b l e
depth at the  lower lock to onl y about  0. 6 I - a t. T hi s  c -x p i a i n s  wh y mos t  boats
must  schedu le  th e i r  p a s s a g e  t h r o u g h the  canal to  p e r i o d s  w n e n  h ;g h r i v e r
flow s a r e  av aj i ah i e .

The  th~ rd m a j o r  d i f f i c u l ty  to  nav i ga t ion  is  th t . -  h o s t  of i n a d e q u a c i e s

in the 0. 8 -mi l e  long i n d u s t r i a l  sect ion at the  L o w e r  end üi t h e  canal. In

addition to i nn i a f f i c i e n t  depth at t oe  lower lock , oth er n i ; v n c - c : u ac i e s  i n c l u d e

the  slow f i l l i ng  t i m e  of the  t h r e e  h a n d - o p e r a t e d  lower  l o c k s , a v e r y  n a r r o w
canal  width w h i c h  has  n e c e s s i t a t e d  a 2 - m i l e - a n - h o u r  s ne e d  l an a t , t v . - s w tn g

foo tbr id ges and t w o  s w i n g  v e h i c u l a r  b r i d ges  th a t  mu s t  ftc - c - a e r a t e d  fo r  aa
boats p a s s i n g  t h r - c a g h t h e  c a n a l , and c l o s u r e  of t h e  c a n - i b r  e u g h t  m a t s  in
ea r ly August so that repairs may be made :n t~ .e : c n nat r u a l  s c - d u n n ;  01 t h e

canal w h e n  the  m i l l s  - i r e  c losed  duruniz t h e  ‘- u i c u i t a n p - r i - - c . 1- - t i 1  pas sa ce
time throug h t h e  canal  is about  2. 5 h o u r s , of w h i c h  a b o ut 1 . - h~ c - n r s  a r e  r e —

q u i r e d  fo r  pas sage t h r o u g h  the  t h r u c - -  iowc -r  l oc k s  and  ~,- i o t  t n  : - u n u r  n - e s t r i c t u v e  
-

s w i ng  br id ges .  Canoes  a r e  p e r m i t t e d  to i t S e  t h e  c~n n m i b r  - n o r , b u t t  ae t a c n l i —

t i e s  a r e  not  a c - r a t e d  fo r  the  pa s sage  of c a r - a - s  so n u - r o c e s  mu s t  be m a d e
a r o u n d  t h e  f o ur  b r i d g u s  an d  a r o u n d  t i a -  l ocks . Y n d e r  p r - - s e n t  - u a c r a k c e ., t } i e

canal  is o p e r a t  i - c l  onl y fo r  t n  1 — b u ii r (la\- , \ b o n d ay s  t ro t  c -h  a i t o r  .i y s~ F ii-

u p p e r  51 t u o n  cut  t i n  ( a n a l  is in g o d  c t d n t . u u n  c - x c r - -~ u t : u r  i f e w  n u n : r u r  s u  a1~
ca u sed  b y sm a l l  b rooks  e n t e r i n g  the  w e - s t  s i d e  of ~ - a o l  a n d  cs~n c e : u t  t u r

i n s u t f u  t i - r u t d ep t h  u n  t h e  l o c k  at  t h e  h e a d  of t he  an t I  d u r i n g  - u w  rt v er s t a g e - - .

N a c - i c a t ; o n  d i f f u c u i l t u e s  w i t h i n  t h e  }3r f n e l d  i - t m  pc- u - u r n  - n - n - - r .  T c u - r e

is need for  1 . - r i c e r ’ n a o -  - i i  to p r o v i d e  adeq u - mt - f t - n t u :  t n ;  t h e  u c  u - s ~~ -

o t t - e n  t i n e  h i - m i  n c -k  i n c h  dec- n \‘- .l t m - r  u n : u - n e d i i t - - l v  u ; u t  - u ’.1n  i t  t~ t t v - ’

__________ 

A
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h i g h w a y  b r id ge at T h u u n u i p s - n n -.’i l i u - . ~ - u i - r e  i -  ;i i sc . - n - i  -
~ icr a na 4 et v r e n

ari d boom to p r e v e n t  ua ~ s n ro r - n h i - i -~ V, :- at ow’ r e d o . ’ - o c t 1 5  ae - -
b e e  power . W~ th~ n t h e  ma i r.  po o l , tk u c - r e  :s n ’ -  -~d tor r - t v i .~a t n - , r u  a i d s to
m a r k  permanent  shoal  ar e a s  r~t s : de ‘t n  r uc t t ;~ra  Ly  de-~ s~ n u t a  u s  -~f i~ e
pool , is w e l l  as inc - - d f - r  l i l T -  n t ’ -u  h r .- - - Il - - t t ~~r - -u i  s u a Is  w~~
M a s s a c h u s e t ts  s e c - t u n a .  - S  t h e  n u n - u i  s n u - - . t ’ - o - -  i l c - t- r u o r t . of e
cut l ine.

- . De s ;r ’~d l m p r a v t - r n~ - : s

A publi c b~~a r~ r g  on t h -  H u - : m t- i  to H o ly  -in e r e c rs at : -  na~ nav~ c-a-
t ion stud y was r i e l d  at t he  W i n d s o r  Lü cmc s H u g h  h - -h ~~ol on De cc-rn~a- n 1
1964 to deterr i ~~n c m -  the  t V r - u~~’- 01 n o n  nn :- u~~ - r o ~~~n t s  h e s u-a- d u n  Y e  C- n u i - y t n c u t
R iver  and to le ar r ~ ib’- -~~~t e i - t of u n t ~- re - s c f -~ . a -n d  ( ‘pp :) s-~t - -~~- to  su c h  ;m —
proven-t ents .  f he  h e a r i ng  W as  i~ t e n-hp - :  cv 431 p e r - e o n s , a l l  iav n u r .n ~
i m p r o vem e n t s  f o r  r e c r e i  - n a L  b- :ctt  a g  b r : . c e e . c  F i ar t : o r d  m r - S  Hoi-: u~~c- .
R e p r e s e n t a tu v - ’ -. of t he  Conn - - t . -d a’ t I -- i - - S ~ i u ~ h u ; se t t s St t-- ~~c-g i s~~1 i r e s ,
va r ious  State nin a m i n i  n o  1 a g e - . c - n e s , ace m u a n c -,’ boa tan g c l u b s  e-- p r e e s e d
a d e s i r e  fo r  a n av i g - i fh -:- ~an r e l  Sc- n u t  sn~~~l Cr  ~~ c o u l r n  p a s s  - - - t ’ -c-ee nn
Long Island SaLir. -: an d H o~~- - c - k c - .  ~ n - n v c- a nd  t i n e  n - e i - 5  3- r a S . t i o n n  - I ‘v ot e r
area for r e cr e a t . n on a i  0 0 1 1 5  ar i d c u a i n eu h  m u .~~u a ! i . ~. j c - d u t c -  - . n a t ; n ~~ l t - . t h e
sound would n n d u c e  ex n a n cu i o n  of t I e  l o c al  000t an c- l n c u u s r r \  t
magnitude to j U S t l t u  me  m n u n p ; - i e n n u - - n t . A l l  s p t u ~ ~~S ! n i - ; .  :- -1vc a ed  d’- 
ment of a 6 — f o o t  deep chartnt e , as needeu n , - - - :  sm- - . e u - a l  - ou k e s n u c i n ,  ~ e -
q u e s t e d  p r a - .- n  s ic -n  of a - - v  Sa r i  a H 0 u - t t u ~ r d  n un - n Ii- u- n o  - r - n v i d i -  o d c : u t i - j n i - u .

