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S t u d y  oS Water Q u a l i t y  o f  
N o r t h  B r a n c h ,  B i r c h  B r o o k  

R e b e c c a  E d w a r d s  

May 1 0 ,  1991 

A s  a h i k e r ,  I f r e q u e n t l y  f i n d  m y s e l f  d e b a t i n g  a b o u t  w h e t h e r  

I s h o u l d  drinl.:: f r o m  a n a t u r a l  b o d y  o f  w a t e r -  w i t h o u t  p u r i f y i n g  i t  

f i r s t .  A l t h o u g h  i o d i n e  is r e l a t i v e l y  q u i c k  a n d  e f f e c t i v e  as  a 
0 
b 

water p u r i - f i e r ,  i t  d o e s  n o t  t a s t e  g o o d ,  a n d  is p r o b a b l y  n o t  t o o  

h e a l t h y .  W h i l e  n a t u r a l  b o d i e s  o f  water a t  lower e l e v a t i o n s  are 

m o s t  1  i k e l  y p o l  l u t e d ,  n a t u r a l  waters a t  h i  y h e r  e l e v a t i o n s ,  

e s p e c i a l l y  t h o s e  t h a t  a re  remote f r a m  human i m p a c t s ,  are 

p a r t i c u l a r l y  t e m p t i n g  t o  d r i n k .  One d a y  I f o u n d  m y s e l f  w o n d e r i n g  

i S  I c o u l d  d r i n k  f r o m  t h e  u p p e r  p a r t  o f  B i r c h  B r o o k ,  f r o m  t h e  

N o r t h  B r a n c h ,  w h e r e  t h e  B i r c h  Brook  t r a i l  is l o c a t e d .  By 

s t u d y i n g  t h e  h e a d w a t e r s  o f  B i r c h  B r o o k ,  w h e r e  n o  human i m p a c t  

o t h e r  t h a n  t h a t  c a u s e d  b y  h i k e r s  is  a l l a w e d ,  I wou ld  b e  a b l e  t o  

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

p r e c i p i t a t i o n )  of: p o l l u t i o n  ( i f  i t  e x i s t e d ) ,  t h e  s o u r c e s  t h a t  a re  

n u t  u b v i u u s  t o  t h e  e y e .  Pe l -haps  some  o f  my c o n c l u s i o n s  wou ld  

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

b o d i e s  o f  water a t  h i g h e r  e l e v a t i o n s ,  e s p e c i a l l y  t h o s e  t h a t  

r e c e i v e  l o w  l e v e l s  uf human i m p a c t .  

M e t h u d 5  

T h e  s a m p l e s  were c o l l e c t e d  o n  S u n d a y ,  A p r i l  21, 1 9 9 1 .  A l l  

o f  t h e  s a m p l e s  w i t h  a n  "FLU i n  t h e i r  name were c o l l e c t e d  f r o m  t h e  



approximate middle o f  t h e  main f low,  above where I stood, i n  

order t o  prevent myself from contaminat ing t h e  sample be fore  i t  

entered t h e  b o t t l e .  The samples w i t h  "ST" i n  t h e i r  names were 

taken from stagnant poo ls  l oca ted  towards t he  s ides  