~~ating area -In -al i n  r e d n c m -  1 - i — t On - - n - t  c-f c u — i n n - e l  d ’e - ti g t r  t h n i t  u t h e r  .-~ u- n
w o u l d  be require- :.  na tiv e H a n - t t - - u - d and \V m a n s o n -  l e e k s . C on - - t n  -

~~~

f i s h e r y  o ff ~ c n n a d b  ex p r e s s -~d up n u o S t r n to n n s t r  - - a - c-t a n - -u - b a - n -  n r
in the r i v e r  or i n c r e as In g  t h e  he~~,a- t ~: t f l ~~ i s t i n g  E rn ~~ Id D a n -

10 . Plan u r n  - 1 n t  n u n .

E f f o r ts  w e r e  t a t o r  11 f u ; r p i u ~~I r - t u r i o am E r  vu- m n n n ’ n ’ ’~ f- a ’ t i n  -- d n s t n n u
r e a c h e s  of t5~ w -n i t c  t y  ( b i t t tL c- c a r n U , t h r - o u n c h  t n .  c a r - -il , u i n . ni a b u - -v ~ - t n ,

c a n a l )  t u . - p r e se r ’.e  the  eX 1 n~t n u C  e r V n ’ r n n n u ~~fl t ’  ‘-V t h d  r ‘a t  ut rn a’ccl ~L a c i g  Yu t -
r iverbanks , as well as enhance nu ~~~- - i s  c i l o r - ~~ Y - ’  c~~- a !  t i a r~v 

~~. I a -nn d: t i -
to c o n s i d er a t i o n  of the aa host C I n r p r - n - n o ’ u n - n z s  ~~~- - - ~~~~~~~~~~~~~~~
f o r d — W i n d s - u- t - n u b s  m a c - 1- he - ow t h e  t~u - - m l , a d - n a  - - -- n - u .  p t i : : s v. -~~” ~ r n da—d
w h i c h  -v~~- i l c i  open up t I , . H -~rt ~ o r c n  t o  l i c - l y o k e  wa c r ~~ n - S O I C  n- -o~ - 5 ,I L’r

t h r o u g h t h n  bmu cct -1r.g S c - a s - i n .

A l t e r n a t i v ’-  -a - u -u n - c o r i s - n ’ - n  m d l n c i u d c - d  ( a l  a l o ot  - -m u d  I ck  wi ’ t  - r e t : —

w a y s  jus t  u p st r -:tr- i b r - n i  t h n  D e an  C - - ‘;t n - a l  P- i i L r - -~c n n l a u d - c - c -  nt  h I
h )  a dan-i ~c n a h  1oc~- \ i ’t ~ f u s i c - - ’c~~v~ i t  S- - n t r -  W i n un . r - t t  a l - o d e  t h i  ~po  - t

-- - - - - --~ -- -~~~~--— 



of the  F a rm in gt or u  R i v e r ;  a nn  ( c )  C ht j nfl O~ d rc- Q~~n n g  ‘ u~~c-- acd a ho v i -  t he
W i n d s o r  L ock s  C a n a l  and  m o d i f i c a t n - a n üì t h e  c a n a l  to  m u  j u d e  a 1 dV t ~~ d -
tion lock to aU u --c boat  b y — p a s s  of t h e  e x n s t ; r g  3 sru:au , u n a d e n u a t e  l o c k s
at the d o w n s t re am  c- nc  ox t h e  a ina l . }~ I a n s  ( a )  an ; : (~~~~ 

— ‘ :e r e  fc - -und  t u  be
not f e a s i b l e  bin -a se ot t h e  expected s - n f t n t - t n n t c a  l O s S i - s ii;  t o t -  nns h e ri m - s and
the r e l o t x  vel y h n g h  c-~ st  s.

11 . P l an  - i f  I m p rn a - o m e n t

H a v i n g  rlc - t e r n : t r i ed  tha t  a n~ - m : n r n i  r ;v e r  :ho ’— 2 , 000 cu s could
meet recr cnatu oc~ t l  l nu at i n g  n eds  between H a r t f  :m cni  - u r n -h H u h - a k , - , a p lan
of in lp r o i - e n n e n t  w a s  d e v e i o 1u c - u w hic h  w c - t n l d  a - r u  i - t he  a - h c ~r n r n e l  6 f e e t  deer ;
and 100 f e e t  — - -ode , - ‘ t - - n d j n c -  a h o c u t  12. 7 m u l e S  u p s t r u - a r n  ft - - n u t  B n n i k - n - l e v
M e m o r i a l  B r n d ge n o  ‘ n u r t f - r - d to a point  c nn-  t h e  ‘- - n- s t l ,u1ulc  — J  t h e  r a- e r  a t  n u t

1. 5 m i l e s  above the  umc or e n c u  of the  W i n d sor  1~a c k s  C ana l .  A t  t h u s  p o i n  t ,
the c h a nn e l  wou ld  - - u n - i n c - c t  w i th  the  canal ( abou t  2 , .:h O n . - . - t  u : ’s t rean-)  f u - c u r i —,

the  W i n d s o r  c l u c k s  i r n i u s t r i a l  a r e a 1 , t h r - c u i z }: a n a v u c - :  t n - n f l  l ock  d 5  f e e t  w t d e
b y 140 fee t  l o n g  ( u s a b l e  l e n g t h ) .  Th e  lock w o c u l - . ar c  n-~ cle a -;-~ rt - cn-u l l i f t  oz
33 feet. A chi - nel 6 f e e t  deep  and n O f e e t  w i d e  w u n n u l n i  1 ; m ; u r n - v ; ced in t I n e
canal f o r  a d i s t a n c e  of 4 mi les  to the  head  of t b -  c a n a l  -,t E o f n - i d  Dam .
The channel in the pool impounded I I V  L nI :e i c  L a n :  w o u l d  to ’ •n n e e t  d e e p
and 100 f e e t  w ;de c - x t e r - d t n g  about l b .  5 n n i h c - ~ ni n ’s tr : - i r n  to  ldoi ’. - c - k m - . T r t c ’
en t i re  c h a n n e l  w u ) u i j u J  be ado  u a t e l v  r n : a r k e d  b ’. n , u v i g  ‘ on m u d s  f u r n i s h e d
and m a i n t a i n e d  b y the U.  S. Coas t  G u a r d .

To p rov nd - :  t he  c h a n n e l  n m pr o v e m e n t  art -h m n c u n !  n u n ;  m d e n n  i t c -  y n r u I r ,  I
on the  i-~~~t o r  ~~ c-I m e t - c lod  fo r  r; r c u - i g a t n  r n , O d C t tj n ~~j i i  - ‘ r h  i i u - ~~1d ci r e q u u r e d
in the W i n d s o r  Locks C a n a l  a r e a .  I n d u s t r i e s  i- c t t  e al~c r g  t In C c a na l  - :  n - i—
s t ream f r o m  the  p r op o s e d  n a v x g a t u  cur ; lock have  l o t ;  - I ’ - r n u :  ‘- ‘ u x t e r  l e a se s
to ta l ing  290 cfs.  To m r - n e t  t h i s  i n d u s t r i a l  ic c u t e r -  n e t - c t  i c i d  r i 1 1  n c r - n i  3 - r
d r a n n i n g  the  lower i-nd of t he  u u r u a  1 f o r  f l u d t  u n t e n i a  t n u u -  u - i ;  iv t n m- c - a n n a  1
company  w h i l e  t h e  m i l l s  a r c  c l u n s e d  d u r i n g  t h e  s--. u r c m u n n - n -  v - i -  a t u - n u ;  n - r i - e n ,
an e a r t hf i l l  cam w ou a l g  be bui l t  a c m - u s s t In - n i l , n i b c u m t t  I , I ( i t )  c~~t ( lu ) ’.tfl —
s t ream fr om t h e  p r u p - n s - u h  n a t - i g  i t n c - o i lock.  ( ; : Y - n  c - i n c - n i b S  wc-u d no — Inc —

vided in the  dam t a r  n - u s s a g e  or s h n i t ~ - f f  - f  --ca ’ , i s  r e ;  n r c - l u  by t u n e  i n -

dustries. -\ i l n o t  - i  300 c fs  would In d - d  11 i’ c t -  ! c , - c - i - a l  d u m m : c n n i  t I c
h u t a t u n g  s ea s o n .  F t ; e  r n-c a n i n a - c -  f l ow  - i i  c i h i f t l e  i t  I u ; n u - I r ~ [ t i n t  .‘u u l t i  id f cc -
passed down t h e  main  u - I c - c r  t o  meet,  t he  l i e - - c s  of f , ’ ; t u , - r v  r c - ’- - - c - r  c- s  crc
the  E r u f i e l d  R a p i d s  ~ t u d  to I n - i n )  u l P S O b .  t h e  d r e w d w r u C ’ ! u u ’ i f  - h a n n - ’ - L  ‘ - u r ’ - d g —
ing  at t he  f o o t  of I b m -  r c u p i c s  -a p u n i o S u t e  V1 t n r c i s - r  L u u c k ~~ ‘u - i c - c .

~
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The lock w ou l d  ho un - u e~~ct t e d  cI u r n r . ~’ h a v 1 u u - ~ } n ur s , fu r n a s h i n c  aa s  —

sage at the r a t e  of _ a  to t O b a t s  t o u r  h- -c u r . T u r -  s i c e  ru ni d o - n c - r u  c f  t h e
proposed new lock is ba ’ed  an t h e  n -n -cd to m~~e .  tb .. -‘~ - ecl-- ct . u n ; u : n c  de-
max i d  f o r  boat p a s sag e .

B e r t h i ng  faci1 t~~ — - c-c u r-I be a - r r , - :u h - -~~ , as  ‘ ~ t - n i  cmc~ 2 . 3 — c - c - r e
s lack wa te r  a rea  f o r r m : e d  a c t ’~’ ~-~~n t h e  n a t o I dam and t h e  i-

~-~ - g a t i or  k ,
f o r  u se  by boats w a i t i m n ~ fc r  t o an n a t L i i i ’  n u c - I n  th e  l o c k  a n d  1;::- u s e  E V  t i e
boat ing public to g a . u -  a c c e s s  to  r - r u u t - -uu e ci o n s h o r e  r e~~t n a c  t u c - s  n - - n c r
the lock. T h ese  boater  acc- - -  ~~ u n a t  n o r - s —-co-o ld : n - c - t u n e  ~ n - u - f o r t  e r o t i c - c ,
potable water , i nr e p l a c e s , pic n i c  t a b l e s , a f l o a t  ‘ .u n n L -~~- 0 : - u n  nc - u-mm- -cant
equipment fo r  sewage t h s p  ~sai n t - c- -n u - n e  boa t s .  fnt~~~~-t r - .l r - l~~’n t i r u -~ s wou ld
be made to e s t ab l : s i ;  a s c e n i c  c u n u n u  s } num-n n -d pa rk  ar e a .

In o r d e r  t i-u a s s u r e  0 0 u : n-a c depth v-cu n u n ,  t h e  c a r n a l  f a r  h- cu t t ’u c -
n eeds , the exist ing t -ov-’path i c c - u n  lii be r a t  sed c - n u c  t h e  - n a mn a - a e n u e d
a c r o s s  Stony B r o o k  u. :- u l d  he r.a n d i ~ n mi . T h e  u-c- -’- n u n  be r a n — c d  ab o u t
~ a -  f e et , fo r  a cCstar,ce -~~~~ ~~. 3 mx es c7c tt r e :t n - - f r  _ n n  t r t c- c a n a l  chin:,
o rde r  to provide s u f f i c i e n t  e - n ~b a n - h i n e u -  mu c-I ~~~ (c r ’e b - o a r - n u I t c ,  c c - a - t o n i ;  t r -
canal water  at m axnm um  a l l ow a b l e  w - i t . - - r c - - c c - i S. F h -  - n t .  ‘ I  w o u c - i d  a-
opera ted  d u r i n g  t h e  b -a it a ug seas~ un u f o r  a l l  ~in n w s  u p  to  t b -  f r c - s h u - t  I c - c - e l
of 40 , 000 x i s .  At t h u s  max imum w a t e r  h e - -h i , e l i - - i t .  - -

~ ‘~2. 3 u-ri . s . . ,
the proposed  f lood gate at the  head of th e  cana l v- u u ld  he c -~~ed - :nt l l  r i - - c r
f l o w s  ~~~b~~id~~u l to a safe  f~cv- f o r  r e c r e a t c - u n t l  r a c - - g i t ; -  nu ru n  t he  r i c e r .
H i s to r i c a l  re-c u- : Is 0_f f lovi s at T } ; o n n c p s u r u -u- ;l le I l i g e  t rnii i ,  - - n . t i c - t  - - v - s
exceed ing  t b , s  n i c i 2 r . n t a c t P c c - u i ]  be ey n ’n c t e o  d c - -  ru g  t_ c - - u~ - _ cu t : :  c~ s- aa son  at

a f r e q u e n c y  of a h - u t  once inn f u x t e e r :  n u c c r s .

The p r _ - p u n s  ed  6 0 — f - : t coa r a m - l  a. icu ttn w~~u - nu, t~ e c-ru n a l  iv n - a I d  be a c -  —

quate ~- a x  t- v n u— wav boat p a s s a ce , as h i t - r e  u . c -u - n t c- be ~: ;i e  a - . n - u a n~ 
- c a r —

ren t  :n the cana l  c a g e r  o p e r a t i c - n c  :o r id i tt i ,n s .  A bo at  sp e e d  l i m i t  -: s t — u
mi es per h o u r  w o u l d  be e s t a b l u  s t - n ed  u- t h e  c -n i ; - i u  - t m -  i — — c u n i  n u t -

len - u t - i t  the wake  u rc o :  p a s t n n c g - a s  n m u : ~~ n u -n c -  ~c~~ ; u  - a v e m c t - n n n n n n g of t ’  -u
banks.  Th is  speed r e s t r i - _ t .  on .s th e  5 0 0 C ~s t t a t  c - c a - nm  rn h u n  t - s t  n i~ s h e d
for  n a r r o w  c h a nc i e  i s  it r n a r i n x s  i n c h  s n-n c I I  ba s ins an - t ’ :c- r r - ’ - -i u - b y 5oat tng
a r e a s .

At Enlield Dan . the  e n n i s t i r u g ~ t h i l u~W t c u cl - . at  tb”  c - j t -  ~r t  t t c-~ - e n - c t

would  be r e m o v e d , led g~ ex ca v a t ~ a n t  cv nnc u a ue ± c C - u  u ] l  i s n e d  pr dc’
adequate  c h a n n e x  d-_ p t h , and a clt , - i f u Icn ~~lr -a: ou t e r  ~ r i t . - a - u n - h  h un-  nn ~~t - t l ,  c - n t

to se rve  ,~s a f loor!  c n - r t r c , i  g a t u -  ~-c- u e : - n u c ’ c m  die (nba r Ly’- r ’n - :Ped  4 i , cu l;O

c. f . s. U n d e r -  r ,c -  r n - o i l  co r i d i t ir u , ,  u r n  t-; c t oe  b - a u n - c -  s e a sc r -n  u -c--- f i o o d g c m t - ’
m m i i  v e h i c l e  ac c c - s  b r i d -on  - ‘ -  I r c n u u- - ; u j u  - t u n i  r - I i u i  : 0 0  - c c - c  i t

t ion  channel .15 fe et  t c t d ~ t r r - - - u u g h t h e  s t r u c t u r e .  }- ‘n- - 11 r i : - , c -q u - - — - t r t a a
a r - i  b i c y c le  a c c n s r -  to  t i - c  t n u v ,~~c c t l n  c, o u h c t be ca r - - ~‘ u & n u e ’ u  b’.- ‘~~~~~u - u ~ : t r t tbr ic:c - -
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ove r  the f loo d  c o n t r o l  s t r u c t u r e  h a v i ng  a mn r u r ou m  ‘- - e r t :  c ccl clearan ce c-i I ~~~. 5
fee t .  A c c e s s  to the  towpath at the  lower end of t he  c a n a l  fo r  p r o j e c t  main-
tenance v e h i c l e s  would be provided along the  top  of the  cana l dau ,  c onnect-
ing with a p e r m a n e n t  access  road leading to Main St ree t  in W in d s o r  i~~~h i s,
Public v e h i c u l a r  ac c e s s  (autos , m o t o r cy c l e s  and mc-t or  b i k e s )  to  tic-- t -n - w -
path would be prohib i ted  because  of the  n a r r o w  top w i dth  of t i c  1 u u u c p u ~ tL
and the need for a clear navigation opening at t i n e  f i e n d  c : o i n t r n  - l  gate or Uu.c
need for several brid ge operators. In addition, it is unlikely that the
State of Connec t i cu t  would approve  a r a i l r oad  grade  c r o s s in g  fo r  p - c i i i c
vehicular use of the proposed access road acros s the railroa d and pro-
posed cana l  dam at Windsor  Locks,  It is cons ide red  tha t  pub l i c  v e h i c u l a r
act ivi ty  on the  towpath would be i ncompa t ib l e  w 1th the  g e n ei - s l  r e c o mr n e n—
datior -i s of the  B u r e a u  of Outdoor R e c r e a t i on  in its Na t iona l  R e c r e a t i o n  Area
Stud y that  a r e c r e a t i o n  and conse rvat ion  park  be e st a b l i s l i e - u at  Eof i e ld
Rap ids and the  W i n d s o r  Locks Canal ( R e f e r e n c e  Append ix  H) .

At  the new Thorripsonville brid ge which  c r o s s e s  the  r i c e r  ab o u t
400 feet upstream from Enfield Darn, saf ety nets  would he d [a c ed b e t w ee n
the br id ge p ie r s  and a f loa t ing  boom would  be a nc h o r e d  i n ,  t h e  r i - -e r  be—
tween the brid ge and the en t r ance  to the canal to p r e v e n t  b oa t s  f r o m  be ing
swept over the dam in the  event headway speed w e re  lost  w h i l e  n a c ’i c at i r i g
this stretch of the river. Some ledge removal would be r e q u i r e d  to pro-
vide a channel  6 f e e t  deep and 1 , 100 feet long between the  ca nal a nd the
bridge. Additional channel dred ging would be required u. v- i t h i n  t in e E n f i e l d
Dam pool , all within  the  2 -mi l e  long M a s s a c h u s e t t s  r each  i mme d i a t e l y
upstream from the Connecticut line . Although the existing shoa l areas
wi th in  the pool a rea  have been qui te  stable fo r  m a ny  decades , a c h a n n e l
a lignment  would be delineated to provide  for  a channel  e f ee t  deep  and 100
feet  wide in the  event that  f u t u r e  main tenance  d red g ir u ~ i s  r ec~cu red .  Al-
though a 6- foot  depth is g e n e r a l ly avai lable  over w i d t h s  end 300 t - u  80c) f ee t
with in  the pool , del ineat ion of a spec i f i c  c h a n n e l  ali gnmen t  ‘,i c -u l d  s e r v e
as a guideline to the  U. S. Coas t  Guard for the placem ien i t c-f m c i ’  u~~ a t io n
buoys and also as a gu ide l ine  to m u n i c i p a l i t i e s  and u.i t~~l x t v  c o mp a n ie s  i i i
placement of f u t u r e  un d e r w a t e r  u t i l i ty  l ines .

12 , Estimates of Benefits

R e c r e a t i o n a l  boat ing a c t i v i t y  be tween  H a r t f o r d  a n d  F l o l y r - l u c- l s
dec reased f r o m  pre-Worid War LI levels , rather than iii - . reas ed n ’ s  1ia~
been the national patte rn , beca use of c o n t i n u i ng  n i c -  n L - , t  I - n u  d i f f i  c u n i t u  es an d
r i v e r  po l lu t ion .  The  principa l n a v ig a t i o n  p r u b lern s have b e e n  lu n d -u sb  u o I S

between H a r t f o r d  and the  W i n d s o r  Locks Cana l , i n a d e c i c m n c t u - o- p U u ’~ i t
entrances to the c-anal, and v e r y  low river flows during summer w e e k e n d s
and dur ing intermittent periods on weekdays . T h e  l a t t e r  c o n d u t u  - : n  r , - s u i l t s
f r o m  e x i s t i n g  m e t hod s  u u f  i mp o u n d i n g  r u - e r  f l o w s  b e h i m i -  a ~c s t  t - -  u t c i cia - i s
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f-cr peaking power purposes . A !t i - c - gt i  r u t - c - i- p u - ~~h u : t c o r i  nau i : , a de-
t e r r e n t  to h o a t u u t g  gr o w th , t h a  c x n s t n m u ~ c o e i s . r a c t u u n ;  p r -a  r . n l i s  f o r
municipal at i c i  n n d u s t r i ,t se-~v~~ge t r e a t m e n t  f a c u i i t i o  -u are u - u < : u c c u - c ’ d  to
be oper at c n - n n ~i l prior to corn p !c t n - I n of u - l i ’ -  p c - e p u i s e d  u . — a t e - r v  d y  i r n p r o \ - e —
ment s  -

The  c-u.: h s t : m  t - - .~ b e n e f i t s  n i t  woo ~d L - r e -n t  L t-d f r o m  te ic p r o p  -~~ i e
wat e rw a ’-  n m p r  c - u . t- n n u e i i t 5  a- h i n t  - c c  a r i n c  e s s u . t i a l lv  to ex:~~n u n g a n d  p i - -:- —

spective r c ’ c r e e t t n a I~a boats , u t h u u u  gh sorn~ n c- f n t s  cu mu - ‘x nectc-u: t ’  aj  —

crue tc  other 1, u r n - n c - i s , su ch  d i i  cia:-e; rmxc ’n- cial f l aV c - a- a t i o l -  - en h a nn  e r u t e c t
of t u s h e~r n e s  and oti cI c - : c ha c n- u . n e u n - r I t .  h o  c V e c u n e n - ~~s i t  L~~t u e i d  u i j u d s
f o r  commer  c~ a l r . a v i g o t n  on n u n y d  u - n - e l - a t t i c  ~d c - d~ c - u - ~ eine  ~~ Cr -n a r e  w a x  —

ranted far  F u e d e r a c  d l i : ’. u lu ip r i  n - n u n  n u t  this t in- c t -  R e c rc aL u  n . . ! u — ni l u ni g
b o n e l  ~t s  i i - - Cn fl c- -~- - - r e d  50 p e rc - ’u n t  e , - t u - n - r a l  d t r n n .  50 mac r e c u r  - - c - a u  ci  s cop e .
T h e  f i r s t  cos t s  of a on s t ’u c t i o n  of F e d c - u -u l  - - u i r r r vioi’y pr o j e c t s  - d i r e
p o r t u o r u n - u - l  arn :.n l g  l u n t e r e c t s  :0 p r u n 1 ) n - r t u o u u  to ( L e  .~er ~e r a l  am - n d local  n e c - c —
f i ts  r e c eu v e d .  As 50 p e r c r r t  c-I t i n t- b c - ’i e Lt s  a c c n r -  i n u .~ n c r  r ccr ~ o t c- -

! a u -tL u rug i m p r o ’ : er n n eu ~t s a r e  c o n s i d e r e d  to be loca Lcc ’~~e~ i t S , lou na i i i :  —
t e r e s t s  w ou l d  oe r cH u i re u  t u  p-c u- t n  - u p a t r  :u -dun - n e --bc- u t u u e  s t  i n s t  c 1  c-  n —

.- t r u c t : r n g  the g e n e r a l  u . u . a t e r w o \ - r u a u j ) r e - - e m n ; u : x n C s .  V c a t e u -  -y  run n e - t u n a - o n ce

c - s t s  would be Ic— or r m u -  b un  t i u c - ih indera l  gui e r n a r r t t - n u t  -

Ben c - - t n t  S f o r  r e - u  r c a t i u u n n a l  boats  a r e  e v a lu a t e ! as t h e  oi-t n r c u u a l

~- e t u r  ri m a t  bn ;a a ‘-rs would t r n u e~ y, c-h u1~ i n .  p r a - r e n - e c u . u r iu b- nuriaci c-, if
t h c r I c - w o r e - n  cm fec - — h u e n i t s u u .  The  ne t  b u - n e f l t  r e - f l r - - t ~ th e  dii —
f e r a t ce b et - -t e e n  the r e t u r n  ( h a  c u c u i m! be c - t : c  u p u e d  ln tsc-ch unu 1 n~-r 

mu- s r : n t ~~ d u sc- of t a - c  c er w a v  a r u .~ r ‘to : t n c - t  cool ! t u C  o ; i t~ c lu ) c i t ed .- a sed
on -n - c -u - eas e d  u s e  .~~t c- r -~-c i t e r ’-un n c v i mp r ov e m- n--nt .  Evci i  n a t d nun i w e r e  ‘n ia de
un u f t u e  Ic u -c u a e f i t s  x o -n - c ted  t -  be r e a l i z e d  by t h e  e x i st r u g  f i e i - :t after tin e p u - a —

posed ico n r - a v e r n e m n t , as cc-eli a s  t h o s e  a ct  r i i u d ~~ to t b - n  a n - a c - p u n t :  - -: f l e e t
refi -ct urcn ~ both t t t e  n or r c i a l  er wt in  t h a t  Cu uu i n d he c- n-.pcn- -a.-- ( - - c u t n c i i t  t a -c -
e r u p r c c v c I T l e m n t  and the  u c c e l e r a t e d  ~ ro~u t h  t ha t  c o m m  cu b~- c - n - p c - .  ‘ - d i  a f tu . - x- urn
pt - u - . c a - i c - n i t .

T h e  eu ~n u t t c r c  n l ’cou’t c u r us i s t s  of a u o - n  n - c -m o t e l ’, elO C r d - c r -  n i t -  u l uI n 1
~od t 5 .

A l , u i t  ~ fl a n , t c -  c - c -  !a~ - r d t u e rl u :  l a u n c h e d  a.- n t t n - :  C u : -  - - , n u t i e r S  a n d

a b c n n u  150 u ) ) t t a  ir e  l a u u r t u n c n ’ d  o:~ la c . r - c i i r d  w i t c u n ;  ~ t a s a - e c c : i n - - - t u . c- i t :  t e n - s .
A u 0 u t t -

~~, SOt ) c m a l l  i~- t c i t - r O u t t S  i r e  u u u n r c u } e (  --‘ n t t a u c  C- n i n a  t n c u n t  ‘-‘c i t e r n

prtr -ici ;)ariy d n i r e n u 1 ’  t h e  lt g I c  r i v e r : h - .- -u. p e r i o d  ± , n  l~da~ a c d  J n t - m u thc-
h i t -  A mu - r : c u i n st ;i c n  r u i c - k u . -s t s  u p s t r e a m  a-’ u . t x-

~ u t i -  n n . b n t s e a  a m .
b U - - c l av  s L~0 c - Of l , ~ti i S  r i - t a r e - - - - t s  t h c -  ‘-u  den t  Of ~I O  l u g .  y u c i .r t h ed

~, or a u u n u x t  ~ 0 p c - r c e n - t  c-i t h u  e x m s i n m u t ’  - c r n : e u . t i a e u t  t I e - u .
t ) u n u - t n t i  t a -u t h e  n - x - - t i i g (I  u j ~~a - c -~~~~ t f l e n t  ~c h id  d u i ; n u t t i u t l u  ~~ flOt )  ~ c-~ 1~1~~n C v
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1- l o c i r l u n  75 t a r -  c - n e t  if t h u n  e - c - s tn r i g  N1as s~~c h use t ts e c c - t  c o n s i s t s
of b e r t i  eu - i  - - - t s , c u r  c- n t  1 10  b~~at ~~. Most - -1 the  cab in  c r u i s e r s  move
( t - - ’ c nm ~~t r u . - c j r - n  t u  t l : u  C o m ~n e u t t i i t  H c - - e r  e st u a r  during  the  h m g h r i v e r  f low

n r t  m y  a r e ’: J u n e , f u r  t h e  m i - s t  of t h e  b oa t ing  season , and then
r c - u - :x ’~n u , p c - t  r c -~~n i  a f t e r  f a l l  ra u n s  I - ac- c- augmented the river flow s in Octo—

a’- c i t ed  N - c - - e r c h c - r .  About  6, 000 boats  a r e  l a u n c h e d  annual l y w i t hin  Mae-
s - l u c ia:  s ’-t t . s \‘c~~t ’ - r s , r . - p r e s e r t l n g  the  e q u i v a l e n t  of about  40 loca l l y a er t h e d
b o a ts . FL~t t r n a t ’ - c I  b e n e t u t s -  to t h e  ex I s t i n g  M a ssa c h u s e t t s  f l ee t  would amount
tc ~ 14 , 300 a n i : u u a . i l l y.

W i t h o u t  t h i -  p r o a c - s e d  w a t e r w a y  c -n p r o v er n e n t s , It i s  expec ted  that
a n n u l  500 hcj at s  w o u l d  be added  to the  C o n n e c t i c u t  f l e e t  and about  550
boats v. ould be added in, the Masua.achusetts fleet. Most of t h i s  g rowth
a t h i n  M a s s d c h - i s e t t s  ,c c-e t e r s  w o u l d  l ike l y o c c u r  n e ar  e x i s t i ng  f a c i l i t i e s
at A gawa u~i , !,u u i t n ie a u i u -nu - , Sp run g f: eld and Holyoke. Most of the growt h
w i t h i n  ( l u c c r i r : e o t i c u t  w a t e r s  would l ikeic  o c c u r  at H a r t f o r d  and East  Hart-
:-cn r c-l , c t -he re  a d t - b u c d t  e r i v e r  dep th s  a r e  a-. an l a b l e , w - n t h  t t i t c  S u f f i e l d — E n f i e l d
r e a c h  a l a a - u~ t h e  F l n t i e i d  D a r n  pool  a c c o u n t i n g  f o r  mos t  of t h e  r e m a i n i ng
g r o w t h . T he - n e t  annua l b e n e f i t s  r e s u i t :n g  f r o m  t h i s  ~ r un uw t h  would  amount
to ~~~~ bO O I c C  C r ;n t - c t :c u t  v m t e r s  and ~ mn O , 100 f o r  M a s s a c h u s e t t s  w a t e r s .

F a ! l u u a u - o m  cm ,n s t r u c t i o n  of t he  p roposed  i m p r o v e m e n t s, it is a n t i c i—
I t t u t t  o n b - r u e a t l t u a u . e l \ ’  n-, 300 nc - -nc ba- -i t s  would  be added p e r i o d i c a l ly

to t I - n e  e- ~:c - t ng  f l e e t a t  an a c n - e l e r - i t ru n rn ! g r ow t h  r a t e  over a 5 0— y e a r  per iod.
T n i s  p r oj i - a t io n  u s  s e r i o u s that  an o m i t  5, 100 boats  w - :-u ld  he based at m a r i na
or \ - a c h t  -hiub s l i p  r c c i i c t u e s  a r i d  ab u t  ,U , 000 t r a i l e v c -u b - u a t s  wou ld  be
un ion .. tn e d  ci rat -j ail  y f r o m  a i c r  o ectc-O ma c n a - i  mu tn of Sc- pu b l i c , c u i r t r n : e r c n a l  or
p r u u  at e  i e u u . j og  - t r e a s .  ! ia sed cnn a 1 S O — d a y  b a a t n n 1  s eason  (c -  s a n -i c - w ha t
l u ng e r  s e a s - a r t  t a - i  u i - s c o t ) ,  t h e s c -  30 , 000 t r a i l e r e d  b u e ~t c -  would  repre-
sen t  t I - - c - h u t v a l e n t  of 7 0u  ia- u. a l l y  ~c r u - h e d  l ocats .  T h e  e s t u o it e d  m n i c u n i a l
g a i u  t a r  t h e s e  3, 300 m i-a bc-s s , d 1sCOU c~ reci t o p r e s en t  t e a m - t n , cc ould  amount
t i n  ~ 1 , ~ , 9 - [  

- I h i s  ; ‘ r - c j e c t c r - n i  .5 ‘ u~j t c ’ rj a-p in ~_ c c n e 1 e r a t e c ~ -.l t u n u O  e~r u a vth
ti C !- c - m g  th ,u :, O _ ~~~ c - u , .L u t in ~~] C  l i f e  of t he  ot  u . p o r : c- c im p r e c  i - a - n c - r u t  p r e - O n - i c i r  g
tc ~ n d i  a u n i n u a c a l can s u e f  i-- i , ii3 I , 500 1 : 1 , I; tl b c - c i t e  in  C c n r . u a c - -. t C-n t  - -c -~c N - r s
a m i d  $1 , H O , . 00  f u r  ci , l’Ol) arc-a n— in  M n -  s s a c hi s e t t s  v. - o t er -~, w h u c h  d O u r
i i i u u c o O i i t c - C t  to l u r c - ~~crn t o - o r t : n , it n t l d  v uic Id  n e - u -  O u t t d ud : 0 c- f i n - J~~, 50 ( 1 fu r

( - a n m n c t c . uc n t  — c a t e r s  , i - d  ~~a - l u. u , 4 0 )  nan \ n ~~~ c - t u . i ic ~~~~-t h- w; , t mu; .

1) c ’ lnc g t h ~ - m r r i u a i  g t u r - ~ u t  ~~~ l e a 
~c i l i c c , i t O  i ‘ - n a-,. t i _ u t h e

ro n c - a l  o r -  u - h  I t  c - c c  m l ;  c c-  c -X li .. - u t  ‘t  u t  i c -  1 - i -  u t i n -  l a -  - p - u s ’ -c e r r ; --

p r - n d - e m - — r . :  i-t cc a-- r ’- r u i ~ id e , -,~ d t sec~ s-~’d  ,~ p ar  u , - rai~ Y n s  - n -h . r , \ t u u i I u 4

r u t u t annua l u ’ e i - t t t s  o f  i i 7 7 d u . (i cc- i i n d  i - 7 b c u , ~O I) I - c r  t ! u C  ti - b u - i t ~ ‘ - - ‘t  c - n u b
u, - e - ~pe c t c  d t - - l ie c u l t ; .  ( I  d m 1  C u  m a - t - c  t i c  t l i l t  t!~~ c - -’ i i  a - c r ’  ‘ s . c c t e - r s . m e —
sp e c t t - c e l ’ c , ~~O d l d . t u ! u  m - u u i s n r i u r n  ~1 - t j i i -~- - - d  m i n e r  u ’  1 - - .



a u d tt u mu to j u t s  u~~~ut m u  gin - -  n t . ,  t L  .s es~ tn a-;t t c- d t h at  a m i n i m u m  of  45 new
service i . cc i i . t u . ~~ u Cen I d  be - o l o p c - n i  !it t n t —  3 j — m i l t -  H a r t f o r d  to Hol yoke

e a ch , p 1us m u  a n -  c e x p a r u s  n c r  : 1  tin e c - e v e n  e x n s t i n g  se r v ic e  f a c i li t i e s .

E’o l l - ,w .m-u c- f l u- ava l  icn I i  P u-v ul t i e r  - i c - c -  a- p as s  aga -  it  c-rn l~~u t ~~ Is land
Sound u p s t - en t m  t ni l i d  , c ~ e , it  t s  e st :  n e a t - n c r  tha t  abou t  4, 000 t r a n s i e n t
boats cvn .c u d  be ot ’n r a - t ed  to the  i P~ n - t t - - r u i  to H n u ’ v o k e  r each  each boatin g
season.  Ab u o t  3 , 00 0 - u f  t h e s e  ‘ l S l t u c  a o i~ tn l ikel y hi’ by c r u i s e r s  and
i n c u s e b o a t s  b- n c t e d  a l on g  t i n e  i’nn- - ’-’er C ~c mn n t- c t : c e t t  l’. i v e r  be tween  H a r t f o r d
and L a - a g  :~c- .mnd b - r a n d, - -v t c r -u  1:-er  - \ c - s t n n g  n b -ut ot 4, 000 boats u s  expected
t e i r.crease t . .  ala a- t 1 5 , 000 Cc c -t in  d u r u n g  the  ric - :t 50 y e a r s .  The other
1 , 00 0  t r a ns ; - - t i t  b.. i u - —  -v. a -n d  i n k e l v  lit- aased  a i an ~ Long Is lan d Sound or
o t h e r  fc-~r u - - c - c s  a l o ng  u - h p  ‘- a m  t t -  A t i a n t u c  a a - s t .  A s s c - m t : i g  that  about  one—

cf u r I n e  --l . 000 t t — u rns i ~~nt b — u t r  a- - - o l d  m a k e  r u v e r n i g n u- s tops in the
H a r : :n r t i ~~ 1u. iy a t ccc a r e a , t c i t - rt a- ~s u - s e cuLi a m - n a - t n t  t ed- a bou t  L , 000 boat—
do g s  - u t I n e  etc-c -c -d ent c ef  af u u n ct 40 h u c t a jy  b asec :  boats.  It is cons idered
tit a t 70 0 5 1  cent - ci th i s  t r a n si en ’  a c t u v i t y  ct a u i l d  c C e n a - r  b e tween  H a r t f o r d
an n the : c i a i u s a n c - - n ’ , n - a -  d c -  u n - - n . A nu o ~ rcl h c - n e r n t s  f r o m  p r o s p e c t i v e  t rans ien t
b-n- aN are estum : u-n as $13 , ~ O0 n a - u  L - anr n eou i cat waters and $5,700 in Mas—
sach- .s’~:u s vaters.

t i u c- t a -e t a - I i n .  c O t  b e n m u : n u - s  c - n e a r e d  to a c c r u e  to t~ e pm -posed water-
way im p r o \ -~.un er n t c -  a r - -  e at on  e t c - a - i  at tm - I , 50 n , 4 0 - ,

1: . c-’~t u r i ; d i ’o-’s t C~~st c-

O r d u : a r  r out  in t r i c c i s , C C u m I S i S t i : i u a - ; ’ t  i m : c i pa i l y uj f  s - a n d and grave l  wut h
t i n  - ‘  - - i -  ~ m-~ck et s  of no ’ -~ is~~ be a- ‘- r .u,veua - Ir c u e  the r vem- channeis by
a - u s  r a . i i c  dred g :rno, -ta - l i t  d i sp o n a :  :c. ~ .t t t c - r i y . c t u ! c - c~ o- r s b c  i c -  spo i a r e a s .

r :v e r  c h a a - : i e l o n  -- n u j o t  be a-r c -1 c--~~a- t a -:1 cu- f  ‘- f u-c leet a - n I h  s ide s lopes
of v e r t u c n -i I ~ t a o r i a r n t , J , - a-n c l i u c -  t : g  an  : a u c - a ; c ~f 1 f -at  u ev cr d epth
in  - - r o i n c o r v  n a t e ’ -  n u t  - t j d  2 f ee t  j r -  r u c~~.

T e n - pc-: .r v  - - a - a -~i O - s  cc Pd b e p a - i c ed  in ~a-e  ‘- n c - i - i- at the  s i te  of
t : n -  p r o p o s e d  mu cu-’: i~ a- t c - u~ - u n k  ar ,ii a l  1)011. en d s  u u f  u - t i c -  c a n a i  ar e a  p roposed
‘ c -  u m y - n n e , -c c - m ; -’ t in c . - c i r -  r t i  f ~ i u .  c - s t r u - -n t n - - a- of t n u -  c - a n a l  dam ,

I c c - b , j n e d u . c- dr t u d . f : C T n t i O e . ,  u ana- 1 c v n c t c - r , i ’ n ~ a n d  f lood c o n t r o l
~a ’  a- c u - a l i c i a - t o n .  IL a - :  - c - - c r : ,: o r i o n . C c [ i c - i  r ’- ’ i c m - i - r n e r u l s  (as  u s —
u - i ,  u ’ E n -  d b a -  e x i s t a n g  i n - a c - e s )  c-I n c -  a dn c- - - r i o ’s 1 c i t c c d - l u - e l ; ) -  t h e  lcc v .ea-
caa-~c I cv- u I  j  in ’- rc -

_ - ‘ -  ~ 0;  c c pi ci L e m  - ii a- i t e a- u - n i  t I c  r i s e r  c - u  u n r a r e a  new
ut t l -~ t L-c - c ’  t h e  I , - -

~~~ Se n t , u, r i  (c c -  t

I —~:
‘
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~



Pr~~-e s  use-i in  the e-~:ima tes are ina9e d on those prevailing in
t h e  H a r t f o r d  area in June- 1 970, The e st t r i ta ted  f i r s t  cos t  of the
p r o p o s e d  p lan  of i m p r u v e r n i n e n t  i~~ $7 , 234 , u - -o 0 . The a p p o r t i o n m e n t
c i t  f :r st  c n ~~s t t —  f o l l o w s n

Federal

Corns of En~zineer s (0. 50 x $7 , 200 , 000)  $ 3 , 600 , O C I
U . I-b . Coac--: G u a rn t  t A n d s  t m - u N a v c g a t n o n )  1 9 , 000

$ 3 , 619 , 000

— Fedcc  r a l

L o c a l  c a s h  c c n t r i b u t t o r u  (0 .  50 x $7 , 200 , 000)  $ 3 , 600 , 000
Relocation of telerhone cables $1 5 , 000) use 14 , 909
A c q u t s i t : or .  of Enfield Dam and  u n r e r  s e c t i o n s
o f \ ~~in d s o r  Locks  Canal  1

$ 3 , 6 1 5 , 000

Tota l IOro:ect Co-3- $ 7 , 234 , 000

Est- c ra t e -h annual costs for m a ’  n u e r i a r i c e  d red  m n m ~ and  f o r  ope ra t ion
a r t I m a i n u - r-r i ance  of th ’  a - a n a l  s t r u c t u r e s  would be Federal costs borne
b y t h e  C a r p s  of Eng i n e u r s . Th a-- in s t a l l a t i o n  and m a i n t e n a n c e  of navi-
b a t l u r 1  b a -ra ys  tn ::u ld be F e d e r a l  c o s t s  to be h o r m - n e by the  C o a st  G u a r d .

A n n u a l  c o s t s  includ e I n t e r e s t  c-ri t he  to ta l i n v es t m e n t  ( c o s t s  fo r
ca-c a~n u - r u n c  t i c - i a -, en g i n e e m ng and r l e s l n r i , s up e rv i s  b—in and admin s t r a t ior i ,
n - i ’ i m g a t : n n  a i d s , l a r d s  ar- i d r e l o c a t u o n s  and i n t e r e s t  for  o n e - h a l f  a
~-o n s tr u c - u - t c n n  p e r i o d  of two ve~ r s ) ,  a m o r t i z a t i o n  o v e r  a 50 -y e a r  pro-
j f c u -  l i f e , and  e s t i m n a~ ed cos~ s i c r  o p e r a t i o n , m a i n t e n a nc e  a n d
rep lac -rn c cnm - e ’~ n r c - . T o t a l  a n nu a l  cos t s  amount  to $624 , 100 .

A l  t h o c i c - I  r e t e nt c on  of ‘i - c- 1ow~ r 1 - 3 mu - Ic - ce i f  t i - c c ex r  s t : t n çc- W itidsor

~ Canal ~- c c  S inca -n d to h e  i rn  a - r a m - - I ’  c n i l  as O a r l  of t h e  a- r a n u --- s e d  b o a t i n g
p i~~ a-n of in ~~p r - c c. c : n n c - a - t , c - ’ i u c r ~’ s c - l t u c t n ! u I  I i -  n-~ar 1 - - t . u  n - t a m  :h e  b - c e r  t h r e e

t a c k  r u c t - j r c c- W h i l , -  <-~~c i t , -  o f f u - : a l -  lo f l u n t  h ’- l c c c e  t i n - at 0 ’R t c -  acqu i—
c o n  i d  u - h i -  ‘ h r - i ’ - l o -’-- e r  t : , c I - c s - ,~~~~ e - l u ,  c v a a - . j n t c u j  t - - r - c - s t a b l c sh m e r - t
of a S t a t e  h i s t c a- - a l  ! c i K , t ea-i - n - ,  m ost  t i n -  o r r c ’ - n a l  h a r n l i u ’ :i r ,-

h . s  ‘ > c - - n  r~- t i L a r c d , l c - ,—~c l  a - u - t i n — i c -  c - h c - c i - t  - n d ’  ac- m r  I a -  p r e se r v e  the
l c c ) ’  un ct~~on r y ~~u l l n -  i n  v u ~ - ’ ~- . a-f • t - 1 1  h c ’c -  - a - n c - a l  t, - - i f i : m c c l -  a-i f I l i c -  canal
c - r s t i - r-tni  I -n c t b ’  r a n  r - m r - u t v  of -t i a -n i -c r -o c t.~~ .

I - ‘C) 
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B. COMM ERCIA L LAV IGAT 1ON

1 . B r i d ges

m e re ~ re l~~ highwa~ and  r a i l r o a d  b r i d ges c r o s s i n g  the
Conrnec  a - c a - u t  River  between H a r t f o r d  and Holyoke.  Twelve  are
hi~~h-~ a v  br idges and four are railroad brid ges.

‘e j ra1 a~— ° _T r a n sf ex  Fac i l i t i e s.

A b o v e  H ar u o r d  th e r e  a re  armina l or t r a n s f e r  facil i  _ e s .
The 5ccria-~ fnn-l d y a c h t  and  C-cr oe  c lub is located on the west  ba nk
of the  r i c e r  a-n A~~a~ - n i nn , Ther m - a re  two or t h r e e  small  boat  yards
in t h i s  sec t ion  ~~ the  r i v e r  wIn ~ c r c  c-ave s to rage  an d  repair  faci l i t ies .
T i er e  ar e  r ’ -u r r n e r o u s  over land  u -r o c k i n g  conce rns  ope ra t ing  in the
v aL l e y .  Ma ny of t i n c - s e  ha~~e t er rn i ’i a i s  in the  l a rge r  cit i e s  a long
t t n e  r i v e r . I h e r e  is ~i b - i n c h  pi pe l ine  osed for  t r a n s p o r t i n g  gaso-
line , k e r o s en e and li g ht Iue i oil f r o m  P r o v i d e n c e, Rhode  Is ia:nd to
Sp r i r i g f t i - I e u  M t s s a c h u se t t s  ~and  a 1 2— i n c n  line f rom New Hac- t-r - ,
C na -’ it -c t i c - a - - t  t a - n  Sp m n n ~~u - i e  Id .

3. iPx - st ing ~~z t d  Fr o s ’oect nc -t n i  C o m m e r ce .

1u - n e re  is no commerce  r e p o r t e d  on the r i ve r  above H a r t f o r d.
Pe t ro leum p r a c d u i n t s  and coa l a r e  de l ive red  by tank t r u c k  and rail-
road ca r s  f rom o th e r  areas , or by the a f o r e m e n t ion e d  nipe l ines
ia -u rn  P ro- ,-n d e n c €  a m P  New Haven.  It nc -  an t ic ipated tha t  even with
o n ip r u ’~’c-::’ in-n t of the  r i ve r  cha nnel oh -c - n- H a r t for d  the hi ghl y de-
velc:)ed ra i l roa d an u  iai;t b w a v  s y s t t c r n n - -- would con t i n ue  to be used
to c a r r y  t c - e  c o m m o d i t ie s  r e q u i re d  in the  a r ea .  Such additiona l
t r a f f i~ as m i g ht use  t ine r ive r  would r e s u l t  f r o m  an i nc rease  in
tIn’ :o~ trrul i rt-c -ulxemunts of tin ’- tra-butary n r c - a  for  pet ro l eum
p r u e l u r a t s  -‘ a - i .  in could  p r ob a bl y he c a r ri e d  on the r i v e r . The growt h

of p c - t a - u -i  n i n e  c o r n u n i e r c e  c a r r ied  on u - ic c  r ib-er  below H a r t f o r d  is
COn . I i~ te ‘- -- ci to prov i cu l -  r e a s cu e—  i c I c -  c - ;i sj s  f o r  e s t i m at n o g  t u t u r e
c omm erce  i~t t t i e  r ca  n h  -u ho -c- c F I .  c u - i a - j r - I, All  a- if  th e  but  C i r i m i r i c u s

coal n i  r ecn c- i - ’ e ci ia -  i u o rj l i ; e e l  is d - l r v e r m - r t  t o  ci ~, t , : n n — c - i e c t r i e

p - c a - a - e r  p l i n t  by ; - : n i l r - c i d .

Gasol ine , l i - n t n r  u - n e t  c- i l  c i a - P  kerosene arc- the c-h a - f bulk
p r o d u ct s  r c a -  “ n - a - c t  i n c  t I i ~- Sji r n p f l e tai a t - c . \ I c - u t  ~L U p e r c e n t  n - f

I — -



i t o r ~~~~n l :r ~~~~~~t r  \ 1 t s s~~~~~~~e t t  a r  ~ar ~~~~~~ mn
t i n e  t r i n - u t n n  r y  ar e a . f h n -  i v i - r ag e  a m ou n t  ci ~a s o 1in e  c o n s u m e d

c m i  t ’ a - s a r m - c a m - - c i t - c  to i a - c - n t  1 , 150 , 000 tons  per  e ar . It cs —

~a - : i c i~c i t e d  tha t an 1ncrea ~~e i i .  cu r i s u m p t i on i  of 50 p e r c e n t  i n ay  c-c
t \ n ) c - c t e d  i f l  t t c & -  m n c - x t  f ew y e a r s , fo r  a t o t a l  r c r n u i r e m e r c t  of
1 , 700 , 000 t o a - s  p e r  a - e a r .  L i U ct  f u e l  o i l s  and 1- e r o s e ne  c o n su m e d
u -c :- d n r i a c - ~~ n i n i - ~i t in~ ivuu I a - u  b e a r  t e e  m - r a t io  to t h e  to ta l  a m o u n t  used
i n n  a - H e  St c t a - . The  p c cp u i a t i on  of the  t r i 1 u u t o r v  c i r c a  in 19b 5 was  20
pi  r e t - n t  of t h a t  of Inc state . The av erage an - cc - a -m t of oil 0nd kero—

s e - r e  u s ed  -i r a - cc - a l l y  M a s s a cn u s et t s  is 119,  700 , 000 b a r r e l s . On
the basis n i t  t h e  p o p u l n i t i o n , t h i s  a m o un ts to 3 , L45, 000 tons ann ual-

La -  i n ;  t i u c -  Sp r in i ~f~eld a r e a . Due t n -  n a - c r e a s e d  demand  r ” s ult i n g  f r o m
n i n e  n n c a -  r a - - n i s c - u  p o p u l a r c t a -  of na - ic -  a - c  a fuei  f o r  h o u seh o l d  h e a t i n g  and
f r o m i c o n  r ca  se in p i i p n c t a t i O f l , it is a n tu c i pa ted  t h a t  an i n c r e a s e  in
c u n n e a n n a I n - t c c n  a-f 70 pe a - a - e m i t  u -cay On: e x p e c t e d  in  the  c en .u t f ew  y e a r s ,
or a t ot a l  rta~ n u i  r e r i i ent  f o r  li g ht  f u e l  -ai ls  a c i d  k e r o s e n e  of 5 , 550 , 000
t -nens  p e r  y e ar .

Vu  a - b us oil c u n np a c u i c s  op i c -r a t e  bu lk  s t o r ag e  p l an t s  in the
C c - n n c c - c t n c a - t  R i v e r  V a l l e y  of M i s s a c l c ~j s - t t s , t u u a r t i c u l a r i y in the
I-~r , r n : p 1 c e u d  and  C l r e en i u e l d  a r iot s . One of t h e  bulk p lan t s  at  Sp r i n g —
c u - - I d  is  ap p l i e d  b - a- - t h e  6-- i i i C i  p i p e l i u n i - - f r o n- c P r m e v u c i t -  r u e  . This
p u i - a -  h a - c ’ -  c a - s o  s e . i n p l ies  t in t -  company s bulk plants at  Hartford , Connec -
t i c u t  in  I it o r c c - - c t m -r , M i s s a c h r i c - n i  t ts . T h e  t a-c- c - i  l a s t  c e a m e  s i t e s  a r e
c e : i t S i r i t  t i - c m —  t r i o u t a r v  -ar ea  b e t n p  c u n c s - c u e r e d. B c - i c - e d  on t~ne e s t i m a t e d
Lain -  i c i ly  c- f t i e  p ipe l i ne  an d  on t i- cr- a s s uc n~~u - i a i .  t ha t  a - - c e - t h i r d  of t he
t o t  it  q :uc i  n t c t  ‘ of p m - u r o icun c -  p r o d u c t s  n - r i t e  r i ng  t i n t -  I f  n m -  u t  P r o vid e n c e
is a-i c — I c a -  a- ~~ P at  Sp r -u- cl ue  I d - tn ~ t o t a l  crucaur u t  0 u l  s uch  p r o d u c t s  t~n u c s

n a -- a c : u n c e ~ Sp r i n g t c e l d  ‘-i- i a - r i m - f  c u e  a lnu cin u t 103 , 000 t a - a - nc -  cc r n c c u c i l l v .  A b o u t
b / 3  c-f t in  uc q u a n t i t y  is g a s o l a - i c  n a - i t t  u - i c e  ba lance  - n i - n  1u 4  divid ed c i a - —

a -n i~i 1 l a -  h u - ! a - - c - c -  r n  n n ~~~e I  f u e l  -a - u l c -  a - n d  k e r - seae . O n e  1 2 — i n c h  ui i i n - l n n c -
f r o m  r-i c -nc H av e n  s e a - c - e s  i b - ~~ l I i )  c u s t om e r a  at  i l a : t t o r  c - mi n d  I-c a-cia - ic —
1i i n e ~~. C’-~a - - n ,-n r c -  of t oe  h o  , - c - - p o r t  t m  a a - un I t  70 r c c -n t  uf t in
b .  000 , 000 b a n - i - I s  c u t r r n t - d i y  t i - c  l i n e  c i i -  r a - - c L t - e ~ t o  I-~u r r n i ~t n c i d .
T h n -  l ine-  t m - r m i : e - a t t -s  it  L c m n h c w , M~~~~c - u C I i c i c - n - t t~ w h e r e -  a n u  b — i n c h
dc, : r n n e t m - r  l i n e  c c - i n i e m - C t c -  t a - n We~~tn v c r  A i r  F u n u r c i -  I t  ~S c , mi_ -a pp l a - - n n u a --, a - I
fc c-u . 0 t h- a- t h ~t a- f e a -  - c e l p ; -i c n - c -  c~~~r n i c-d ha - t i ~~- p e  - h o  - cmi . t i n e  S p r :n n i-, —
u e - l d  a t - c rc  is -c a - v t  ni i~ t a : i 1  t r u c i ~ n- ~~~t n n . i c  I a - u - n i  t i - i - a - n a - n a b, in
i-l i st  i l - i  r t t  a - c l , C a - - n - cL c ut . hr  L a - l i e  t e r n - n n n a l s  i t  G r ’ - c - n c t n ’ - l d  c a - I

~‘u u : - r a l l y c - u p - 1 c - i ’ c -d L~ u - r ck  L r  u r i c  t ic  \ c - ~: r u  ~- c - t e r  c : ’~~c a- - h i c l u  i i  t u r n
- s  Sn p p 1i ~ - u I  f i o ’ n l i l a- B o s n ia - l i - u F~ iI Ri\ (--r -iP rov r ue ne c ,- i n c - - n .



-—~~~~~ ~~~~~~~~~~~~~~~~~

01 ftc a n i a c n p u c  u - e d  f u ~ t c - r a - -  r m — cc - - : r e n n , c - c c t s  of 7 , ~00 , 000 t u u ~~;S

p ’- r  y ea -  r for  ni e a- r c i c n n i n n n  p r o d u c t s  - t n c c  a : n n o u n t  c a r r i e d  ba - t i n t
P } c - C I e Y i O S  ‘could  r o t a - i a - i n  eincc ~~ i n a -- m - c , n a - a t  i~- ~~m-c 3 , 000 tons  n e r
~

- u a : , and  m e  ni 1: a - u - t he  a n . n c e nt n- nc- a t r u i n k r - d f r o m  }-Ior t ford ,
• - -~ 00 , Ou P  ~~ - nc-  a- a - a - u - c t  be c a r r ie d  b y bar ~i e -  p r o v id e d  s u f t i c . ce n t
s t o r a a - -  is ct - ~ c t i m b l e . A l s o ,  ; c - e — t c a -  LI of t o a -  a n t i c i p a t e d  I n c r i - - e s e
to rn c n - c - t  t h e  r o q u i r i  r n a - r - a - t~ mi of i n c a - r c a - s e P  p u a - u u i i i t i O l i  i r a -  t h e  n o r m - n a - - --

a r m — a c ould be b a r g e d . F l i e c s  i t  is c o n s u c l c - r m - d  t n t  0ni r~c r ~
a- i  L a -~~~c - ”  a -n n r a - P a - e n  I s  in l a - a -  Sp n i n g L i e - l d — )-~u m 1 a - - c ’ i - a r m - c m

~ f ~~~. i 20 , 000 t~~n e  cc l a - i c i a l I v  r n i - ~i i t  r i -u s c - a - a - a l ly an oi- t ce t a - - d  in the
u - a - . t u r e - c - h a - a - I d  th e- a - a - V a - i c i c u i n c : u e - I i - e  dee~a-e n ,. ci.

W e s n n - u - n  ~v I e s e - a - c h u s c t t s  E i a - - c t r ’ -  C a - u n i p a n y  a - i n - n - r a t e s  -i c - t e a -n -
p l a n e t  l o c a t a -  u_i a t  a-\ m_- a - t  S ; c r i a - - u n  - i - i d  c - c - a - c -- i  r r u n  tn ~ t h r e e  u n c t s  t n - t o l l i n g
a - OS - 000 k i L~u c~~c ’ --i c an - I c t t y .  U c e r e  is a l s o  a - -  e l e c t r i c  1- t n t  at
MI . Ta-- rn of 150 , 000 ki1ow~it t  c~ip a ci tv . l a - - t i n  Ut  t u n e -  c - C  p 1-c- a- i ts  a - r e
b ec -n ni coc a-- n - r u - e d  in  u se  c’f oil .  O p e r a t i c - n  - .u f t h e s e  p ta - c i te nc - RI  re  —

c a - i r e  4~3 , ( 1 b 0 t a - -n ~ c-e of  r e - 5 c c c ~u .~ l t a - n -I oil a - c r  u - I - d r .  D c i -  t o  t h e
i c r . x i n n c a - n n v of t u n a -  r . e u a - 5  t u e  t a - c c -  r c a - e r  ~a-cc tn t- p o s S i c - i e~c - t y  a- f f n i - - c r a  a-in -

c c _ i t t - n t r c m u s n e n c r t  i t l u a - n  rn  t a - s . i t  is c o n s e d e r u d  t h a - t  t i n - - rn -q - ci r ena -ents

at  t h e s e  p l an t s  c -h  c l J n i  ba- I n c a - L e a - i- ci in th 1n- r u . c u u i a - - n n c e r - t . c -  Ot t I n t  a -r c a .
C u i a - a - p n i : e a -  c t t i c n u a ! s  a- a-c e r , - c e r d iv  c - c i t e d  t i n~ i t  t i n t - v  a-c-~u n u  no ~ a-n c I n t i o n a l
: u n t t y . t  u rn t h e  r e a r

4 . C - c a - S i u - r .  B la n  u i l n n n n a - r u , c a -_ n c e n r n t .  C u c n c ~~ n ei m n : - u t n u n a -  ma - a s a - i a - a - -n

ta - c d r ea - p c n e a -  a c O n n e c t  in t in- - C e u :n c e ectica - t . Ri  c r  l~~O~~ l i t  a - t - c - d  t u

W u - a - u s a - m u  B - u  — s  a -e - : i e r a l l v  100 1cr t wa - a - c - -  and  I i f e t - t  d i e -p  I n c r e a s e d
to 13  f m e- t cc - a- - n c  in a - P a - i. a r e a s  it  a a - i -  --r ~ t - a - e  c o r r n - n u-p o r c a - i i n i n  to  1 . 0

f~~~t - i t  B u a - c t  - - a - P . m a -  r a - l e r  t o  - - i v i i L t t C  t t a - r c : e i p ic t h e  B n u t i ’ a - f~~ R a -p ids it
inc n i t -  - e a - s u a - r v  t o  c c c r a - c e t r u c t  a- c a-a--, - f - ca - a -  n~~t r e am  of t i - c -  a - i m Ps  o p —

~~~ - - d s m - r  a- ia-a-c _i c~- u t n n  a c r e s t  a-- I e v a t l m u n  - u  t a - c  ~p i h i c v a - y  a-a-~ i i O I  t a - u

t - -  c r e s t  a- ‘ n e c  , I ~: 1_ i t  a - n a -  nt. ’r i  1 L i e u -  L i c e  r a - p ids a t  L n i f l t e l e t . I n e t -  darn

- o - 1d c r - c c e ~~n-- u t  ti -~t e nd n ’ a -  nun s c t - n u r r  a bout 20 m d c -  tu  H u l v o k t c .
a-~a-h1n m n - n a I e f r - - c - a - :n a - Z  a-u - a - l i c k  m a - c- r u n n c i j na- cl ir . n i n e  r i - c i  at t n - c  t i ppe r  p o r —

t i n u n  of r i - n a- - p m n u 1  a- o n c t a - _ n  h i _ f u c i u t  d e e p  c c m n e ~ c - u 100 et m a - i d c -  - i t

s n n n a - r n e - r  i-a - c-- t t -  r s t i a - ’ - c - . I- or  p - c- n ic e  t i r a - u . a - } e  t i n ’  a - - i r c  i t  a-could be
n i t a- a - s -c ‘ - -  to  a - c e - c - t n - c a - c l  a la - ic -  ~n - -1 a - u i t t u i i , - t c t  d n m n i e n n s i a - : n n s  t c  a c c o n m m n - - I~u t a - -

t a - a - a -  t n c -~ ut .  C o n a - c - : S t n - -: a - n -. e,~~000 t o n i  - - u p e - . a - t i  c - c r c - - c -  a - c n n _i

j u n  t a - i c - t n e m m ’ m m t  c - I a - a - P  i r a - r i  u u t a - n c  i a - t a - . I t c a -  c u - c c - i  a-f t I n  i :a ’n  c c - r s n u i e n ’ - d
- ‘ - a - i a  a - a - n c - c a - n  ~nj a - - h - -c m u - j o n  3 uni . a- 4 t ‘ - a - f l  Sea I c - a - u - i  t w o  r e - n  s - a- S .

—



On ’-  n - i  -~~~u t i , -a-e r e s t - r t t -d  b y F e d e r a l  a- a -n d a - t o t ’- - f i sn e r t :  b o l -~-’ e c u t c -  -

w a - s  a- ari a- h n ,_ e r  nj a - r nc  n i t  E~~f i c ~ld w o u l d  C i t _ i c - C  se - r e -re  I n S c -  u - - c

a-ce s m d  t n n s h e r y .  A l s o , 1 a - - S  t . . c o i g ! t t h a t  L u r o v l s c a - r e  a - u t  a-a- h ig h e r
- cia - u a - n t t  L P u n t n e l d  Ra a- i ks  ‘a - a - a la -I r e q n n i r e  ex t e e s~ ve m o u t i l I c a t n o r a -  o~
u - h e  r i - c -corn r n n e n d e d  rec  a - ”  e ti or i a a-- t ; i i Z a - t i o n  p la rn a -u I i m p  r c~a-- ’e m e r c t .
c - ca -  r ! a - e t  s i - a n h n i c a - t r e t  lo s s  a - n  boata-n g i i e r a - n - f~ts a-la d not 0 c c - c r . F ina l l y ,
i t  w ou l d  i n i m i n d u t i -  n a - i c i c l e  a - u t  t i e  c - a - r c a -  r e c o m r n e n e c_ i c ’d i n-. t h e  N a - u - u _ i n c a - i
Rt e a- r c a - e t a - e r i c A r e a  Plan i a - e r  p r e s e r a - e i t l n - n  of t a - c  V ia -ci a- or Locks Canal
a n d  u - \ l~~n~~t S  I s l a n d .

-r a- S a - a - i n n  .a- e i u .  Id p i n - v a - c i a-- t h e  u l t e n t n c s  r e c ~a - ir e d  to n n c a-n g a -t a - -
p e t r u c n l e a - a - - c  b a a - a - a - -s a - p - i a - u - r e - n a - a -  ta - c  t i -~e Sp n i n a - g l i m e l d - H o l yoke  a -r c a .
Barpee s l~ u r g e r  t h a n  3 , 000 u - O r .  capun c-  n t ,- a r c  m o r e  c a - c  n a - c Y n i c a l  to
u u p t : r e c t u  b a-ct u - h ’  a - u d n - d  P e a - t a - i  r i - a - a - i r a - n a - to o r e t - n i c c a -  a c - c i a - f a u n n e : n t  c h a nn e l
c-i d a d - J o - i  c a - a - c i a - c  n r i o d i f i c a a - a -u n -s w o u l d  p r e c l u d e  t h e i r  u s e . J l~e upper

l i m i t  of r i v a - - r s t a g e s  fo r  a- a-bc n a - v i a - a - n  u - 10 n a -  is u s - t m - m i m e - a -  b y a u - l o w  c~if

nS a-- . ~00 c u b i c  f m - c -- n  pe r  c- e u orn d u l t  Ha nO- I m u r d . T h i s  a - c p a  - - s e r t ~ a r i c e r
n c r a - e f a - i m - -  t m - a - - e l  u_ i f 4 3 5  f t - c t  c r  4• 5 b - n - t  a -h o v e  u - n i t -  sp a h lw c - t y c r - - s t  u p —
st ia - - ca-r e of t i n e -  dana - c . On a - d c -  b a s i s  8 t r n d g e s  would h a v c -  to be nna -d i -
t n e - d to  - - t - t _ i i r i  ca- a - n i - a - a - u n i t e  v e r t i c a l  a- i c - _ i m a x u c e s .  1h’c r e  -a-re 13 s e i_ ir f l d r i n e
c s b i - - s  a- r e d  ~-ip e l 1 n cs  a - n-a- r ’y i n ~~ c iep h -n ur ee  an d  gas a c r o s s  the  r u - v e r  in
t h e  r u - c a - t a -  a - e ta - c a - a - -mn En fie~ ca- a n n - i  .iI a- _ -1~~ 

ri t a - n- - a - - n c i c h  w o u l d  h a v e  t a -  be a- a - - —
i a- c a t - -a- . ~a- a-i r ccv c eia-c a I Z — t o _ i t  ci c-ep m. n e r c i r e a -r - r c i a l  n c - c - t r a - g a t a  or1 c i n a n r u e l .
In -u a d d n t i u n  t o  t i c ’-  u t i l i t a -  c r o s s  c a - a - s  - c a - r u n - r u e _ is sewe r o u t f ai l s  e x t e n d
i t -  - the n l u .e r  f r o n r i  t i n t ’  na - n a - i-e s a n d  t a - - r c a - i  ca - a u - - - ir• depth s c-I a - r c a  t a -  r ti cin

10 j e t  -i t n e t - i n  l u —v w a t e r . It is I j c c i jma - a - i- d t a - c i t  t i e e s a - -  O L i t l c a - a - I S  a-a- n a -R d
n u t  i d a - - n f l - r n  v i t a -  t f l a - r  i n n p : u a - i - r c n - - a - t  n _ i - - i a- c o n s m c i t - r m - d . I u - r : n c n a - a - i I

~n I 1 t c c ’s w c - - _ i L - J  i - n i c e  to ha -- n n m a - e , .t r c d c i a - d  by i o n - e l  i a - t n - r n - c - i t s  to p r o - a - i c e

a - t n - i r e - a- ,, and p a - e r s  a - n  a - o r i o n -, lna - c _ i t m  - c i a - S .

t i m e  5 u , a -~a - u  u r n a-i t : c - -  c~c-a- _ u~ co n s t i - e a - a - n t e o c a -  a - a - i n c a - h  b r I l o n i c- , ~~~
c I . ucie -~ t i n e  c o s t  u i p r o -c-- i d i n g  sp o i l  - n m r - 1~ c u r  i s r i - n a i l  a n- m oun t  or
e l r c  P a - i d ri c - i t e r i - l . [b - n  r a - - - n a - , n  a - u ’ i u  r \u ~~a- n a - I  a -v t -  to  l i e  t r c r n S r m  c r t a - - d
I - i  .ui c a - p r o a - — - e c l  u : f s h o r u e n  s i t - - c -  u - c a -  d i sp o s a l . T h e  e s t i m a t e  a l s o  c c i  I u a - a --s

- u - n t - a- n t  n na - c -  n - e - c ~ui r m - d  I _ i  p r u i a - - a - i~.’ for a c o m m - - n a - c a l  n n a v i a - i t l r ,n c l u c n n e c .
I n c  c - S t . r : n a - t e  iS n a - s - e d  on 1 1 7 c r  p r i c e  t - : ’ - i c -  - a - t e a -  iS p r t - n a - n i n a r y
Ia - n a - I , - -

1 — ~~3 

-~~~~ _ _ _ _ _



It t - rn  A m o u n t

G i n  a- n a - n a - e l  d re c i a - a - n c g  ( a n n a - I .  r o c k )  $a -u~~~ , 000 , 000
Dam , - c-’- - e n r  u - y O u r  s t r  m c t e c r c -- 7 , 500 , 000
C a - m i c a - o r  c i  lock t O , 200 , 000
2 f i s n n — -rii ,- s  4 , 000 , 000
T - i n m k  s t - c - na - n c -  a - _ i  1300 , 000 h a - I .  6 , 500 , 000
P i c a - s  1 , 000 , 000
B n i d ~~e a t c r , c  u - i o n - s  5, 000 , 000
R ea l  esta t e- 1 , 000 , 000
M -  - o r a - u n  2 S  u n t  l ock  1 , 000 , 000
U t i la- ~- r n - l o c a t i o n - i  

- 
1 , 000 , 000

a-n b- i - u - _ i $n-~3 , ZOO , 000

C a - n a - t a - i a - u _ i a - c  in - s 18 , 600 , 000
s:na-nk n a - e - - r n n ~ a- & D c - gr 1  4 400 , 000

Scn n - a c - r - ; i s i o n i  ~ ;\ d r n t n i s t r ~c t i c - n u  5 , 000 , 000

1 - t n c l C-~u c i s t r u -  ‘ i n - i n Cos t  $ l Z i , 200 , 000

A i d s  u - c  N a - c - n e - a - t a - a - i n  800 , 000

Ti c - - . 1 P r oj e c t  C o st  $1 ,~2 , 000 , 000

‘a- n i n a - a - n a -  c ha r t ~e c - c  f a -n- t i- ic a- c a - i s m nj e  i a - - a -  ra-a c - i g c -a - t i o n  i m p r o v e m e n t
e n - u - - c  ce  na - c u - a - r u - c o  a-n i u - l i e  b a s i s  of a 5 0 — y e a r  p r o j e c t  l i fe  with an

i n t e n r n - c - t ‘ ~ t m -  o f  4 - 7 / u  a- c rc  ~ia-i~ M a - i . u - m r m m a n c e cost ~ inc lude  the  cos t
‘c - f  n-ri o ir n t a  n a - i r e 6  a- C a -_ i a - n r c  a t  the  I -l foot c i -  p t h  arm -i r e - p . m  ir s  to and
c o S i  ‘a-u - C a - a - e r - a - t i - n a -  u - l a - e n  l uie n k m c c l  - m u - H r a ; i i c a - r r t~~~r u c m n t  wo rks . T r u t a l

- e t a - n : .  t n - i  a n n - a - - c l  c ! ’n t r a -n i -  a m a - e n a -t to ~7 , 350 , 000.

n . I-t c ’ n m - - n n t ~ t a - c  c n n  c u n m a - n r - - r c n a l  :~ca- a-- r a - a t i o n n  c n i p r o a - ’ r e n r  a bovt
H- - a - I t  - n

T ln  -- a- - n t - i c r  a-. ‘ a-_ i ia - e  c- n - _ i t t  ‘ tn d f r a n c e  c i r a - - u l a - c r e a -  t a - ’  Connectic ut Ri - ~~r

~o”  c - c n n ’  j _ i a -  c a - - i a - c -C t ( i ~ . a-a- - a- r i d  r n - c -  it  i r  c - e i a - a -t ’r  I r  c - c ~- a - . _ i r t ~u t c - o a -  c o s ts

a - i n n c - r i _ i r a - n a - c  l n n - , -~ c- - . , _ l .  n - n c - t a - -  u — e r a - c ’  - - h ;  w a l e ’- - - - n- r a - t ’ - s  u - t a - t i .

a- a-s n - c- - P ‘ r , e . s p  - ‘  - I n  a- ‘ c — . t - - ra-n c- . I ‘ - - , t -  - a - - n - n - i t t -, a-a- a- ec u m C  a - c n n -  t O  t i a - t

c-a -I - r ‘ a -  t . ~~i’’ ’ T a - ! S  , ‘ i  ‘ i n - n t  C n m r n c n i l t ’s , c-a- ri d c o n n s l n T i a - - r S

i i  a - in-  a- , l i ’  a- -

I —~~-~
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In c ir c l e  r u - cm d c -va- n i ca - t i c- s c  v in g s  a - u c l a - i a - n i  a - m i g h t  p rop a - -  n y  be
c r u - c n m t e d  tn - u  m n i r p r e e c  a - e r _ i t Ia - c r  c o m a - n e - i - cu - a l  navi ga t ion , c e r t a i n
bu 1~ c o n i r a - e o d i t i - -c - l a - c - -~- t -  a-a -- - n  s a - - l t n m a - t t - c 1  a - a - - h i — I n  a re  a - i n - I r m a -  t r c i ra-~~pOr t a - Ci

i n - t o  u - ba - -  t - - r r i t o r y  b y t r e _ i a - .c- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
or - th e - a - ic - a- c r  a-mv n a - t r j~_~~ C u - n c c ~~~a - r a - 5 O f l S  i-a - a v e  r : u e t - r m  a-na -dc  of the  ~c- m a - - s t - a - a -t
t r _ i n s p o r t c a - t i u n  c o s t s  ( c a - a - -  u - - a -- n f l ’  c - u s  n a - ’~v erna - p l o y e e i )  and  of the - co-,t s

a-a- t c n e e - c- t e d  u - o r  a-a- a - i t - - c -  u - a -  a - u n s i i r a t i c - c -Ii . i r a - a- a- c o n m - c d i u - n t - s a - i r e  a - a - s c - n ine ,
i - t - r c e c - e n : a - - . h a - t n t  fe. t a- c m i i  a - i - cl n - c a - t i .  A d i r e c t  C c - t a - _ i~~~u a - a - c - o n  : u t t a - i e , nc

L a -  e r i c - p a - r u - a - t i c - r n  r u t e c -  I S  la - u c - S i L i l ’ s i n ct  t a - n - cc ,rrin cod rt ri -c - involved

c a - o c - n i a -  I ’ S n  r a - p ’ - d  i r a - u n  u - u - - c - c e n , e  p o i n t s  b y each  t i c - n c - s p a r t a  u - l a - r n

-, v s t ’ - n : .  coni c- a- dc n a - -n i .

F - m r  c u i r i  i r a - u - l y e  ) u r p u ) s a - e s in n  d a - a - t c r n m _ i i r u n g  ~ c-a- v1ngs , it is as-
s n a - -  a-I 1 : - u t  t i  x n s t i n e g  p ip e l i n e s  a - a - n i l  c a - n t l n u a - e  to supp l y g a - c o l a - n e

a - i n t l  1~~ - -~ c u i l a -  to  u - l i e  a r - a - a -  c t  t I u C  pr i e s t- a-n t c - i n - u- . l b c e , s  55 , 000 tons  c-f

a - c  c - a - I c - c - -  c - r n -  ( i n - l i V n - n - m d  tO ~a- p r i n i g f i e 1 d  a - - s t r u u c k  f o r  r e d i s t r i i c - u t a m _ i : .
wi t h i n - c  t i n t -  t r c :~ c- t a - r y  a r - ca- and 2~ ~-~o - 000 tons of f - n m - i  n c - i l  a n ed i - n - r u _ i s a- -i nn c

a r t -  d a - - l i - : u - r - - d  b y t r u c k . .-\t p r e s t - n a - t  a-ne s c - l a - n a - n -  is i , a r a - c e d  f r o m  N e w

Y o r k  a- u 1-hi st  I - l a -  r t f u  na-I end l i n e  a- t r cm i c n rc e- d to S p r i n n a - i n c  Id . It is c o n —
sicia -- r , --d ch a t  a - in i- c - c t  b a rge  s i - c i p a - a - c e r r t e —  to S p r i n a - a - c l c m l c i  va - c - a - a - i d mt - su i t  in

~i c - c i a - - c a - a - s  01 u a - p r o x l r- e e n u u - e i y $1 . dEl p t - r  t u n e . It is c~~a - a -n r _ i r i - d t a - c - a -  -~ a-n-e-

i c - f  of t h e -  a - a - s c - - l i n e  ci m - l i v e r i d t o  Sp r i i c a - u u - i a - n i d  b y t i - c n n  a- a-vou ld b a-a-
c a r — m t - a - i  b~- b - i r a - c ;  t h u s  the annua l .  s a c - I n c a - S  a - v u e n l d  m c - e c ) u n t  to 327 , 500
t o n _ i  x ~ i . 4 a -u / t u n  54 7 5 , 000 . T he : i r-n 1i c ip at t - -~i m a - a - ,  a - e a s e -  in  a - u i S o m m n a - e

c o n s a - c i a - n a - t i a - c e  in the  ar e ’ c f o r  t a - c  n t - x a -  2 ( 1 y e a rs  _iu h a - a - h  a-c ould be t r u c e m a - e d

is ~-x p e - c t c - -d t i n) r ca - m e I n t O O  - 000 t c - n , S  a - i n c  nuc -  il y . As a - cnn - n t n~ t hat  one u - cu l l
ma - f  t his q u a n t a - t v  a-m a - c u d be u e l i - a - e r t c -- d a-c- u _ i a - m a - u  t he  ~a- c n n _ i a - i a - i  s a v in g s  a m o u n t
to 30ti , 000 x 5 L4 5  n- c- 0 . na - it, a- 5 2 72 , 000 .

ia- c_i n a c o mp c i r a - u - n a- c o s t  a- I  S av i n i c-i - u - o r  t r c r s p c u r t i n i a - c c  j u a - n l c - e l  a - c - ncd

k e ru s - n ’ - , - t  a- a- s e c - a - n i -P t i u u t  u _ i e e e  a - c - a - l a -  of t n : - a - r e m c n i c t s  a - - a - a - i a - l u  a-ma-

c- h a - a - a - n - m t  n u - r e c t l y to  S p r i c i u a - e i e - ; c l  by b a r g i - . P - - t n  u-~i s h i c i r n c m - : t e -  a-a- - a - m i t - .1

a m a - m o n t  to I - 47 5 , 000 t o n s  c - n - r e e m - i lv . _ i t  p r t - c - a - - ; a - t  u - l i t - c - ’ -  n c u m - t r o i ’ - e i r c n
p r o - I c e u-a- i r t  - ,a r c ’ m - d  t o  H a r t c m - r ~ i or  N w  i - I a- n r a - - i r a - n  N a - a - c  i on - na -  a - m a - c l
tI i~ e n  t r  c - i c  k n - i  to Sp r in g fr  a - c c  - . Da- - I a - v a -  a- m y  a - u  r a - t-~

- di i- c - c t i a -  t o  ia - c -

~p a - i n a - n u ’ - l d  a - i - c a  w a - u r i c !  r , a - — u lt  I n n  a- s o v n n a - g s  on St . a -P o~- n a- - Tin ’-

a - n a - i n c a - a -I a- a - v a - r i g S  a r e  C a - a - n~ u a - - c  t i e  a - - - I .  T - _i 000 x f l.  a - m i  5~~. 2 1 0 .  n e t Q •
Ia- n- a - - _ i n - r a - a - r - a -~~m -  i i i  i - ’ - I  n - m m n m s c . n m p t n i _ i n n  c m - , ‘ - a -  t i e c -  u - ~ I 10 y - -  i r s  i s  - s pt - c t a - a - I
to i - c - m a -  t i  5 , ~ i1) , a - c a - )  t o n s u i ~ a - I 1 y i a - - I l  i - i  w i le  a - m t - - a - a -  a- a - l a - - h a- - r n - c l

i_ ia- n~~~r a - - . -l h a - - r i - J o n - , -, c a - e u  C i a - e n  s a - v u a-s a-a- a - c i a - I  c - t r n o u e r t t  I - -  I . 1-o - , 000

a- 1 . 50 ma- 0 . Ô 2 t u -a- Si  - 1170 , 01)0.

f - n - i
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U s a - n e a -  u - la - n- sax -ne ba-isa-, a-if r i - - I s a - a - i n c a -  u - h a - u -_ h - a - i t of the  fue l
r t a - a - i  n- - n - a-a-n ts of a - n m -  u - a - c -n-i e l a - - c t r i c  pa -i n a - s  a-. ~uld i_ic f - m r n i s h e d  icy
b a a - g a - c  , i u -  a so c a - r c a - s  - i  $1 . 50 per  t ca - ’a- t h e  -- n-n c-a- a-ted S a - i v i r n g s  a - - c a - c a - i d
c - c - a - ca -c c r n t  to 2 7 2 , 500 t o n s  x ~ 1 . 50 c-c $408 , 750~ T h in s , t U t a l  arn rc u a - m l
s a v a -n g s  e s t n n n — a - t e c r  to a c c r u e  as a r a - - s u i t  of p r o v i d i n g  a 12 - foo t
ca- a - a - c  rue t m _ i  i i e _ i I - ,- o k t -  a m - _ i c i n n t  to  $4 , 435 , 7 5 0 .

6. ° , a - c - t e u i c a - u _ i  a - m c t c a - l u S m u m r e S

B e c a use  -a-i l t i c , -  h e _ i a - h :  r a - c- str n-c- - t -cuna - an_ i u - t i n -  a - r e s t  of a dam at
Ea-2 m a - f i e f d  B a -p i c a - i  -a- t - t m l  a- o lume a-f a -v i m 6 , 000 , 000 cub ic  y a r d s  of
r ca-- k and r c a - c- t n  a-v i a - o l d  - a - c a - a - - c -  t n  c_ ic r c - n n o v e d  to p r o v n u e  a a - c e s s  to
the b a - a - i n c a - n i n a - a - I d  -a-c- u_i t - r f r o nt  f o r  p e t r o leu m  b a rg e s . a-h 3, 000— ton
b a r g e  a - l r a -~c-s 13 u - a - a - c t  of -a - - a - i a - e r  a -d iv  l a u d e d  and a - v o c n l d  be una l_ i ie  to
n u d v l g n i t e  u - l u - -  1 2 — c c - a - u t  c n c a - n n a - n - 1  at  lOW a - v-~~t i - a - . Abou t  o r _ i c — h a l f  of the
load ao u id  a - n i c e  to be r n - n a - n u n - c a d  - it  H a r t f o r d  b e f o r - -  p r o c e e d i ng  up-
s t r c - -cin . Thu  co s t  of a deep- -: channe l  to n - a - c a - a - a - - r i -n a - d a t e  f u l l y
t e a - n m  cl-nd b ar g e ’ s would he too g r e at  t o  w ar r a n t  c o n s i d e r a ti o n .  Bene-
fi t - i  n a - a - a -ly s i s  i n d i c a t e s  t h a t  w~a- t - a- a-- u - r  a-m n _ i s p o r t a - c - t i o r u  ‘v a - a - I d  be a c h e a p e r

~a-a- €- m ta -oci of de l ive r  ba -it na - i ll  ex i s t i ng  ta- - r n - n i n a - - a - I s  a r e  l o c a t e d  well
a c - a - - a - v  l r — nm u - h i -  r i v e r . fi a- e p o s s i b i l i ty  of u s i n g  p i p a- - - i n n n e s  f r o m  the
r i v e r  to the  t e n e n  u r i c - mi s  u _ i t d  c c  r r - ~- u r a - u-c - i l l  of t a - c ’  p e t r a - P  n - a - c a - n  b y barge
a-va- s c u r _ i s i de red  na - i t ac c e s s  t h r o u g h the hi ghly u ndustrialized and
r e s l d t a  - a - t a - c _ i  I a a - a --c a - s u - m m r e a c h  the  e x i c -- t n n - g  t m n r a - n u n m n a - l s  appears rc a - na -note
- -d im e  t - h i g h rea l  e s t a te  c i c q c - m n  a- a - u - n a - n c  c o c - t s . To t u c l— e cu cl a- - cu xa - tage  of
to _ i — r i tes , 1 a - a - - u - r - , l c m u m  and  m c i _ i - c - u - r ica - c o r n p an m i a - a - s  cou ld  e l e c t  to  c o n —
c t r m n n t t e r m n n a - i s  along th a -’ r i v e r  but h e r - - a - g a - i n n  u se  c - c - f ti a- - ex i s t i n g
a-c’O t e r l r o n n t  a - a -  i a - I a - i - a -  L a - c a - c a - i a - a -a - a -n i i t  m ’n a - t e r p r i s e s  a - n d  t ic - - l u r a - e a - n n h l t y
c-f m a i n l i n e  r a i l — - c - P  t a - - - c k s  a - r c - c l m c d e s  the  use of n a - n a - a - c a -  of a-a-c a r ea
a s  ~- r i o t - -~ na- t a - a l  s 1 i -~ fu r  p e t r o i m - c i r  -a- u - a - -  r n a - i n a l s  . T I e m -  n m -  ~u a - r t -  - it is c o n —

- l e c u i c t t a - - it the  p r a - -  ~ - ‘ t e t r n a - - t h o d  of ch i n  — - t r y  nippea r c-a- to b en t h e  n - n a - s t
econom i c a l  n o - an s  fo r  o l c - ’ a i n n i n g  l i - - n i - c u ! e n u r - a -  a-c l - o n - l a - c a - I s  c - i t  t h e  present
t t a - c m u - ’ -
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I I I .  a-Pa- V l a -A T I C N I M a - R O V E M E N  1S A B OV E  HOL~~OKE

A . R E C R E a - \ T Ia- P A I ~~BOAT 1N G

1. t u- - h -  m t .  n - , A r  e-i

The r i v e n  ab c - a - va -’  H o ly - ak e , as s Im ~cwn  L y i - -a - a t - - s  L - l 3  a n d  L- 14 ,

- ‘a- . . a - r a c t e r  a - c  u i  by s ix  n n a j o r  a - u c - a t - r  n - i a - n t i s , sa -x sm a l ler  p o w e r  poois ,

t a - c o l u n g  f a -  _ i n o a - e - , n - p r t - a -n -r  s e a - t ons , t e r m  s h o r t  ! r a a - — f l o ’ a - i n g  r l ’ra - - r

s e c t n o r i s c a - e e l  f - a - c a- s t o r a g e  r e s e r v o i r s  in - c a -h e  h e a dw a t er  are a - i . The
a r c - a  i _ i c - r I m  ~r ca -  - t r i v e r  ab u t - a - -  H e u i y u i k n -  is  p r i n c i p a l l y a~~r i c u i u u r a 1

e x c  ept  f u r  a-i a - c - - s  ted a - i a - n - a s  ta - ear  Har tlane l , V t - a - m o n t  a—c d the h e a d w a t e r s
at  P n t t s h u r g ,  Na - a - a-a- Haa-ra-p ca-a-ire, arid f o r  u r l _ i t r a -  a r e a s  en the  v i c i n i t y
of H - a -y a k ’- , N a - r u - t a - a n n - a -p ta- ru , G r a - - e r i f n a - ’ i d  a n _ i c - i  Morn a-nc -a -ue, M a s s a c h u s e t t s,
and B i c - _ i t t  la - - Cc- m a - a - , l3el iows F a l l s , W i’—i d s o r  an -n d na-ca- l a - e t a - -  R i v e r  l u n c t a - o n ,
Ve ru - la -m a t. Evi :in - nn ce of urban dt :velopna-ent along t h n -  r n v e r  i s  s hown

b y ac_ i  a-l a-, c i a - i a - a l  a - i  n r a - c n n - a - a - - s  o f  v i l l a g e s  l o cat e d  away  f r o m  the n c- n- , by
clams  a - n d  h r i d a -~~-s ac r o s s  t h e  r i v e r , by s e v e r a l  m un n c i p a l  d u m p s
and by o c c - a s l c n c - -~1 r i c lu s t r i a l  a re a s , p r a - n c i~~a l I y p a p e r  m i l l s  l oca t ed
nex t  t a -  la - - - r i v c - r .

2 .  P r i o r  0 - a - a - - a r t s

R c a -u  a -Ps  c i a - c  the  e a r l y d e v e l o p m e n t  of n a v i g a t i o n  (a-n t he  r iv e r ,
as  f a r  u - m p s t r e a m  as  W e l l s  R a - v t  r , Ve rira- int  (R . M. h u - - t e ) , a r a - -  a v a i l a b l e
at  a r c h i v e  c a - o l h e - u  t i a r a - s a t  Y a l e  U n i v e r s i t y ,  D a r t m o u t h  C o l i c - g m -  and
a -nt -  f o u r  b t a - a - a - ’  ( - a t _ i - m a - i s  a t  H a r t f o r d , Bo ston . Co iccord  c-m a -a -I M e m a - a - t p a - l n a - - r ,
in  an ~ r l i I n o m a -  t o - r - m n n i m i a - u p a l  r a - uc- o r d s  -c-i ’ S p r i ng f i e l d  c M a s s a - c h u s e t t s u -,
i - u - e lb a-v s F a a - I s  c-_ i- _ i O r f m a - r c t  IN ca - i. Fl a- n a - o r - c i a - n r a - ’ ) .  The l a t t e r  a r e - a  i R , M-
238)  a - _ i s  u - i - n c -  s i t . -  of t h e  r u n - a -  u - a - n  t - n r~ ~i r d  i u - i c - r i t a - c - i r e  of a sa - a - c - -a - l1 steamboat

by Samue l  a n d  t s r a el M c - r n - y  r u - a -  I 7 -nn Z u n 3 , s t - v e r a l  ‘~- a - - a r s  b e f o r e  u - h e  m o r e

po p U t a r i  a - a - a - i  we r i~ b y R e c h er t  :a-’r c : r r c - a -  in  2-. ~a-i; ‘i c - u n - k  - I c - m m - a l s u r v ey s  n - f
l c m -  r i - c t - I -  c - U - r n -  n-a - - a - a - a -- h i - u - w e e - n- 17  a-Cl ari d l i-4 a- t) by p r u - a - c tr a - a - - l -  p a - -

~~~
a- ni a - a u - a l  s~~s t m r m _ i s  m l  S n _ i r a - a - a -  H o l y  m a l L _ c  IL . Ni . 87)  ar -u a - a -  r s  F a l l s

I t . N: 12 2 ; , ;vt .sc a u h a - s e a - t c  a- n - I  at  Ia- c - I l _i-u s F - i N c a -  I R . M. 2 1 7 ) , \ - r m o n t .
h i  h n s : e _ i r v  a - i t  C - - s t  a - - a n a l  s - , s t ’m r y i s i s - - l i s a -  u s s ’ d n f l  P n m r :  Ii u I  ‘}a - i~

appe r -i o - ~-u . a - n u n -  u , .  A c - m a - a- ’- c ! n x  (a- .

h t a - u - c~ _i t u - a - i~~~c , i n u  - -  s r  v s  ma - c f n o s s i t a - l a -  la- e d e x - -u l a - a - m n _ i~c l r . - s

lb  \~~h ~ , a - u - a - a- I-t .u-i - - r i n - i p s n c  O i v ’ - r s  n r a -  ‘ m - r ~ T m O f l t  m a - - I  a l m c r n g t i n e  a - - a - m n - m r

~~. - - m - r  ~~l t a -  ‘ - c m  ~n i a - m a - k  a - c  i b m  A i r u i n u o r n  a - i u a - — i a - n -  R u -~ - ’ - r  i n  N , - w  a- - i a - i a - i a - s i c - n r c -.

- ‘ S  r u - a - -  r u - , u i  i n  a- I~~2~i - \ : - n m , ~a - l  R e p u i r :  i - f  1 ’  ( a - n i t  - m m l  E n a - m n c  c - r s ~ a-a- -e r ’



made fo r  thm - - p u r p o - a -m - of l i n k i n g  the C o n n e c t i c ut  R i v e r  w it h  Lakes
Champ la in  ar ,d M o r n a - o a- i r a - -c r n a g a - g  to t he  w e s t w a r d  an -I  th e  M er r i m a c k ,
P e rn i r ge w as se t  an n e Ar  Ir o s r -o g g in  R i v e r - F to the eastward . A pre-
ilrr i in a rv State r ep o r t , pub l i shed  in 1 ma- as M a s s a c h use t t s  House
Docun - a- ’ra - t N u m b e r  344 , was u - _ i a - i d e  of the main - i  c - i t t— rn b et w e e n  Holyoke
and the New H a mp sh i r e -V a -c- r n_ i on -n t l ine . N o  navigation improvements
r e s u l t e d  f r o m  e m t h m —  a- of a-a- a - - s e  r e p o r t s .  A l l  of the  r e r i v a t e  canal
sys tems  we r e  aLi ra- -ioned for  navi g a t i o n  by 18b4 , with onl y a few
remnants  of the can -a -al  w o r k s  he- ng v i s i b l e  today .

3 . E c a - s t i r m va- Fa o m l L t u e a - ;

W i t h  the ex cep tion  of c-a- ; e a -  p r i v a t e  docks  a long n a t u r a l  pools
in the f r e e - f l o w i n g  r eaches  u p s t r e a m  f rom Hol yoke , a l l  of the e x i s t i n g
f a ca - l i t i e s  are located a l o n g  n -ha -’ s even  p o w e r  comp any pools  b e t w e e n
Holyok e  R e s e r v o i r  (R . M . h 7 )  ari a-i M o or e  R e s e r v o i r  n e a r  L i t t l e t o n ,
New H a mp s hi re  (R . M . 2 9 5 )  and  n -i a - a- - f o ur  l a rge  a r t i f i c c a l  t ak e s  in
P i tt s bur g ,  New H a m p s h i r e  (R . M . 380 to R. M . 405)  that  w e r e
developed for  seasonal  s torage of a -o o d w a t e r s  and for  low f low aug-
men t a t i o n ,  M n v n r - g ten  up s t r e a m  o r d e r .  th a - u - r -  a r e  t o u r  m a r i n a s  and
two bo a-i t club s a l an  ~t H o l v n k e  P c - - s  m ’rvo i  r~ In a d d i t m  c - i ’~c to n e a r l y fifty
n r c_ i  a t e  d o ck s , t h e r e  a n - -n - t w a -  pub l ic  l a u nc h i n g  areas , four corn-
f n er c i aj  l a u n c h i n g  a r e a s  au _ i a -i  two  p r i v a te  l a u n c h i n g  a r e a s.  Along
the r-, a-a-- at  p0cc- i . T - r r n e r s  Fal ls  R e s e r v o i r  in  northern M a s s a c h u s e t t s ,
a - l a - m a - r e  is a boat club mar in a  and c o m m e r c i a l  l aunch ing  a r ea , a
St a t e  i on - c L i n g  a rea , a gun c lub  d o ck  and p r i v a t e  l a u n c h i n g  a r ea ,
a a-a-. I about  t w e nt y  p r i v a t e  d -a -cks .

I n n  the a-a dd le  l e a - a - i n , a l a - in n -  Ver ’a -on  R e s e r v o i r , a - h a - - r e  a r e  fou r
r c u l l c c l a u n c h i ng  a n - i - a s , a m a r i n a  and boat i n v e r y  ic -t n- i a - i n - v  - a boat
r c a - a i r  f a c i l i t y  and about  t } _ i i r I T e  p r i v a t e  d o c k s .  A l o n g  t h e  next  pool ,
B ec  h u c s  Fa l l s  R e s e  a- - -a-c i a- r , r ~e ca - i i  a r i  t h r m - e  a- oa t  c lubs , a c a - ) rn r n e r c i a i
m a r  - n a - a a u - c J lau r n ~‘i-’ i r n g a a - €~ a-c- , f i  o n- p u a - l c c  n - a - a r c -u. C — c  n g a r - a - - a - a - a -, t w o  publ ic
d u c k s  ‘ A’O p r i v a t e  l a u r - c ! i n r n g a r e - a - s  ~i e i d  about  ten p r r v . t t e  d o c k s .

:-a- : h m -  m l p a e r r h a s n n i . a l o ng  c- i c c - j a r  R e s o r i — u a - i r , a- i c - r e a r t ’  t wo  p ub .
lic i a - i u a - a - i n t .  ar e a -c t-c a a - e e c - r i — c e _ i  a -n 1 L a - a t  l i v m - r ’ a - , a m o n  cm -  c - a - n i _ i  and

- a n r . - c- a - a - - a - - ny , ci 1-a - oar  - I ’ c - i i . a - a - a - n I  p r a - - c - e , t c -- ~au n c h n n g  area , a-i. i n - a - i r a - n e  - a - c - n —

va-- a- - t a u n t l a - c y  -a - n a - a -  la - n t  t m -n  u - r i ’ !  - c - - - b o ss . i c c a - h i  2 - a - t t~~- - r c ~c a r ea , t i m e - r e
c - c - r n -  ~a-a -o a - m a - i c la i rn --- i c i n g  a r - - a - a -  a l i - ig Co m e r a- - r d  L ’ - c - c c - r ’- - c m i r  and fou ’-
p u h l i c -  l a m i n i c -- h i r a - c  a r i a s  n a - r i d  i l oca - lc a- a - ia - anna -  \t - n r a - - I a - -  s t -n - a-- a r . i n  t he  

-- .—~~ -~~~~~ -~~~~~~~ - - -~~~~ ---_~~~~~~~~~~ - -- -- -~~~ -_~~--~~~~ - -~~ - _ _



P -t t s l ) - m n r L c  O r c ~a , t h e r e  i s  a s ra- g le n n _ i i n m l n c  i—i Ufl -u . L t r _ i ,g f a c i l i t y  a I m i n g

l a - k e F r a u - a -c- i a - i  and  s i n g l e  f a c i l n t n e s  - t I  m a c h  cu f the First , Se- c- a - i _ i d

a-n- i T h i r d  C o n ne c t i c u t  Lakes . T h er e  i s  a l s o  a m a r i n a  and boat
rv f a c i l i r ’ ~ a l o ng  the F c r s t  C o nn e c t i c u t  Lake .

4 . Nc -c v~~~~t ion  D i f f i c u l t i e s

:l i a - -  a - _ i a - n a -  cp a l  ~a - a -~a r m i s  to n a v i g a t i o n  in the s:x nna or a -o a - a - e r pools

t h a t  a r e  e c -a - a- -d f o r  h - a a t ir -~g (H o ly o k i - , T u r n e r s  F a l l s , Ve r ru cn , F e- f l o ws

ca- - W lcJ a-- r and Moore  R e s e r v oi r s )  occur  w ith in  a -I - c e Hol y o k a - -  and

Tu n-a-o r s  F a l l s  R e s e r v o i r s .  I s o l a t e d  rock  p i n n a c l e s  a n d  s a n d b a r s
a r e  a - i c c - - o- ia ir ,  n a v i g a t t o n  d n f f u c u i t i ~~c . These  h a z a r d - n a -  a r e  p a r t i c u l a r ly

t a - a - u l i ’ ser _ i a -~ - i n g  t h e  l a t t e r  ha l f  of the w e e -k  ( ~ l a -u t - s d a y s t h r o u g h

S a t u rd a  when  t h e  pool l eve l s  have dropped se v e r a l  f e e t  b e c a u s e  of
d a i l y Coo r e - l e a s t - s  f ar  pow a -- r L- ea - t - -  r c - a - t u c j r i. S u b s t a nc  n a - I  r e u m c v e r v  of

n - ha - 1, a - u -a- l e v e l s  o c c u r s  on Sunday s , so tha t  the  b e st  w a t e r  d ep t h s
- n s u a i i v  a re  e x p e r m e - ’a- i-d d u r i n g  the f i r s t  p a r t  of t h e  we ek  - D u r i n g
ti- -a- I c - c - t t a - -r ha l f  of the  w e e k  m os t  of r e - r m n ’ a t i c m n a l  l I e - n - u -  b a s ed  at  t h e

- e k e  2 a - - s c - r -,a - o c r  i s  r e s t r i c t ed  t e a -  a 4 - m i l e  r each  h a - - t w e m - n  r n a i o r
s L i m a i s  oppo e e t a - ’  S k i n n e r  S t a t e -  P ar k  i n  F ladley  and r o c k  n in n a c  i a - - s u rn

u - n t  a - i - ma- va - -  onp o s i t a -- S i c e i t h s F e r r y  in n o e t b a - e c  rn _ i  l io l y o k a - - . D u r i n g  the
f n  r c - !  p a r t  of t h e  ~- n - r a - s  n a - a - - s t  o: he f i t -  et can u se  the  e n t i r e  14 - m a - I c
r n- nut - - in  br- --- - m - e i a -  l-bol y oke  D a r n _ i  a - re  l - I ; i t f m t -- ld . At  r~i c - a-1 r l y n - c - i l l  p a- a -I  s anr e

of m a - - a- - s r a - i a l i r - r  boa t s  can se l e c t  a c o u r s a -- t h r o u g h  the  s h o a l s  t h a t
e x t e - r u d a h u u a -. 1 U m i l e s  u a - a - s t t - e n i i i i  f r a n c  H a t f i e l d  to the  v i c i n i ty  of

Sur.m lmc- riand Br ~ J ge-  ( R o u t e  1 1 6 ) .  P a s s ag e  by s ma l l  b o a t s  in t I n e  10 -

r n c n  I ’  f r m - e _ f l o o - ’ i - a - a -  - a - - a c - - h  h e - t w a - e n  S-~n e u i m n ’ r l a n d  T 3 r n d - c-a - - -  and ftc- a - nc~ itl a - of

n t-ic- D e m a - n - f a - - l - c~ P - i - a -  a t  G r e e n , f n m - l d  r a - -~ a- n u r m s a s~~h c - - a - t a i a - t .--c - I  - d i s c h a r g e
f r r - r n  Cabot  a- c - a - ia - c -a- t i  n r c , - t a - I a- a- no c a - a - a- r e _ i n c a - a -  r n -a - -er f in - a -v  of ,~~, 500 c - f s  at

h -  a - a - u  i t  a - h  of h a - -  it n- r c a -  i a - f  -

t h e  n -a  if l  haza r m l s  n r  ti m e T m a - r c -1ei- s I - t l l s  R n - s  a- - r e - c - i r s  ar e  r - m c k

nin a-a-cl --u - a - in t i -  I — m i le  r e i c h  - - a - - a - - r e r a - n g  on F r i - n a - h  Y~c a-g  B r c - i g m -  l R ~a -u ta - -

I~ a n d  s ho a l s  n i - a r  l.~e n n m - t t  M a - - h a - -v P~r n n l g a - -  I R o n i c  10)  a u - a - cl  a - a - e a r  ti_ i t

~r 1 a - m n u - h  u - f  a - c a -  A - h u m - t n t R c v m - ’ . C i  e- e a - s n o r , c - l  e l - , l h m - a - c l s  ( s c n t - n m , - r g i - c I ,
- n n - c - r a -~~t”d  a- e- a - r ; - a - e d  a- V l io n- e l  i f - a - a-v s u - a -  S t u n - a - I  a r t  as a-v t h a - ’ e  a - i l l  - i f

‘ a - i t  p o - ’ a - - r  pe a l s )  - i r a - - s a - c a - n u l u e s r t  c-c a i . a r d s  a- c a l l  of t hc- r es er ’ -ma - m nr s .

U sin al l y t i- , c - d l - m - a c - a - s a c - c -  a - -  a - - n s r b l e  a l co v e  u - C u , —‘ - - a - t a r  s u r f a c a - - . ~~~c f l u m ’

- m f  a - c - s m -  1 c  c - e r a - I s  c - i r a -- n i a r i - e  a - a - i  ( a - -c - a - i c  i_ - a - a r  by t h e  l i i i  - a - I  h m c ~a - ’  a- c i a - t I c - s .
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5. Vesse l  T ra f f i c

The ex i s t ing  fleet  at Hol y o k e  R c-’ serv o r cons is ts  of ab out 500
boats berthed at marin a s or p r iva te  docks.  On a weekend  day, an
addit ional 500 t r a i l e r - b a s e d  boat s f r e q u e n t l y enjoy the scenic  back-
drop afforded by the 1-lolyok e Ran ge . Without  improvements , thi s
boating ac t iv c- ty woui d l ike ly i n c r - a s e  50 % a-y the year  2000 and double b y
the year 2020 . Wi th  improvement s , th is  act ivi ty  could r e a s o n a b ly be
expected to increase to about 2, 500 boats by the year 2000 and to
about 4, 000 boats by the year 2020 .

The e xI s t i n g  fleet at Turners  Falls R e s e r v o i r  cons i s t s  of nearl y
200 berthed boats . On a weekend  da y, an addit ional  100 t r a i l e r -
based boats enjoy the impress ive  French Kin g Gorge . This boatin g
act iv i t y  is expec ted  to t r i p le by the year  2000 and quadrup le by the
year 20 2 0 , p nn cipa ll y because of the inc rease  in w a t e r  depths that
w n l l  r esu l t  f ro m  the Nor th f ie ld  Mountain Pumped S to rage  P ro j ec t ,
wh ich  enta i l s  r a i s i ng  the r e s e r v o i r  opera t ing  level in Turner s Falls
R e s e r v o i r  b y 5 . 4 fee t .

rhe existin g f l ee t s  in the Vernon , Be l l ows  Falls  and Wi lder
R e s e r v o i r s  number about  60 , 1 ~0 and 30 powerboa t s , r e sp e c t i v e ly.
C-n a peak w e e k e n d  day,  the t r a i l e r - b a s e d  act ivity  n u m b e r s  about
100 , 250 and 300 boats , r e s p e c t i v e ly. The W i l d e r  R e s e r v o i r  a lso
rece ives  use b y 30 to 40 canoes based or leased by the Led yard
Canoe Club. T h e r e  is  n -a-a- permanent f l ee t  at Moore Rese rvo i r , but
on a peak wt - c~c - e r n d  day about 100  t r a i l e r - b a s e d  boat s enjoy this
r e s e r v o i r  a r e a , which  l a - a s  no developed sh or e f r o n t . Na tu ra l  g rowth
in n-h ” a - c c - a - i a -  m a n n e r  s t - - r a g e  P a - _ i n - i s  a l o n g  the New H a mp s h i r e - V e r m o n t
h o r d - r  i s  v~up ecte d  ta -  i r p l - -  by the  y e a r  2000 and quadrup le b y the
y e a r  ~020.

6. c-a-an Fo rmulat or_ i

W i th t h e  e xo en t  ion of t h n -  Hol y olu e Re~~a- r v o i  r , ii i s  e s t i m ated tha t
most  of th - c- 1 980 dema c-_ id for  additional boat a - n - n g area could be met
m y  marina deve lopmen t , n a v i g a t i o n  a ids  and p r o vi s i o n  of a d d it i o n a l
puh n a - -  a -u C P c - a - c a re a s . L On g -t i - r n - i  da -’ i r i a r i a - s  wou ld  l i k a - t y r e q u i r e  re-
moval a-a- ‘m a n a l s  mu -’- a-I-c c  s ha l low n r o p a - - r s - e- t i o n s  o f ea -1 n a - - s e r v o i r ,
p a r t c c u i c m  n- k- when t a - n -  rc a- ‘ m m - a - v o n a- s a r e  d r a w n  down f o r  p ower  n-~- n m - r-
at i r n p u n  v - o s e s .  As ta-c - I n n - a l  f I ’ - - t s  i d a - i - i- e ec c~~’ ira - c - a - n  z a - -  tn -wa r d the end
ot t he  ce n t u r y ,  it i s  a i i t n c : p a - a - n -d t h a t  t a - n- r u -  w i l l  i n -  i r a - c r c - _ a - s i n g  demand
f m a -  c c n s i d e a - - a - c -~ - u - c  of l i -jc  i se  rc- e-cc - ’ a - i r e s  a - c t  S i c - u - i c of f ta-  darn s . Ire v iew
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of l o n g - s t a n d i n g  in t e r e s t  in o p e n i n g  up the fu l l  l e n g t h  n - f  t he  m a i n
r i v e r  in M a s s a c h u s e t t s, it is  a n t i c i p a t e d  that  the C o m m o n w e a l t h
of Massachuse t t s  wi l l  request  Federal  c o n s i d e r a t i o n  of channe l
i m p r o v e m e n t s  b e t w e e n  Hol yok e Dam and the New Ham p sh i r e  l ine .
On the  bas is  of r e connai s s ance  f a thome te r  su rveys  made as part
of this comp r ehensive stud y, s eve ra l  channel improvement p lans
w e r e  c o n s i d e r e d  fo r  the Hol y o k e - .G r e e n f i e l d  r each .  P ros pec t i ve
i m p r o v e m e n t s  be tween  Hol yoke  Dam and H a t f i e l d  a r e  d i s c u s s e d  in
the next  p a r a g r a p h. Channe l  improvemen t s  be tween  H a t f i e l d  and
G r e e n f i e l d  w e r e  found  not to be f e a s i b l e  at t h i s  t ime  h e c a u s a - -  of
ex t e n s i v e  shoal a r e a s  and i n s u f f i c i e n t  f lows d u r i n g  s u m m e r  w e e k e n d s
in the f r e e - f l o w i n g  reach  be tween  Sunder l and  and G r e e n f i e l d  when
r i v e r  f l o w s  a r e  impounded by u p s t r e a m  power  s t a t i o n s  f o r  p e a k i n g
power  pondage . Fu tu re  c o n s i d e r a t i o n  could be ia - a -y en  to improve-
ments  in the v i c i n i t y  of G r e e n f i e l d  as b o a t i n g  a c t i v i t y  i n c r e a s e - s in
the Hol y o k a -  R e s e r v o i r .

7 . Plan of Improvemen t

It was  d e t e r m i n e d  that 1980 boating needs en the- Hol yok a - -  R e s e r -
voi r a rea  could be met  by s e l e c ti v e  d r e d g ing  of s h o a l s  a n d  r e m o v a l
of rock  p i n n a c les to p r o v i d e  a channe l  6 f ee t  dee-p and 100 f e e t  w i d e
as needed in the 1 4 - m i l e  reach be tween Hol yoke  Dam and the
N o r t h a m p t o n - H a t f i e l d  l ine .  The channe l  i m p r o v e m e n t  would  b e n e f i t
all e x i s t i n g  b o a t i n g  f a c i l i t i e s  a long the r e s e r v o i r  in a d d i t i o n  u - n -  the
proposed  Mount Ho lyo ke Na t iona l  R e c r e a t i o n a l  A r e a  C a - u t  and th e -
p roposed Mount  Tom State  Pa rk  Uni t , w h i c h  were ra--cornrnend--d f o r
e s t a b l i s h m e n t  as p a r t  of the 1 968 C o n n e c t i c u t  R m v a - -r  N a t i o n a l R i - c r e a -
t ion  Area  Stud y r epo r t  b y the  Bureau  of Outdoor R e c r e a t i o n  Ba sed
on p r e l i m i n a r y  f i e ld  inves t igat ions , it is e s t i na -a t ed  t a - at ,J00 , 0 0 0 c u b i c
y ar d s  of o r d i n a ry  r i v e r b e d  m a t e r i a l s  ar-id 5 , 000 c u b i c  y a r d s  of 1ed ~~e
rock  would  have  to be excavated , a t an e s t i m a t e d  c un - m t ( c - I  $1 , 000 , 000
e x c l u s i v e  of spoil  a rea  cos t s .  A ra - r a -ual  c h a r g e s  a-c n n - i d  a m o u n t  t i c-

$101 , 00u , i nc lud ing  i n t e r e s t  and a m or t i  i - n a t i o n  on t he  f i r s t  a - m i s t s  of
co n s t r u c t i o n  and annual costs for m a i n t e n a n c e  d r a - - c i i~ n i c - c  a t_ i d  f o r  m a in -
tenance of navigation aids over a 50-year project l ime .

Wi thout  t he  p r o p o s e d  c h a n ne l  i m p r o v e m e n t , i t  is cx i n - e t a -’ d t h a t
n o r m a l ~r ua - v t h  ov er  a 5 0 — y e a r  p e r i o d  w o u l d  r e s u l t  in 500 _ i a - m a - t t~~ be in g
added t u  the  ex i s t ing  E I e e- t  and  300 a d d i t i on a l  t r a  i I c r - l a - i s a - - i n  boa t s  b e i n g
launched  on a weekend  clay .  The  es t i  mated  an n u a l  b e n e f i t s  ~c e - c r u c i i c
a -u  t : - n a - - c m e  c r ; i t t , di s coun ted  to pr c se n t  w u u r t h  over  a S O — i _ t a - i  r per  n - c a - i

wou ld a m o u n t  to $1 a- , 000 and ic -5 , 000 , r es p e c t i  ve l v. P o l l — a - a - - i n c  chan-
n e l  i m p ro v em e n t , i n c r e a s e d  a - c c a - v a - t v  t i  t h e  e x i — t i  ng  b e r t h e d  f l e e t  c-a-
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500 boats and to the t r a i l e r - b a s e d  f l e e t  of 500 boats would resul t

in a n n u a l  bene f i t s  of $48 , 000 and $27 , 000 , r e s p e c t i v e l y. A l s o  the

c h a n n e l  i m p r o v e m e n t  w o u l d  r e s u l t  in art addi tional  1 , 000 boats being

added  to the  e x i s t i n g  f l e e t  and an a d d i t i o n a l  500 t r a i le r - b a s e d  boats

b e i n g  L a u n c h e d  on a w e e k e n d  day.  Annua l  b e n e f i t s  to t h e s e  boats ,

dm scau :ited t i  p r e s e n t  wor th , a r e  e s t ima t ed  at $98 , 000 and  ~~~ OOu ,

r e s p e c t i v e ly. F u , t a l  b e n e f i t s  w o u l d  a m o u n t  to $203 , 000 .

8. L o ng - R a ng e  Im p r o i_ - e m e n t s

A s  b o a t i n g  a c t i v i t y  c o n t i n u e s  t _ i  i n c r e a s e  on t h e  m ai n  r i v e r  be-

t w e e n  H a r t f o r d  and Hol y o k e  and w i t h i n  the  Hol yoke  R e s er v o i r , it is

t t i t n c i p a t e d  t ha t  boa t ing  p r e s s u r e s  w i l l  g e n e r a t e  in c r e a s e d  i n t er e s t

in c o n s i d er a t i o n  of cana l  and lock b ypass measures around the
e x i s t i n g  Holyoke Dam ( R .  M . 87) .  F ie ld  r e c on n a i s s a n c e  s u g g e s ts

t h a t  t he  op t imum i m p r u u i _ - e n r a - e n t  w o u l d  l ike l y en ta il  excava t ion  of a

c h a n n e l  a l o n g  the  e a s t e r n  s ide of t he  W i l l i m a n s e t t  Rap ids  ( b e tw e e n

\ V i l l i ma r i s e t t  B r i d ge and  South H a d l e y  Fa l l s  B r i d ge) and e n l a r g e -

re _ i  ca - u - u of t h e  f o r m e r  n a v i ga t ion  canal  a r o u n d  the  e a st e r n  end of Hol y-

oke Dam. Canal  des i gn , i nc lud ing  des i gn c-f one or t w o  nav igat ion

locks  p r o v i d i n g  a to ta l  l i f t  of over  60 f ee t , wou ld  be c o n t i n g e n t  upon

the  f u t u r e  s ta tus  of t w o  i n d u s tr i a l  b u i l d i n g s  loca te  d a d j a c e n t  to the

head  of the  f o r m er  canal .  R e mn a n t s  n - f  t h e  old nav i gat ion cana l  a r e

s h o w n  in the  f o re g r o u n d  a - i f  Fi g ur e  L -3 , ant a e r i a l  ph o t o g r a ph of

Hol yoke Dam. A v.’ ing c - c f  an i n d u s t r i a l  b u i l d i n g  ( see  le f t  f o r e gr o u n d

of ph o t o g r a ph)  and t - i- - c- l a - c a - v  b r id ges cv- m a - m i d  n eed  to be r e l o ca t e d  to

p e r m n t  r e c o ns t r u c t i o n  of the  f o r m e r  c a n a l  fo r  r e c r e a t i o n a l  b oa t ing

use.  The t h r e e - l ev i - i 5)  s tem a - a - f p r o c e s s  w a t e r  cana l s  a long the

Hol yoke side of t he  r i v e r  p r e s e n t l y does  n a - c t  o f f e r  r e a s o n a b l e  p r u c s -

p e ct s  fo r  use  as a navi ga tion  a- a n a l  b y p a s s  ar o u n d  Hol y o ke  Dam.

Fi g u r e  L -4 .  a phot g r a p h of t i _ i c  \ V i l l i m a n s e t t  R a p i d s  look ing

u p s t r e a m  f r o m  the  B u m a - m t~ u im and M a i n e  r a i l r o a d  b r i d ge , s h o w s  the

n e a r  d roug ht cond i t i ons  tha t  e x i s t  d ur i n g  s u m m e r  w e e k e n d s  when

r i v e r  f lows  a r e  i m po u r a - d e d  b c - a - m i n d  Ho l y u ik e  Dana- and o the r  u p s tr e a m

power  dams.  S imi la r  ‘ w e e k e n d  d rou g ht c o n d i t ion s  now ex i s t

d u r i n g  the s u m me r  and e a r l y a u t u m n  m - u n t h s  at  D e e r f i el d  and G r e - n - r n -

f i e l d , M a s s a c h u s e t t s  below T ur n e r s  F a l l s  Dam; at H in s d a i e , N e a - v

H a m p s h ir e  below V e r n e n  D a m;  ni t  W a l po le , N ew  H a m p s h ir e  be low

B e l l ow s  Fa l l s  Dam;  ar_ i d  at W i n d s o r , h l a r t l a n d  and White  R i v e r

I u n c t i o n , V e r m o n t  below W i l d e r  I) am- T h e s e  l o ca t i o n s  a r e  shown

on Pla tes  L — 12 and L— 1 3. l - i m g m _ i u f i c a n t  i m p r i _ i v e m e n t  of r i v e r  f lo w

c o n dit ion s  is e x pt - c t e d  to r e s u l t  it t  a l l  l o ca t i ons , e x c e p t  to a l e s se r

- I c - g r e e  at W i l l i m an s e t t  R a p ids  f r c - m i e n  r e r a - - g u l a t i o n  of f i n - a - v  r ’ -  l e t  S n - S

f r o m  W i l d e r , B e l l ~~c a - s  F a l l s , V e r a - u  ~~ a - end  T u r ’ a - e- r s  F a l l s  Dams , a-a- i a - h

—‘— —.--
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FIG . I - 3 HOLY ONE DAM AN D  R E \ IN A N T S  OF
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a na - scheduled for re 1i- en n s~ a - ig in Jul y 1 ~70 b y the  F e d e r a l  P o w e r

C-  r n l r l _ i n s s i o n .  The  C o o r d i n a t i n g  C o m m i t t e e  c - a - f  t h e  C o n n e c t i c u t  R i v e r
C -  - n a - p r e h e n s i v e  R i v e r  B a s i n  I n v e s t i g a t i o n s  has  submitted a position
P a p e r  to th a - -  F e d e r a l  Poca--er C o m m i s s i o n  r e c o m me n d i n g  t h a t  e a c h
- t~a - e s e  f o u r  p o w e r  d a m s  be r e qu i r e d  to r e l e a s e  a m i n i m u m  f l ow
n- u l v a le n t  u u  0 . ~i0 cs m  ( c u b i c  f e e t  per  s econd!  per s q u a r e  m i l e  of
d r a - t~ t n o e a - e a r e t ) .  Such f in - a -v  w o u l d  c o r r e s p o n d  c l u a - s e l y w i t h  the  n a t u r a l
f l u _ i a - a -  t h a t  c o u l d  h a v e  b e e n  -x a - e c t e d  had construction of t h e  p a - a - c a - e r  d a m s

as s n - c i a - a - tn - c a - r e s c - r a - - o i r s  ma - o t  t a k e n  p lace .  O t h e r  m i n i m u m  f low
r ec o m n a- e- a - n a - i t t i c m n s  by  F e d e r a l  and Sta te  a g en c i e s  w e r e  s i g n i f i c a m n t i y

l a r c e r , v a r y n n g  f r o m  0. ~ 5 t i  0. 35 c s m .

T h e  a v a i l a b i l i t y  of d e p e nd a b l e  m i n i m u m  f l o w s  d u r i n g  w e e k e n d s
a - end  o t h e r  in -a -v f in - i_ v  p e r i o d s  d u r i n g  the  b o a t i n g  s e a s o n  \v ou i d  p e r u - a - a - u t

greater b- i~t t n i _ i g  a c t i v i t y  on the  r i v e r .  rhis w_ iuld encourage develop-

m e i n t  i f  b oth  p u b l i c  and p r iv a t e  b o a t i n g  f a c i l i t i e s  and i n c r e a s e d  rn-
t e r e s t  by a - i t a t e  and m u n i c i p a l o f f i c i a l s  in e l i m i n a t i n g  o t h er  navi ga t ion
d i f f i c u l t i e s .  W i t h  t h e  a v a i l a b i l i t y  of d e p e n d a b l e  m i n i m u m  f l ow s , i t

is  a n t i c i pated that  c h a n n e l  i m p r o v e m e n t s  be tween  H a t f i e l d  and Green -
f I e l d , M a s sa c h u s e t t s  and  w i t h i n  T u r n e r s  F a l l s  R e s e r v c _ i i r  wou ld  Lie

j u s t i f i ed  b y the  y e a r  2000.  Such i m p r o v e m e n t s  w o u l d , in t u r n , cen-
er a t e  i n c r e a s i n g  i n t e r e s t  in boa t ing  by p a s s  m e a s u r e s  at T u r n e r s  Fa l l s
Dam ( R .  M . 12 2 )  and V e r n o n  Dam (R . M . l4 ~i)  b y m e c h a n i c a l  m e a n s
(boa t  t r a i l e r  s e r v i c e  or m a r i n e  r a i l w a y s )  or b y h ) - d r a u l i c  m e a n s  ( n a v n -  —

g a t i o n  locks and c a n a l s ) .

B y p a s s  of T u r n e r s  Fa i l s  Dam w o u l d  be a m aj o r  e n d e a v u , r , en-
t r i n l i n g  a ~-m i le  long  c a n a l  or m e c h a n i c a l  by p a s s  N c - u t h e r  t h e  i - m il e
1 u u - _ i u~ power  c a n a l  b e tw e e n  T u r n e r s  F a l l s  Dam a m a - h  Cabot  S t a t i on , at
i t s  l ower  end , nor  t h e  main  r i v e r  be tween  t h e - s e  tw o  a - c i n t s  p r e s e n t s
a r e a s o n a b l e  n a v i gation r o u t e .  T h e  uppe r  m i l e  if t h i s  r e a c h  is s h o w n
in the  f o r e g r o u n d  of F i c n n r e  L- 5. The  a--a s i est  w a t e r  r ou t e  w ou l d  en-
t a i l  a land  cut  b e g i n n i n g  about  one m i l e  below t h e  na -outh of t h e  D e e r -
f i e l d  R i v e r  and  e x t e n d i n g  a b o u t  2 x a - _ i u l e s  n o r t h e a s t a -v a r d  a c r o s s  t h e  n e c k
of l and  l oca t ed  about  2 m i l e s  e a s t  of t h e  power  c a n a l .  A n a v m g a t n o n
l u u u . k t t  t he  head  of t h -  l and  cut  c o u l d  c o nn e c t  w i t h  t h e- s e cond  cove
aboa -  e T u r n e r s  Fa l l s  Dan a- . D r e d g ing  n e e d s  w i t h i n  T u r n e r s  F a l l s  R e s  -
s er v o ir  w o u l d  be m i m i c - m r  n o  v i ew  of t i n e -  s c h e d u l e d  5. 4 - f u c - u m t  n a - c r e a s e  in
T u r n e r s  F a l l s  pool u c - p e r i l t i n g  l ev e l  as  p a r t  n - I t h e  N o r t h f i e l c i  M o u n t a i n

P u m a - _ i  n a - ed St a - r a g e  P r i u u - c c t .

F — -I I
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V e r n o n  Dam could  b e  e a s i l y b y p a ss e d  b y a 500- foo t  long cana l

cut  and nav iga t ion  lock a c r o s s  the  n a r r o w  neck  of land on the New

H a m p s h ir e  side of t he  dam , as shown  in the  l e f t  f o r ec r o u n d  of F i g u r e

L-o .  M a j o r  shoa ls  o c c ur  in the  1) . 5-mi le  r e a c h  above  the  dam and

in t h e  3 - m i le  r e a c h  at the  head  of t h e  r e s e r v o ir  b e t w e e n  Wa l pole , N e w

H a m p s h ir e  and Bel lows Fa l l s  Dam (R . M. 173) .

A l t h o u g h a m i n i m u m  of ~i , 000 boats  can be ex p e c t e d  to base

w i t h i n  the  ~ 7 - m il e  long  B e l l — a - v s Fa l l s  R e s e r v o i r  and the  4 5 - m i l e

long  W i l d e r  R e s e r v o i r  c v u t l c n i j  t h e  nex t  50 y e a rs , a s s u m i n g  tha t  only

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

at t h i s  t i m e  tha t  loca l  i n t er e s t s  wou ld  be w i l l i ng  t o  p a r t i c i p a t e  in t h e

m a j o r  cos ts  r e q u i r e d  fo r  d e v e lo p m e n t  of a boa t ing  w a t e r w a y  C i - n n e c t n u - _ i g

t h e  head of V e r n o n  R e Q er \ - -~> i r  (R .  M . 1 69) with IV n i d e r  R e s e r vo nr  (R.  M.

2 1 7 ) .  B y p a s s  of Belio .v s F a l l s  Dam , w h i c h  would  n e c e s s i t a t e  a 7 0 - f o o t

v e r t i c a l  l i f t , wou ld  r e q u i r e  a m a j or  eng i n e e r i n g  study in view of t h e

m a j o r  ph y s ic a l  r e s t r i c t i on s  in the  0 . 8 -mi l e  long  r e a c h  shown in Fi g u r e

L -7 .  The  site is s imi la r  to the  T ur n e r s  Fa l l s  area in that  n e i t h e r  the

r i v e r  channel  nor  t h e  power  canal p r o v i d e s  a read y navi gat ion r o u t e .

A m echanical  bypas s , such as a boat trailer service or m a r i n e  ra i l -

w a y  ex tend ing  f r o m  the  main  r i v e r  nea r  the  p ower  s t a t i o n  t o  t he  wes t

side of the Bel lows Fa l ls  pool above  the  u p pe r  hi ghway  b r i d ge a- would

p r e s en t  the  mos t  f e as i b l e  means  fo r  p a s s i n g  boats  a r o u nd  the  dam.

Subsequen t  j u s t i f i c a t io n  of a w a t e rw ay  r o u t e , if d e s i r e d , w o u l d  l i k e ly  be

con t ingen t  upon one or more physical changes in the area , such  as

urban renewal and discontinuance of part of the business district along

t h e  w e s t  bank of t he  p oa -ver  c a n a l , r e l o c a t i o n  of the  l u a - u e r  h i g h w a y

b r i d ge to ano the r  s i te , or r e l o c a t i on  or d i s c o n t i n u a n ce  of n - u - a - a - -  of the

t w o  r a i l r o ad  l ines  tha t  i n t er s e c t  near  the  s outh end ( r i g ht bank)  of the

dam.

P r o v i s i o n  of a boating waterway in the 17-mile fr e e - f l o w i n g

r e a c h  be tween  the  Bellow s Falls  and W i l d e r  R e s e r v o i r s  a-a-’ ou ld  be a

ma jo r  endeavo r , as the  r i v e r  f a l l s  35 f e e t  b e tw e e n  the  t a - m e  of Va- e l d e r

Darn and t h e  head of Be l lows  Fa l l s  R e s er v o i r  at \ V m n d s c i r , \ e r m on t

(R.  lvi . 2 0 0 ) .  In addi t ion , a m i n i m u m  l i f t  of 5 1  l e e t  a - v a - a - n - i d  be r e q u i r e d

at W i l d e r  Dam. The  ma jo r  r e s t r i c t i o n s  to n a v m g a - c t  non in the  l ow er

half  of t h i s  r each  c o n s i s t  of g r a v e l  b a r s  at H a r t  Is land (R .  la-I . 2 0 4 )

and ex t e n s i v e  led ga -- r o c k  at S u m m e r  F a ll s  or H a r t l a n d  R ap i d s  ( R .  la - i .

2 07 ) .  Th e s e  could  be b y p a s s e d  by cana l  and lock s y s t e m _ i s  a l o n g  t a - _ i n -

V e r m u a - n t  s ide a - a - f  t he  r i v e r .

IV b i l e  t h e  s c e n ic  b e a u t y  and e x i s t  i n c  h y d r a u l i c  e n - n t  r u  i i  a u -

by S u m m er  F a i l s  i- u u a - t l d  be l e f t  u n d i s t u r b e d , a d e t a i l e d  i i v d r c c i l i c  - t a - i d a -

wou ld  be n e e d e d  fo r  t he  des i gn c f  a- t i a - v i g i t  u - i a - a - c -  i h a c c t n a - - l  in t h e  1_ m i l e  

- - --  --~~~~~~~~~~--- —-~~~~~~~~~~~- -~~~~~~~-
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r e a c h  be’ tw e e r -  S u m n e r  F a i l s  a - i n n -  W i l d e r  Dam a--j I c - r e  t i-i c r i v e r  f a l s
1 5 ~cc t .  B e c a u s e  m a j o r  a u g m e i n t a - e t i -  c - a - c -  of r i v e r  f l _ i a -v s w o u l d  be r e —
q e i i r n - d , in a d d n t n  a - i n  t a - u  t h e  p r o v i s i o n  of d e p e n d a b l e  n a - i a - a nn u m  f I n - a - a - -s

as  s o c : a - t c-d a- a- u t h e  t h e  1- 17 0  r e t i c e - r a - s i n g  of Va -a- i l d e r  Dam a n d  o t h er  down —
s t r e an a -  u - _ i c - a - a - n-n d a r n s , it i s  u n l i k e l y t h a t  a s ing l e - p u r p o s e  boating chan-
n i t - i  c a - m n - i d  be j u s t u f i e d  b e tw e e n  W i n d s o r  a n d  V a - a l d e r , V e r m o n t .  W h i l e
t i n e - Ha - e m - t  I s l a n d  h y d r o t - l e c t r a c  n ow er  s i te  ( s e e  P la te  L — 1 4 )  i S  not

) u s t u ~~u a - - n  f o r  d e ve l c - n u u - _ i n e - n t  at t h i s  t i me , t h e  po t e n t i a l  n - e v e l o p m e n t  of

t h e  3 0 — f - c - -  -t  p ow e r  h e - a d  at  t h i s  s n t a - -  as a n a - u l t i p l e — p u r p o se  p r o j e c t

a-v ou lh n - a - a - c r  t h e - o n - t a -  n a - a - nm p lan f o r  n r c i a - - i d i n g  a h - c - a - t u n g  a-u a t a - - r a - a -  n - v  n a - _ i  t a - a - i s
r e a c h  -

a- . S u m m a r y  and C o n c l u s i o n s

L i m i t ed  boa t ing  a - a -  t n v n t y  h a s  o c c u r r e d  w i th i n  t h e  p i u a - v e r  s t o r a g e -
r e s e r vo i r s  a l _ i  a -- c H o lv a - k e  f a - a - r  m a n y  y e a r s .  H o w e v e r , m o s t  of t a - u n -
b- . i a t u u - c g e ’ u n a - a a - _ i s i o n  h a s  o c c u r r e d  w i t h i n  t h e  pas t  f i v e  c - e a r s  w i t h  t h e
d e v e l op m e n t  a- a- f  m a r i n a s  ar i d b o a t i ng  c l u b s  and t h e  p r o v i s i o n  of pub l i c
a c a - - e-s  a r e a s .  O t h er  than the  Hol y ok e  R e s e r v o i r  w h e r e  t h e r e  is
m aj ~ - r  sh u a l i n g ,  t h e  1 -~u--3 0 n e e d s  could  be met  by t h e  p r o i _ - i s i a - n  of a d d n -

t a n - n a t  p u b l i c  a c c e s s  a r e a s  and by n a v i g a t i o n  m a r k er s  a - c - - d e l i n e a t e
s h o a l  a r e - a s  and s u b m er g e d , up r o o t e d  t r e e s  ( d e a d h e a d s ) .  P r e l i m u n a r y
ia-y d r c - a - c r a n _ i h i c  s o u n d i ngs  s b _ i a - v  t h e r e  is need  f o r  s u h s a - a - a - c t n a l  d r c - c u - g i n g  i a - a - C

r e c r e o t i o n a l  c h a n n e l  i m p r o c e n u e n t s  in t h e  1 4 - m i l e  r e a c h  be ta -veen
H o l y o k e  Dam a n d  th e  N o r t h a m p t o n- H a t f i e l d  l ine . T h e  c h a n n e l  ex-
ca v a t i o n  w i u r k  a pp e ar s  w a r r a n t e d , s u l a - c e c t  t a - c -  l o c a l  i n t e r e s t s  e x p r e s s —

inc w i l i i n a - z r _ i e s s  to s h a r e  o n e — h a l f  the  f ir s t  cos t  of c o n s t r c i a -- t u c i r n , p l u s

acreeing to meet other standard loca l  p a r t i c i p a t i o n  r e q u i r e n a - a - - c a - t s  f n u r
r e c r e a t n u u i a - a l  boating p r o j e c t s .  Subsea-1uent  c o n s i d e r a t i o n  s h o u l d  be
c u - v e t _ i  t a -  r e m o v a l  of s h o a l s  in t h e  s h a l l o w  u p p e r  s e c ti o n s  c f  t h e  H o l y -
- i k e, L a -~i r n e r s  i - a I l s , V e r n o n  and B e l l ow s  Fal ls  R e s e r v o u - r s  and t -~ ti -me

pr m v i s i o n  of by p a s s  m e a s u r es  at  son_ i c of t h e  dana - s i m p o u n d i n g  t a - n - s

p a -_ i n - i s  -

ft ( Al —.O n J N (  I ON TI lE  \1~-\ IN L I V  F - 1 !

1 . F - . i s t c n g  ( l o n d m t  a - a - c r _ is

c-k b i l e -  c i n i ~~- u u - a - La- i s  a - a - - p o l a r  d u n n- 1_ ic s p r i n g  a - i a - c - c u - u - t i _ is in  ~h ie- l a - c - a - a - m r

a - m 5~~fl n - s  a - c r  d o a - a - n s a - r e a a - c - u  a s  \ i ; d a - l l e - a - a - m a - a - n .  G o n n a - - c ’ a - u t (L . M . -1 2) ,  a - i a - a - S t

n- f u - h a - -  c a n u m a - - i r i g a c t i v a - t a -  u - s  c a - - a - i I a -- r e - r h  a - n  h~- M i d d I c  I t - i s a - n  b e t - -a- a - - a - - i a -  II u cla -  r
D a - u i  ( J L \ I . 2 I ~~) a n d  ‘ i a - m i n i  D o r a - c -  (P . M . I -L I )  and a - c - H a - a - U pper  B a s in  f m - n- r i _ i
C a n a a n  Dim (P ..a- I . 7 0)  and ii r i d e r  I ) u a - i a -. T l u - j i m - a - a - k  a a - - a - n \  a - t v  m i t - c a - m r s

lu - a -  ta - a -  - f l  C o n _ i i - r t o r d  Darn  (i! .l~l . .i i , t )  n i n a - i  D e l l a - i a - a -s F a l l s  1 ) - a - a - c - u -  (P . la-l . l 7 f l .
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p r i n c i p a l l y b y o r g a n i z e d  p a r t i e s  f r o m  t h e  A p p a l a c h i a n  M o u n t a i n
C l u b , the Led y a r d  Canoe  Club  of D a rt m o u t h  Col lege  and b y ch i ld re ri s
summer camps.

In the M~ádIe Bas in , the  p r i m e  canoe ing  season  ex tends  f r o m
A p r i l  t h r o ug h m i d - J u n e  and r e s u m e s  ag ai n  in l a t e  Oc t o b e r  a f t e r  the
a u t um n ra ins.  P a s s ag e  d u r i n g  t h e  s u m m e r  m o n t h s  is  u s u a l l y l i m i t e d
to weekda y r u n s  w h e n  f low r e l e a s e s  are m a d e  in t e r m i t t e n t l y f r o m
W i l d e r  Sta t ion  and o t h e r  m a in  s t e m  h y d r o e l e c t r i c  p l a n t s . P a s s a g e
d u r i ng  s u m m e r  w e e k e n ds  is u s u a l l y p o s s i b l e  onl y a f t e r  s e v e r a l  d ay s
of h e a v y  r a i n s  b e c a u s e  mos t  of t h e  r i v e r  f l o w s  on t h e  ma in  r i v e r  a r e
i m p o u n d e d  d u r i n g  w e e k e n d s  b y t h e  u p s t r e a m  h y d r o e l e c t r i c  p lants  to
mee t  the  demand  f o r  w e e k d ay  p e a k i n g  power .

In the  U pper Basin , the  p r i m e  canoe ing  season  ex tends  f r o m
A p r i l  t h r o u g h e a r l y Jun e and r e s u m e s  in e a r l y Octobe- r a f t e r  t h e
au tumn  r a i n s .  In w e t  y e a r s  the  s ea s o n  ex tends  t h r o u g h m i d - J u l y.
P a s s a g e  above ‘1oore P e s e r v o i r  (P . M. 298)  d u r i n g  t h e  summe- r scO-
s~~n u s u a l l y is p oss-ib l - onl y a f t e r  s e v e r a l  d ay s  of h e a v y  r a i n s . Sum-
m e r  p a s s ag e  below Moore  Dam (P .M. 288) usual l y i s  limited to w e e k -
day runs  w h e n  M o o r e  and C o me -r f o r d  St a t i o n s  a r e  r a - - l e - a s i n g  f l o w s  f o r
p ow e r  p r o d u c t i o n .

c. E x i s t i n g  Canoe ing  R u n s  (FC c n - a - i a - e s )

T h e r e  a r e  s ix  p r i n c i pal c a n o e i n g  runs  p r o v i d i ng  f r e e - f l o w i ng
r i v e r  condi t ions  a long  the  ma in  s t e m , as f o l l ow s :

( 1 )  7 - m i l e  r e a c h  f r o m  g o r g e  in P i t t s b u r g ,  3 mi l e s  be low
Lake  F r a nc i s  to head  of C a n a a n  P a- - s er v o i r  (P . M . 370) ,  m o d e r a tn -
r a p i d s  t h r o u g h  n u mer o u s  b o u l d e r s .

(2)  21 - m i l e  r e a a - -h f r o m  C a n a a n  Dam t o  N o r t h  S t r a t f o r d ,
N e w  H a mp s h i re  (P . M . 344) ,  m o d e r a t e  r ap ids  t h r o u g h bou ld e rs  and
r e m n a n ts  of f o r m e r  L y m a n  F a l l s  Dam.

( 3 )  2 - m i l e  r e a ch  f r o n a -  Coma-- r f o r d  l)am to n _ i o u t h  01 P a s s un a - p s i c
P i ve r (P . la-I . 2 7 9 ) ,  f a s t  c u r r e n t  f r o m  pow- c r  p lan t  f i n - a - a -  r e l e a se - s p r o -
v d a - - s  n _ m I d  w h i t e - - a - a - a t er  c on d i t  ions  w h e n  p i n - n t  is a - m p n - r a t i n~~.

(4)  c c -  — i -n ile r e a c h  I r n - a - i  a- gor  m a- c’ a bo a - - c- \~a- ood s a - a -  l i e -  - N t -a - a -  Ha r n p —
s h i n -  to head of Va- i l c l e - r R t - s a - - r v c j i r  (P . la-I . 2 c c - 2) ,  m o d e - r a t e  r ap i d s

u - u r u u m a - g h g m _ i  i’a - a - - s  an t i  o v e r  g r a - u. a - - i  b a r s .
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e )  1 3 — n a - a - i n -  u - a - - n - c ub f r o m  IV m l d c - r D a n _ i  to  h u r t  I s l a n d
n a - - a r  I l i r a -  l a - a - n d —  IV u n d s i c r , \ ea- r rnunt , t c u a - a -  n l i n e -  (P . M . 203) , T i c - i c - n - c  r n - a -
r a p i d s  t i a -  r n - a - i n - i _ i  go rge - s and o ’ct- r gr ~a - v c - l b a r s .

( ‘ ) 4 — m i l e -  r e a c h  f r a - i m n  E n f i e - l d  Dana -  to  fo o t  or E n i n t - i n -
P a - p a - a - u - s  (P . \ l . c - 4 ) ,  a - a - u - o d e -  r a t e -  r a p i d s  t } n r c - a - a - n gi a -  l e - d g e -  outcrops .

~~. F c i t - a - r e  C a - a - n o t -  i ng  P n - a -_ is ( P a - a - a - c h i c --s

H u e  o n l y n a v n a - . a - a t n o n  in a - pro - a - -e - u a - u - e m t s p a - - c a - I n c a i ly r c u 1 a - c - e s t c d  b y
l oca l  i a - _ i t t -  r e s t s  f o r  n - a r i a -  di- veIn -p a- ic-n t in  } c - c -  U ppe r  and n d d i e -  B a s  u - a - _ i s
w a s  a - i a - c -  e s t a b l i s l a - n a - e n t  n - a -  a c a n o e v c - ay  n - I c i n g  t h e  New i -{ar n p shn  — V e r -
mon t  b o r d e -r . A l t h o u g h the  t Q ~~Q b a s i n  p lan of i m p r o v e men t  ( S e e
Ma in P c -p o r t  a r _ i c - u  A p p e n d ix  K )  v~ n - i  id no t  p r o v i d e  t h e -  m i n i  n _ i n - r n  f Le a - a -  5
n c - e d e - d  to a s s - n r c -  d c - a - n - n i b b l e -  c - - t n n - c i n g  c a - c n d i t a - o n s  c c - n  t i e -  m a i n  r u - a -  c r

d u r i n g  t i _ i t - s u n _ i n _ i c - n  r a - - a - on t i_ is , i t  u s  a n t i c ip a t e d t h a t  t i _ i c r e - r e g u l a t i on  a - c - f
f l o w  r e - l e a s e - s  f r o n a -  IV i l d er  D a : a - n . s c h e - d u m l e c i  f o r  r c i i c e n s i a - a -c i n  .J u l a -
10 70 , a l so  \a- ou ld  n e c e s s i t a t e -  c l_ i a n g e - s  i n  r e l e a s e  f r o m  L a k e -  1- r a n — i s ,
t he  F i r s t  and  S e c o n d  C o n n a - - c t i c u u -’ L n -k e s , a nd f r o m _ i c -  l a - I c - c - c c - r e  a n d  C c - n c - e r-
a - n - r d  P e s e -r v o i r s . W h i l e  t h i s  p a - a - t c-n t i a l  r e r e c -c c - a - l a t i o n  of f l a - u a - a -  s i :_ i  t i c  U p u - _ i c  r
B a s i n  a-a- on- I d , i n  n a - n - s t  r a - - a c l _ i e s , p r o v i d e  t h e -  m i n i m u n_ i  f l ow s  r t - q u i r e d
f o r  c a n o e i n g  d u r i n g  the -  sn -n a -na - c -n m o n t h s , t d d i t i o n a l  f i n - a - a -  s a-a- a - a - n - i d  be
n e -e eL- c l  t o  n a - n - c - a -  f u t u r e  d e -n a - a n c i s f c c r  r i v e r c a - c u - _ i c _ i c i n g  \‘a - c - a - mr s .  C a - a - a - s m i l e - r -
a t i o n  s I n u u l d  be g i v e r _ i  to  p r a - a - a -  i s i o n  ( a - I  a d d i t i o n a l  low f low a c - u u - - . a -  n a - a - a - i o n
r i l c - a s a - i r c - s in  s u b s e q u e n t  p i a - a s c - s  a - f  u - h e  b a s i n  p lan a - c - f  u - u - a - I _ i a - c c - a -  c - T a - _ i a - - i a - a - .  Tin--
I 5— n a - a - i c - r e a c h  a - _ i n - t a - a -  t e n  C o l a - - b r o o k  am _ i d N o r t h  S t r a t f o r d  ~nd  a- I c - a - -  I 3 — m i l e
re -a cl-i i _ ia -  n a - a -  c - c c - i _ i  a -V a - i c i e r  Do n_i a n d  l i a r  t I s l a n d  w i -a - n - id  ha a - ’  a- ~ cc - l i t - n t  n _ i - - a -  a - - n  —
t i a l s  f o r  i _ i a - c - c - a - i n n -  f u t u r e -  c a - i a - a - a - u i- m i _ i c a - _ i e - e c j s .

4. Ou - l a - e r I rn p r a - c v e c n c - c i _ i 1  s

The- m- e a r e -  a - b r a - - a- - a - i c c - c -u - c - n - h i a t t  , a - r c - n - s  a - a - h e r e -  s a - - l t - c i i~~e- s i_ ic r c - a - n a - p r  v a - —
a - a - u - c - a - i t s  n - r e -  a - _ i a - - n - d c - n -  i s  S u m  u-~ u - n c - .i s i u r e _ is t a - c  e n - a - a - c - c e  i s t s . [ l i e -  l a - u - s t  n - r e - - u  i s
t h a -  u - i c e -cl f ca - r v i s a - u - n a - I  ‘c - a - n - rn i n g s  c - n p s t r - . u a - a - a -  c - i  f u m u r n a - c r  l a - n - / a - i u - u l S  t a - a - e t

t i s i n c - i l l y  c i t e  i a - c - a- g i a -  a - -  c a n o e i s t s  c - a - a - v  a - a - c i a - l i l a - i a -- a-a- ~ m m _ i n -  t I _ i c - i t  d a n a - n e a- a-- c a - c a - i -

h i t a - o r _ is o r  I l l s  a-~\ a - S a - . T i c - a - - s e- a - a - a m n l n n - s  i - a - i a - a - m Id s c u g - c c - s ’ t~ c - u a -  p a- i n -  S c a - m i n m f l a-

n - a -  a- h a - - i - c  l a - c - a - c - n a - a -  r d s  s h o u l d  bc c n m d a - . - h t - f m a - r m  a - a - a - v  n - a - a - c i a - a - p t  i s  m a - a - a - a - m u - c  a - a - ,  r c a - a - a -
I a - a - -  S c -  l a - u - a -  za r cls n a - a - d c  r a - u - a -  a- a - u  C c - i  b i n -  f l c c a - a -  c a - c - a - d i n  i o n s .  ‘i n s  a - a - u - i l  a-a- a - a - n a - a - m n  n - s  - i  r e

e s p e c i a l l y  n a - - i - c i e d  a - a - I  u - i : e  r e - u - u - n a - t u n i s  a - u I  L y m a n  F u l l s  l) u u - a - a -  (P . NI . ~-~7) ,
N u - a - r t l i u t i a - h e - r l u - a - n c l  (IV y o r i u - u - a - a -~~ ) D n a - a - n m  (FC . la-l . 3 2 1 ) ,  Sn - u - u - n a - nm 1- a - I l —  (P . M . 14~— 1 ,
a nd E r a - m a -  id D i m u - i  f t .  NI . m

I I c e -  n a - - c - m b  f c a - r  r e f - i c e  t a - i c  a - - a - i -  t i e r c a m _ i a - m e - n i - i s  c a - u - u - n - i - a -  c - u - a -  i - c a - e l - n a - - n

t b r i n c i a - - r s a - a - e r r u - a - s  c - a - a - u - c - S t  a- t a - S  t i _ i a - -  S i n  a - m a - :  a - i  u - n -  a 1 - c - a -  a - - i - u - - a -  a - u - a -  u - m i  s a f e  V u - u - c a s i a - r e - s .
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W e l l - m a r k e d  public a c c e s s  a reas  are  needed  so tha t  c a n o e i s tS  can
be aware of these potential r e fuge  a r ea s .  Small f l oa t s  should be
provided at t hese  public a c c e s s  a reas  because  the s teep  r ive rbanks
do not o f f e r  safe  f o o t i n g ,  p a r t i c u l a r l y  w h e n  the cla y soi l  becomes
mois t .  Simp le lean- tos  a lB o  should be p rov ided  so that  c l o t h i n g
and  o t h e r  e s s e n t i a l  i t ems  can be kept  d r y .

The t h i r d  a r e a  is t he  need  f o r  p o r t a g e  t r a i l  i mp r o v e m e n t s .
M a n y  po r t age  t r a i l s  a r e  not  m a r k e d  a roun d e x i s t i n g  p o w e r  dams.
Some of t h e s e  t r a i l s  a r e  h a z a r d o u s , p a r t i c u l a r l y to f e m a l e  c a n o e i s t s ,
as t h e y  en ta i l  c l i m b i n g  up s t eep ,  s l i p p e r y  c lay  or  t i l l  r i v e r b a n k s .
Minor  g r a d i n g  and d r a i n a g e  i m p r o v e m e n ts should  be c o n s i d e r e d  to
pr o v i d e  t r a i l s  of a d e q u a t e  w i d t h  and f o o t i ng ,  r u n n i n g  d i a g o n a l l y a c r o s s
the s t eep  r i v e r b a n k s .  In some of the  pow-er  pools , c o n s i d e r a t i o n
should  be g iven to p r o v i s i o n  of smal l  f l o a t s  or  p e r m a n e n t  s t eps  a - a - a -

the foo t  of the  u p s t r e a m  end of some p o r t a g e  t r a i l s , p a r t i c u l a r ly
w h e r e  the r i v e r b a n k s  a r e  v e r y  s teep .

C. F E D E R A L  PEBMI T P P O G B A M

I . N a v i g a t i o n  H i s t o r y

A m aj o r  b y— p r o d u c t  of the  c o m p r e h e n s i v e  s t u d s has  been the
s ign i f i c a n t  changes  b r o u g ht abou t  in the- r e -gu la t ions  p er t a i n i n g  to per-
mi t s  f o r  w o r k  in the  navigable  w a t e r s  of ti _ i c Conne c t i cu t  P m v e r .
P r i o r  to the  basin  s tud y, t he  Corps  of E n g i n e e rs ca- ins ide  red  t ha t  its
r e s p o n s i b i l i t y  f o r  r e v i e w i n g  p e r m i t s  on the  C o n n e c t i c u t  P i v er  e x t e n d e d
onl y to Hol yoke Dam (P . M . 87)  in M a s s a c h u s e t t s  in the  i n t er e s t  of

p r o t e c t i n g  navi gat ion  and navi gable  w a t e r s . H ow e v e r , the  n a - a - a - a - o r  de-
mands for  a w i d e r  ru-a -n a-n e of usc - s  of t he  r i v a - - r  ha v e- c aused  a c h a n g e  in
th i s  c - a r l i e r  p o s i t i o n .

H i s t o r i c a l l y ,  c o m m a - - m a - c a l  n a v i g a t i o n  on the  r i v a - r can  be t r a c e d
back to  t h e  U pper  Bas in , u p s t r e a m  of W e l l s  P i ve - r , V e r m o n t  (P .M. 26t ~).
U n t i l  the -  l a t e  18 0 0 ’ s , t h e  C o n n e c a - i c u t  P iv c - r w a s  a hi g h w a y  f o r  i n t e r -
s t a t e  c o m m e r c e  throug h t h e  u s e -  of n a v i g a t i o n  l ocks  and c a na l s  at ti-ic
n a - a n r  f a l l s  in t he  r i v e r . How e v e r , w i t h  t h a - -  a d v e n t  of m a n — m a d e  ob-
s t r i i c - - t i o n s  an d  t he  d e s t r c a - a - t i o n  a - i f  m o st  c - a - f  t h e  c a - a - a - _ i a - u i  s v s t e n a - s , t h  r i v e - r
u p s t r c - u - c r a - c  f r o m  H a r t f o r d , C o nn c - a- - t i c c m t  (P . NI . 52) is nm _ i t  e n - p u - a - b i t- b r
s e a - c i a -  c u - s e -  a t  tin p r e s e n t  t i n _ i c -  w i t h o u t  t h e  i n s t a l l a t i o n  of p a s s a g e -  f ac i l i -
t i e s  and of h ea - - ,- i n i p r c a -v c - n n - n  a - s .
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2. P r o s p e c t i v e  N a v i g a t i o n  D e - a - i u - a -~nds

The- s t u d y a - a - n  r e c r e a t i o n a l  b a - a -~i t m n a - u -  n e e -ds  ira - t h e  3 3 - m a - I n -  r e a c h

beta - a - c - c -n  F I a r t l e a - r d  and h i o l y o k e  r t - c u m n n _ i e n d s  c - x t e n s m \  a-- i m p r o ve  a - a - _ i e r . u- s
w h i c h  w i l l  p e r m i t  n a v i ga t io n  to  ex t en d  up to the  v i c i n i t y  of Hol y o k e
Dan_i. T h e  c o n a -p r e l -c e n s i v a - -  s t u d y  r e c o m m e n d s  s e l e c t i v e  cha nnel
i m p r o v e ments  f o r  r e cr e a t i o n a l  b o a t i ng  in t h e  14-mi le  r e a c h  u p s t n c - u - a -  a - a - -

i r a - a - n _ i  l io l y o ke  Darn . T he c o n _ i p r e i a - c’n s m v e  s tud y a lso  r e ve a l e d  inc reas -
ing  d a - - a - n a n d s  f o r  r e c r ea t i o n a l  boa t i nc  t h r o u g hou t  M a a a a c h u ee tt s and
C o n nc ct i c u t  and a - l i t  l a - c a - a -  c r  portia -ins of N a - a - a -  H a n_ i p sh i r e  and V e r m o n t .
T h e s e  de m a n d s  c a - a - c - i pled ‘-a- i t l _ i  the r c c o n_ i m e n d e d  r e c r e a t i o n a l b o a t i n g
in _ i p r o v e - m e n t s  a b o v e  and be - low l-Ioi y o k e  Dam a re  e x p e c t e d  to  generate
n e e d  f o r  f u t u r e  boat  p a s s a g e-  at Hol y oke and othe - r u p s t r e a m  da na -s.

As an a - te a - _ i a - of interest , ma - _ i c r e a t i onu a l  b o a t i n g  was  d c l n n e d  b y
the  l a - u - 3 2 P i v c - r  and  1-larbo r A c t  as c o n s t i t u t i n g  a f or m  of ‘c-a- a t e  r b o r nc-

com a -_ i c  rce  w l i e - t i - i c r  o r  no t  the- c r a a - t  a - a - c r c  f o r  hi r a - - .

T h e r e  a l so  is need  to r e g u l a t e  f l o w s in ti - m e I_i~a- s i n  to a - a - s u r e
a d e q u a c y  f o r  such  p u r p o s es  as n a v i g a t i o n , re- a- - r e - c - a - t i n - n, f i s h  and  -a m I d -
l i f e, a-a - u - a - a - c- n  q u a l i ty, a-a- a t e r  supp l y and p a - c a - a -  c r

3. Ne-e el f o r  Effective - Control

B e c a u s e  of t h e  a - a - - idl e and d i vcr s e  r a m i f i c a t i o n s  of a - c S s i I a - i ,  i d v c - r s a -
d e v e l o p m e n t  a l o n g  and a d j a c e nt  to  t h e  n -main  s t e m  of t a - a - c  C a n t _ i c - a- ‘ u - c c - na-
R i v e r , t h e - r e  is a need  f u r  t h e  c-- a- a lu a t i o n  of a - i _ i a - -  i r a - c -pac t  of ne’a-v pr c a - -

posed a-a- o r k s  on t h e  p u b l i c  i n t e r e s t s .  The  P c - i a - u - s e  A . t of  1 8 c - i u- n a - r a - e v u - e n ,  s

f i n e s  and c r i m i n a l  s a n c t i o n s  f o r  d u n _ i p ing  a-a- u - i s a - c s  i n t o  n a v i g a b l e  a - a - n - a - c
w i t h o u t  a p e r m i t .  This  a u t h o r i t y a - s s i g n c - d  t a - a -  t h e -  C o r p s  of E n g i n e -c-  u - s
has been i n v _ i k t - d  in r i - c e n t  ac t i o n s  u - n an  e f f o r t  to c a - c - n t  r n - i  p o i l c : n a - c m _ i

t h r o u g h the - e x e r c i s e -  of t i _ ia - _ i  13 efus  e- A c t  - s p e r u - c - a - u t  a - U n c u t  i a - u n .

Ir a -j r  t h e s e  r e a s o n s  t h e  C o r p s  a - a s  i n t e r p r e t e d  t h a t  i t s  a - a - n r i s d u - c t :  -

s h o u l d  e xt e n d  a l o n g  t h e  e n t i r e -  i-_ i - ma in  s t e - ma- i of t i - me -  n c r  so t h u - u - i t a - c - i - a - a -  n u t ,  ib lc-
s tanda rcl s n - i a y  be i nc -p o s e d  a-a- i t h  re - S pa - c a- t i c -  U S e -  a - i c - a -  c - l o p a - a - n e n t  i a - m d  p u -  i - e r  —

v a t i o n  a - c f  the- r i v e r . B y d e c l a r i n g  t i n -  n a - i v i g a b i l n i  v of t h e  r c a - c -  r , i n m a - c t ,
I S  t -x t cn d in g  380 a - m i l e s  a - u p s t r c a n _ i  t a - u  Nt u rp h\  D a r n  n a - a -  L c - c k c -  F r a u - a - a -  a - s  - a - n a - n -  ii

ne ede d prot ection a - a - i - id fla - - x i b i l n t y  is a - a - a-a- a - a - - a - a - i n - b i t  t a - a -  n - m e t - a -  t I _ i c  t h r a - - u a - t  a - m i

a- iVi [) ra -  p a -  - i~ (i n -V ‘- I n - p a - n i _ n a - s  a l o n g  I l ie ma - a- a- -

________________
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IV . C A N O F I N G  ON T R I B U T A R Y  S T RE A N ~S

A - E XISTING CANOEING RUNS ( R E A C H E S)

1. Seasonal  A v a iia b~~~t

The  p r i m e  canoe ing  season  wi th in  the  bas in  can v a r y  f r o m
6 to 12 weeks  in length d ur i n g  the  i - p r i m - mg r u n o f f  period , dep endi ng
upon the  s ize , t o p o g r a p hy  and loca t ion  of the  t r i b u t a r y  d ra inage  a rea .
D e p e n d a b l e  f low condi t ions u s u a l ly  a r e  ava i lab le  in the  lower  bas in
f r o m  ear l y Apr i l  to m i d - M a y ,  w h i l e  f a v o r a b l e  cond i t ions  in the upper
ba s in usua l l y occur  f r o m  late  A pr i l  to m i d - Ju n e .  In wet  y e a r s , the
canoeing season may extend an a d d i t i o n a l  3 to 4 weeks  t h r o u gh ea r l y
to m i d - J u ly.

Detai led d e s cr ip t i on s  01 sp e c i f i c  r e a c h e s  on nea r l y 30 s t r e a m s
h a v e  been compi led  to h ig hli ght  the  r e a c h e s  o f f e r i n g  i n t e r e s t i n g  or ex-

c i t ing  canoeing  condi t ions .  A l t h o u g h s c e n i c  r u n s  a r e  ava i l ab le  on
many s t r e a ms , m a n y  r e a c h e s  su c h  as the  m i d d l e  F a r m i i_ i  -ton and lower

D e e r f i eld  R i v e r s  have riot been in c l u d e d  b e c a u s e  t h e y  offe - onl y smooth
w a t e r  c o n d i t i o n s  w h i c h  can be f o u n d  on the  main r iv e r  or n e a r b y lakes

and ponds.  Many  r e a ch e s  c c - f i n - r i n g  ex c i t i n g  canoe ia-_ig condi t ions  have

not been i n cl u d e d  such  a - s  t hose  r e q u i r i n g  deck c o v e r s , se t t ing  poles ,

e x c e s s i v e ly l a r g e  r iv e r  I In - a - a - s -J r  f r e q u e n t  a - or t a g e s . Condi t ions  in the

s p e c i f i c  r e a ch e s  d e s c r i b e d  v a r y  f r o m  Class  1 t h r o u gh C la s s  4, as es-

t ab l i shed  b y t h e  A m e r i c a n  W h i t e - \ ~ a t e r  A f f i l i a t i o n , which  a r e  sum-

m a r i z e d  as f o l l o w s :

C la s s  1 - r i f f l e s  ( s l i g ht r a p i d s )  and  sma ll  a-a- ay e s
C la s s  2 - m c - i d l e r a t e  r a p ids and m i n o r  led ges
Class  3 - s t r o n g  r a p ids , s m a l l  f a l l s  and c r o s s  a-a- u-a- a - - n - s

In the  l i s t i n c -~ of can - c - n - i n c - c  s t r e a m s tha t  a - u l l o w s , t h e  r i v e r  m i l e

n u m b e r  noted a f t e r  e a a -  h s t r e - a a - _ i _ i  n a m e  a - - e p r e s e n t s  t a - n e  C onn e c t i c u t  R i v e r

mileage c - a - t  the  c - a - i n f l u e n c e -  c - u f  e a c h  sp e c i f i c  t r i b u t a r y  i - t m — a n _ i. In the

d e s c r i p t i o na  of c o n d i t c - c- a - u - i s  a l o n g  t h e  t r i i a - m i t c - a - r n m s, t h e  f a - g n m r e s  i a-c losed  by

p ar e n t h e s e s  r e p r e s en t  r i v e r  m i l e  d e s i g n a t I o n s  a l c u - n g  e ach  t r i b u t a r y .

2. N ev  H a m p sh i r e

The  p r i m e -  a - a - b i t e — a - a - c - c l ,  u- r e in  in t l i ’  ta-l e a-a-- H a n a - p s h i r a -  c — a - a - t a - c c - a - a -  c - c a -

t he  r iv e r  bas in  is l o c at e d  u - i _ i  t h i n -  a c - c a - a - l i e  r c u a - a - b a -e”~ u - f  a- c- n- -\ rn na- o I_ i o o - c c a - c

Ru-ver. Other p opc~ l e r  via - it e— a-a -ate r rum -m s a i n -  , a - v c - a - i l a I a - i t  in  t h e  h e a d w c - i t n - a - s

a - a - f  the - U p p e r  A a - u - a - a - i a - m c - u - c - - c - c - s U C, th e middle m n - a - ci a - e s a - i f  t he  N i a - s c u c i a - c i, ti-m e
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middle  r e a c h e s  of t he  Sugar , the  lower  r e a c h e s  of t he  Cold  and the-

upper r eaches  of the Ashue lot  R i v e r .  The most depen dable f low
condi t ions  a r e  ava i l ab le  it -i the upper and middle reache s  of the Am-
monoosuc , which  can be run  fo llowing  h e a v y  r a i n s  a f t e r  the  u s u a l
canoeing season ends in mid-June.  Weekday  runs usual l y a re avai l -
able in the  midd le  r e a c h e s  of the Sugar when u p s t r e a m  i n d u st r i a l
dams make flow r e l e a s e s .  Ei ght t r i b u t a r i e s  wi th in  the  New Hamp-
sh i r e  sect ion of the  basin provide in te res t ing  canoeing  run s as f o l l o ws :

( I )  Ashuelot  R ive r  - R. M. 140

6 -mi le  reach  fr o m  Gilsumn Gorge  (R . NI. 40)  to a - c - c ad of S u r r y
Mountain Reservoir ( R. M. 34); strong rapids shifting to mild r a p i d s ,
w ith pi tch ( at R. M. 38) that should be scouted .

6-mi l e  r each  on The B r a n c h  f r o m  Ot te r  B r a - a - c c - K  fl~~a--n (R . NI a - a - )

to main r i v e r  south  of Keene ;  c o n t i n u o u s  s t r o n g  r ap i d s  t r n - L a - a - n  a - c r  c k e a - _ i

darn (R . N-I. 1 ) ;  run is con t ingen t  upon r e l e a s e s  I n c - c - r n  ~- :  c- - a - t r o l  c - a - n - a - u.

( 2 )  Cold R i v e r  - R. M. 172

1 2 - m i l e  r e a c h  f r o m  g o r g e  at South  ;c-a - c w o r t h  (R .  Ni . 13 ) t c -  Co l d
R iv e r  v i l l a g e -  ( l’l . NI . I ) ;  c o n t i n u o u s  s t r o n g  r a p i d s ;  p i t c h  (R . NI . 1 0)
above ~-\lstead s h a - a - a - n i d  be scouted; t a - va - c - d ams  at A l s t e a d  (R . NI a - c - _ 7 )  ar _ i d
Drewsville G a - u r a - a -,_i (R . NI .  4) require portages.

( 3 )  S ugar  R i v e r  — R . NI . 195

7 — i n n  i n -  r n - i a - h  n r a - a - r n  N a - a - r t h  N e w -p o r t  Dam (R . Ia--I . 15) t a -_ i  s l a c k
ta -a-- c - a -  m i l e s  a- I c c - a - a - -  C ia  r c a - c - n c -  c a - c - a -  (R . NI . 8) ;  s t r o a - _ ig r a p id s  s h i f t i n g  t a- - u - a - a - a - n _ i n - r a t e.

r ap ids - m a y  be r u n  on a-e t -ek d ay s  w h ir _ i industrial d a m s  i - i -make  f l ow re-
leases .

( 4 )  M n - s  coma R i v e n  — R. Nt . 214

4 — a - n i i c -  r e a c h  f r o m  dan-i (R . M . 9) ta-a- n- m i l e s  la - elm _ ia - a - -  M a c - a - c o m a

Lake , Er u f i e l d  to u p p e r  dam at L e b a n c c a - _ i  ( R .  NI . 5) ;  s t n i a - g r a p ids  s h n t t m n g

to m ode rate r a p ids .

( 5 )  A m n a - o n o o s a -m a -  R i a - - e r  ( R .  Ia-I . Z t a - m t a -)

7 — m i l e  r e a c h  t r o t -n i c - c - c - c - a -  a - c l  L a - m a - a - t m Amn m - n o n o o s a - m c  F a l l s  at Ta-va -n

M a i n t a i n  (R .  M. 40)  t u a -  P i e r c e  B r i d ge (R . NI 33 ) ;  a - m a - c a - d e r a t e -  r a p a - o s  an d

f u - a - s t  c a - a - r r e n t  s h i f t i n g  to s t r o n g  r a p ids and l a r g e  b o u l d e r s . ( Th e  i a - e x t

3 — m n i l e  r e - , a - a -  h would  be a v c -  c- a - d e d  b y m any  c a u - c - c - u a - - c  st c - a - a - a - c-a- i t  e n - a - _ i s a - s t  s c - c t  ,1

1 — 5 1
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sha rp  pitch that must be portaged , 2 miles of slack wate r , portage
aroun d dam at Maplewood (R. M. 31) and scouting of 1-mile long
gorge that usuall y is impassable).

6-mile reach f rom gorge at Maplewood (R . M. 30) to head of
rese rvo i r  at Littleton Dam, mixture of s trong to moderate rapid8 that
should be scouted at Alder  Brook (R . M. 27).

4-mile reach f rom mouth of Wild Ammonoosuc River  at Bath
(R. M. 4 ) to dam near C onnecticut River  at Woodsvi l le ;  mixture of
good current and riffles.

(6)  J ohn s River  - R. M. 303

6-mi le  reach  f rom Whi te f i e ld  (R . M. 6) to Connect icut  R ive r
at Dalton ; scenic run when fas t  c u r r e n t  avai lable  in A pr i l  and May.

(7)  Is rae l  R ive r - R. M. 3 1 2

8-mile reach f r o m  the Meadows (R . M. 12) in J e f f e r son  ex-
tendin g th r ou gh Riverto x -u to breeched dam (R . M. 4) two miles above
Lancaster;  mixture  of mild to modera te  rapids.

(8)  Upp er Ammonoosuc - R. M. 325

8-mile reach  f r o m  Y o r k  Pond Road off wes t  side of Ber l in-
West  Milan road (R. M. 30) to junc t ion  with North Branch at West
Milan (R . M. 22) ;  continuous moderate  to s t rong rapids;  gorge  at mouth
of Hi gg ins Brook (R . M. 25) should be scouted.

3. V er mont

The prime whi te-water  run in the Vermont section of the r iver
basin is located in the middle  r e a ch e s  of the White  R i v e r .  Exce l len t  a-
wh i t e -wa te r  runs  also a re  avai lable  in the  upper  r e a c h e s  of the  Nul-
hegan , the lower r eaches  of the P as s u m p s i c  East  B r a n c h , the lower
r e a c h e s  of the Wel l s , the lower r e a c h e s  of the Ottauquechee , the  middle
reaches  of the Black , the middle  reaches  of the Saxtons and the upper
r e a c h e s  of the W e s t  Ri a - - e r .  Dependable  flow cond i t ions  usua l l y avail-
able  along middle  at_ i d lower  r e a c h e s  of the Whi te  R i v e r  except d u r i n g
dr ier  than average  summers .  The usual  c a n o e i ng  s e a s o n  on the  o the r

s t r eams  extends th roug h May,  e x c e p t  on a few s t r eams  such as Saxtons
R i v e r  which  can be run  a f t er  h e a v y  r a in s .  Ten t r i b u t a r i e s  wi th in  the
7e r m o n t  por t ion of t he  r i v e r  bas in  p rov ide  good canoe ing  r u n s  as

fo l lows:  

- —---——- -— -—— — _ _



( 1)  W e s t  Ri ’eer - R. I I . l4 ~

1 ~-mi1e r e a c h  f r o m  L o n d o n d e r r y  (R . M . 36) to head of Town-
shend  R e s e r v o i r  at East  Jamaica  (R . M. 2 3 ) ;  m o d e r a t e  r a p a - d~ s h if t n a - n ~
to steep p i tches  and s t rong r ap ids ;  po r t ages  r e q u i r e d  at dams at South
L o n d o n d e r r y  (P . M . 33 )and  Ball Mounta in  (R . M. 2 6 ) ;  p o r t a g e s  a l so  re-
q u i r e d  at the  Dump lings  (huge  b o u l d e rs  below Bail  l a - loun ta in  D a m )
dur ing  hig h water .  Canoe and kayak r a c e s  ar e  he ld  each s p r i n g  in the
4 -mi l e  r each  below the Dump lings  w it h  f low r e l ea se s  t r o m  Ball  M o u n t a a - i -~
Dam.

10-mi le  i-each f r o m  T ow nsh e n d  Dam (R . NI . 21)  to dam at
W e s t  D u m m e r s t o n  (R . M. 11) ;  good c u r r e n t  and s h o r t  r a p ids w h i~ .h

u s u a l l y can be run at low wa te r  s t age s .

(2)  Saxtons R ive r  - R . M. 1 7 3

7 — n - m i l e  r e ach  f r o m  South B r a n c h  at Gi - a ± ~ - n .  (R . 1--I . 1 1)  to  Sax-
tons  R i v e r  v i l l age  (R. M . 4);  sevei- e r a p ids s h i f t i n g  t a  s t r o n g  r a t - n c - k ;

led ge below Can-ibr id gepor t  (R . M . 7) is i m p a s s a bl e  at i n i g l a -  a - e a t e r .

(3 )  W il l i a m s  R i v e r  - R . M. 176

8-mile  reach  f r o m  the Rou te  103  b r i d ge below G as se t t s on
Nort h_i Branch (R. M. 16) and extending through C h e s t e r  to B a r t - c a - - s -
yu le G o r g e  (R . M. 8) one mile  above-  t h e  v i l l ag e ;  n - m o d e r a t e  r a u _ i i d s  and
f a s t  c u r r e~_i t.

(4) Black R i v e r  - R . M . 1 8 3

8—mi le  r each  f r o m  W h i te s v i ll e  Dam i a - u  Cave— n - a --l i e- h (R.  Mi . 2 1 )
to P e r k i n s v il le  Darn (R. M. 1 3) ;  m o d e r a t e  ra a-i l d s , a-a- a - t ic -  s t r o n g  r a p i d s
and bou lde r s  in middle  sect ion.

( 5 )  Ot t au q u e c h e e  R i v e r  - R. M . 2 1 0

1 3 — m i l e  r e a c h  froi-n W e s t  Bi - i d ~~e a - a - a t er Dam (R . Nt  2< 1 ) t n -

W e s t  W ecodstock Dam (R . M. 16) ;  m o d e r a t e  r a p ids - a- n - i a - s e-a -a - -c y be Ic c- a - a -

l~r id gewater (la - rners (R . NI. 13) may r e q u i r e  1 ) m ) r t d  <a - i f l g  at l a - c - a - a -  a - e a t e r
s tages .

4 — m i l e  r e c a -  I _ i I r a - a - a - a - i  Q a - i c e l n e e  G-. c r g e  (R.  I a - i .  b)  t a - u  h n - n - d  a - c f  N o r t h
H a r t l an d  R e s o r a - - c - c - i r  (R . Ni . g u I ) ;  n a - m u d o r , e t e  to s t r o n g  r a p i d r — . 

- -  - - - - _~~~~~
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(6) White River - R. M. 2 1 5

8-mile reach f rom Wes t  Branch  in R o c h e s t er  (R. M. 48) to
Tweed River in Stockbr id ge (R . M . 4 0) ;  easy to mod erate rapids.

7 - m i l e  reach f r o m  G a y e a - a - i l l e  damsite (R. M. 35) to Bethel
vi l lage (R. M. 28 );  modera te  rapids  provide  excel lent  whi te-water
run f rom Apri l  to mid - June .

20-mi le  reach  f r o m  Bethel Dam (R .  M. 2 7) to lo ver  end
of rap ids  at W e s t  H a r t f o r d  (R. M. 7);  moderate  rapids  shif t ing to sharp

pi t ches  over numerous  led ges ;  passage is usual l y possible through
th e s u m m er , un less d r i e r  than normal  summer .  Canoe and kayak races
are  held in the lower half of th i s  reach dur ing  the  spring f r e she t  period.

6-mile re ach  on the F i r s t  Br a n c h  f rom Crams  Brook (R. M. 14)

in Chelsea to upper darn at Turubr idg e  (R. M. 8); modera te ly  s teep run
and sha rp  drops ove r many led ges;  portages a r e  needed at dams at North

T u n br id ge (R. M. 12) and Tunbr id ge (R. M. 10 ).

(7) Waits  River  - R . M . 247

7-mile reach f rom Tabor Branch at Eas t  Cor inth  (R M. 10)

to head of r e s ervo i r  two miles above Bradfo rd  (R. M. 3 ); modera te

rapids, with sharp pitch below mouth of South Branch (R. M. 7) that
should be scouted.

(8) Wel l s  River  - R . M . 266

7—mile  r each f ror r i  upper brid ge in Groton (R. M. 11) to Bol-
t o n v i l l e  Dam (R. M. 4) ,  st rong  rap ids , wi th r ema ins  of old dam (R. Mi.
10 ) that  sho u ld be sco ut ed .

(9) Passump sic  R i v e r  Tr i b u t a r i e s -  R. M. 2 79

4- mile reach  on the Eas t  B r an c h  f r o m  darn at East  Burke

(B.. M. 4) to junct ion with West Branch above Ly a- idoa -_ i a - ’i l l e;  cont inuous ,

stee p drops must  be run at hig h wa ter .

19-mi le  r each  on the Moose R iv e r  frorri  br id ge (R.  M. 24)

one mile above Vic to ry  vil lage to gorge  at East  St. l o h u i s b u r y  (R. Mi
m i x t u re  of str ong rapids , st eep d ro ps and fas t  cu r r e nt .
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( 1)  \ca lh c~~ar _ i  R i a - e r  — R. NI 345

h - m il e  r e a c h  f r o m  Eas t  B r ig hton village (R . Mi 13)  to head
of pool  (R . Ni m )  i m pou n d e d  b y Stone Dam;  m o d e r a t e  r a p ids  a n d  good
c u r r e nt -

4 — n _ i i I r -  r e a c h  f r o m  Sto i c - c  D;~rrc - (R .  N-I . 4) to  f o r m e r  clam at
B loomf ie ld  n e a r  c o n f l u e n c e  w ith C o n n e c t i c u t  R i v e r ;  s t r o ng  r ap i d s
s h i f t i n g  t , c  m o d e r a t e  r a p i d s ;  r a p ids at l a s t  bend b e f o r e  mouth  of E a s t
Branch (R. M. 3) must be portaged .

4 . M a s s a c h u s e t t s

E x c e ll en t  a - v h i t e — w a t e r  r u n s  a r e  a va i l a b l e  in the m i d dl e  and
lower  r e a c h e s  of t he  W e s t  B r a n c h  of t h e  W e s t f i e l d  R i v e r  a n d  in t h e
I c - a w e r  re aches  of th e Quaboag River . Other popular a-clc- :te-water runs
a r e  ava i l ab l e  in the  middle  and b a - a - e r  r e a c h es  ( c t  t h e  N i n U e r s , th a - -
m idd le  r e a c h e s  of the  D e e r f i e l d  and t h e  m i d d l e  a a - _ i d low e r  r e - a - c h e s  of
the  W e s t  B r a n c h  of the  W e s t f i e l d  R i a -  er . A i t h o uch  a - n m d u s t r i a l  a - a - a  s te
po l lu t ion  now c a u s e s  the  f o l l o w i n g  s t r e a m s  to be s o m e w h a t  u n a t t r a c t a - v e
during t h e  s u m m e r  m o n t h s , w e e k day  r u n s  u s u a l l y a r e  a v a i l a b l e  in -  t o e
lower r e a c h e s  of t he  M i c i l e r s , the  u p p e r  r e a c h e s  of t h e  W e s c t i - i h  m a i n
stem dn d  the  midd le  r e a c h e s  of the  W a r e  R i v e r  a - v a - c - e n  n n d u s t r ; a I  d a m s
make  f low r e l e a s e s .  Six t r i b u t a r i e s  w i t h i n  the  N - l a s s a c ch u s e t t s  s e c t i o n
of the  r i v e r  basin  o f f e r  i n t e r e s t i n g  c a n o e i n g  r u n s  as i - l a - o w s :

( 1)  F a r m in gt o n  R i v e r  - R. N-I u 7

5 — m i l e  r e a c h  or , t h e  W e s t  B r a n c h  (abou t  -
~ 

n-i i l e s  n o r t h  of the
C o n n e c t i c u t  State l ine  ) e x t e n d in g  f r o m  Otis  v i l l a g e  (R . N I 7 

~~) 
tc  hi g h-

w a y  b r i c-ige  in T o l l a n d  S t a t u -  F o r e s t  (R . Nc-i t k) ;  m a - a - n e d  a-~as~ r a p ids  and
f a s t  c u r r e n t , w i t h  a s t eep  p itch near  t h e  outlet f r o na- O t i s  R e s e r a - c i r
(R. Mi . 70)  tha t  shou ld  be sc o u t ee . A n n u a l  c o m p e t l i c - o n s  f o r  ex p e r t
c a n - c - e c - s t c  c- -a - r e  he ld  each  s p r i n g  in the  n e x t  r e a c h  d c - c -v a - - s t r e a n a - , a-

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

( 2 )  W e st f i e l d  R i v e r  — R . M. 75

2 4 — m i l e  r each  a - c i a -  t h e  N o r t h  B r a n c h  f r o m  W e - s t  C a - i m r _ i _ i  r a - I  — c - c - c -

v i l l a g e  ( I I . N I a - 3 )  a n - a - i  ex t e n d i n g  t a - a - r c a - a - l a - a -f_ i ~3a-v u ft  R i v e r  v i l l a - c e  ( a - - . NI . - - )

t a - u  h ead  c c - f  Ka-_iightvillc- R e s o  r v o u r  (d  NI . 3 3 ) ;  c -  c - I c - a - c - i a - c -  a - .  a- a - a - a -  - c c - - r a t e -
r a p i d s  a - b a - c a - c Sa-a- i~ t River , shifting t u  - st a -- c a - r a - g t c -  c i n f i c - c u l t  r t ; c a - d s  a l a -  c V C

~V e s t  C h e s t e r f i e l d  Dam (R.  Nt . 4 1 )  a n d  C h e s t e r f a - e - I d  G o r g a - - (R N I 3 Q ) ,
w h i c h  b u a - t I _ i  m u s t  be p o r t a g e d , t E a - c a - ’  c h an g i ng  I - a - a - c -  - d c r a t e  r a p a - a - h - .

I — c-
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5-mile run on the  Nor th  B r a n c h  f r o m  Kni gh tvi l l e  Dam (R.  M. 30)
to one mi le  below Hunt ing ton  (R. M. 25) ,  at t he  head  of t h e  main r i v e r;
cont inuous , s t rong  rapid8 , with go rge  (R M. 28) which  should be scou ted .
Whi te -water  r aces  a r e  held in th is  r each  each s p r i n g  us ing  f low r e l e a s e s
f r o m  Knig htvil le  Dam

9-mi le  reach on the  W e s t  B r a n c h  f r o m  g o r g e  at M i d d l e fie l d
(R. M. 10) to dam at Huntington (R . M. 1 ) ;  d i f f i c u l t  r a p i d s  s h i f t i n g  at
Ches te r  (R . M. 6) to s t r ong  rap ids .

(3)  Chicopee R ive r  T r i b u t a r i e s  - R. M. 81

8-mi le  reach  on the  Quaboag R ive r  f r o m  lower  dam at W e s t
W a r r e n  v i l l age  (R . M. 14) to B la n c h a r d v i ll e  Dam (R . M. 6) ;  m o d e r a t e
to s t rong rap ids , with two p i tches  of d i f f i c u l t  rap ids  (R . M. 13) which
should be scouted.

11 -mile r e a c h  on the  W a r e  R i v e r  f r o m  dam at W h e e l w r i ght
(R. M. 23) to upper  dam at W a r e  (R . M . 1 2 ) ;  mode ra t e  r a p ids mixed
with r i f f l e s  and f a s t  c u r r e n t , with pitch below G ilb e r t v il l e  cove red
br id g e (R.  Mi 16) which  should  be scouted.

(4) D e e r f i e l d  R iv e r  - R. M. 119

10-mile  r each  f r - rn powerhouse  canal  (R . M. 36) two mi l e s
below M o n r o e  v i l l a g e  to Char lemoru t v i l l age  (R . M. 2 6 ) ;  d i f f i c u l t  r a p ids
sh i f t i ng  to modera te  r ap id s  below Hoosac  T u n n e l , w n t h  pi tch at Zoar
Gap (R . M. 32) which should be scouted.

(5 )  Mil lers  River  - R. Mi . 12 6

6 -mi l e  r each  fr o m  dam at South R o y a l s t o n  (R.  Mi.  26) to u p p e r
darn at A t ho l  (R . M. 20) ;  cont inuous, s t r o n g  r a p ids , w a - t h  go rg e  (R . M.
21)  abov e A t h c - c - i  that should be scouted .

6 -mi le  r e a c h  fr o m  dam at Erving (R . NI 8) t a - c  u p p e r  dam at
M i l l e r s  Fa l l s  (R . M . 2) ;  m ixed  s t r o n g  to d i f f i cu l t  r ap ids , a-a-~- i t h  chute
(R . M 5) above M i l l e r s  Fa l l s  tha t  r e q u i r e s  s cou t ing .

Za- Connec t i cu t

T h er e  a r e  t h r e e  w h i t e - w a t e r  r u n s  w i t h i n  the  C o n n o c t c - c a - a - t
sec t ion  of th e  r i v e r  b a s in . T h e  mos t  popular  is a 3 - m i l e  r u t , ,  in Col-
c he st er , in the  uppe r  r e a c h e s  of t h e  Salmon R i a - - e r , i m r n ’ - d c - a t e l v  up—
s t re ar n  of B l a c kl ed ge R i v e r .  T h e  u c l a - a - e r  t a - a -c a-c-  r u i n s : , w h i c h  r e o c - i c -  r e  m c - c - z -e

J~~ 5~c- 
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e x p e r i e r - ~ e u t a-~ d p r o a -~ de g r e a t e r  - h a l i e c c - g e , c o n s i s t  a - f a 2—mil e r u T _ i  or. the

Ica- ’:er St i l l  R i v e r , b e f o r e  i t  J o n ’ s  t h e  F a rm n n g t~~a-; n e ar  R c - v e r t o n , and the

2 — m n l e  1on- ~ g c - c - r g c -~ :~ Lc -n g  t h e  F a r r a - d r g t u n , be l ow t h e  La ~ t B r a n c h , ca ll ed

Satar - s K c n : g dom.

Fas t  r i v er  c u r r — c - c - t r  : c - c - r r r e r ly w e r e  a a - a i l n a - b l e  on a weekday

bas i s  ~r t h e-  1 ~ -rni !e r each  c~ t h e  F a r r nin g t on  be tween  Hog back Dam (R. M.

56) and C o l l a - r _ i s v i l l e, when  f t o ’v  r c a - e a s e s  were  made for operation of the

C o l l i n s v i l l a - c  m i l l s .  T he s e  r i p a r l a ru  r i g F t s  r e c e n t l y a-v~~re  p u r c h a s e d  by

the l-i a r t f : c - r d  N l e t r o p a - - l n t a r c -  D i s t r i c t  ( C om r n i s sn o n )  to mee t the  wate r  sup-

ply  nec-cs of the  H a r t f or d  a r ’~c--a- . i-1 , a -v ev er , a 7 - m i l e  r - : I c -  crc - t he  lower

Far r ru in ct c c -n at ~. i ndso r  o : te r s  m o der a t e  r a p ids  ar ~ca- f a i r  c u r r e n t  when week-

day f l o w  rr- l -:’ases a r e  t r a d e  f r c - c r r c- R a : r c - b c a-v Do ra -a - f o r  power  ge n e r a t i o n .

T h r e e  t r n b u t a r  a - . ”- i th in  t h e  C c c -n n e c t :c u t  s ec tn on  of ft- c r i v e r  b a s i n  o f f e r

good can o e i n g  r c - n n s  as f oD o w s :

( 1)  S c - a - I r a - i o n  R i v e r  — iL M. 18

8 -mi le _r e a c h  a - r c a - r i  R i - - e r  Road in Lo r t h  W e s t c h e s t e r  (R.  M . 12)

to L e esv i ] I e  Dam (R.  Mi . 4~ ; se en  cc- run - a - i m o d e r a t e  r ap ids ch a n g n n g  to

f a s t  c u r r e n t  t h r o u g h t h e  Saira - -con R i v er  Stat e Fo r e s t .  This  modera te

r u n  can be eom inc - d a - c a - t b  the m o r e  d n f f n c u l t , 3 - n a - i a - c -  l ong ,  w h i t e - w a t e r

run  that be-~-,ri .a- near  the H e br o n ~~C o l ch e st m_ i r t c a-a - r a - I n f l e .

( 2 )  }-lockanum Rn v e r  - R. Nt . 50

1-n rc - n a - c -n  r e a c h  On t~n e  IL a: er r a - o o s e n  R n  :er imrn ed -c a t e lv  ca- c a-v n-

s t r e a m  fr o m  the  m a - l i  dare. c i t  V e r a - - i  a- c o m b i n e d  t ic - ~~:v 4- ca -a- 1e r e a c h

on the  H o a - : b i n a - a - r r c -  R i v e r  that  ex t e : ;d s  d o w n s t r e a m  to U a - c - i c - r _ i  Pond Dam at

~-~r a - n r a - e ’t c r  (R .  M. 7 ) ;  f a s t  c ur r e n i : is a v a i l a l a - l e  a f t e r  h e a v y  r a i n s  a-cr

wh e n  the mil l at c -; e r a - - a -oa-a- r c l c - a - . s e s  a good flow -~~ w a t e r .

(3)  Far ~~~~r - ~~~ n- R i v e r  - a - u  a-
~

1 n~~m i l o  r~~a - ch  f r o m  - a - o gb a c k  ( G c c - o a - a - - a -  in )  Dam (R.  NI .  57) a - c - c -  t h e  J
up p e r d a m  -it  C o L t n n s a - ’ i le  I L  Nt 4 1 ) ;  r n i x t c~ rc -  of e a s y  to  a - n c - c - d e r c a - t e  r ap ids , I

except  fo r  ~ t r - c - n g  r a p i ds  in 2 -r e l I c - a - a - m u g go r g e  ; a - t  S c - a - t a n ’ s K in g don (P a-. Mi.
15) w h i c h  h a s  an a l - -  c - n t  d r o p  t h a t  m u s t  he p a - r t .;i go d .

B. PROSP E CTI VE CA L DE~~~C R U L S  ( R E A C T  a - E S )

N c - c - -  ~~ c - i  t h e  m a - a -  — I l  - c-~v - c  a-~ -n  c - a - m t - c t ,  cr p r o t e c t s  p r o p osee  a- or i n c l u S a - o n

in the  I ‘~~~0 (earl y ac-t ;ua - r ) hr sin pa - a u -f i m p r - c - a - r n a -enc - t ( s m ~~c- P la tes  K — i

and K — l c a -  in A a - , c - - - c - c - c a - a -~ K I  ‘ v u - c a - I d  p r o v o i e  s a - a - f f a - c c - l - ”t f l a a - v  t a - c -  p e r a - c - _ i : I  c a t _ i c - c e u i _ i g

i r -  t h e  t a - i a - c c - t r y  a- - c - a - u c h s d a - - s c r u i c e o l  ii - - a- e a - i -  Sc- c -c t a - c -  a - c - -\ -- a-’ a d e a - u e - c - cCa - b l a - - ,

dna - i l ’.- b a s i s  O a -r c n a- .’b n - a - l a-
~ _ i ( a -  su r c - c r - a - c - e r  R c - O a - S e  7 . I t  i s  a - - c t  l o l a - a - C f- r i  t h a t  addi-

t i o n a l  b c - -v fL- -v - c - i t t  a - - a - V i t a - o r -  t m r ~~c j o C t s  a-~ a - l i  a-a -c a c - R t m - d  t o  t a - a - a -  b a s c - r  n b _ i a - a -  in
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f u t u r e  a - a - a - a r s  tha t  wi l l  permit dependable canoeing on some of the tri-

b u t a r y  st reams.  However , cons ide r a t ion  wi l l  be given to possible  re-

l ea se s  f r o m  ex is t ing  s to rage  pro jec t s  or f r o m  pr o j e c t s  in the 1980

p lan so tha t  s u bs t a n t i a l  r e l e a s es  could be made over  a 6 to 12-hour

per iod  to pe rmi t  good canoeing  condi t ions  on a scheduled basis on

seve ra l  of the more  i n t e r e s t i n g  or sceni c s t r eams .  For example,

gradual  bui ldup of pool levels within some of the  W e s t f i e l d  River  Basin

st o r age  r e s er v o i r s  so that subs tan t i a l  low f low augmenta t ion  r e l ea se s

could be made two or th ree  t imes  each summer  and autumn.
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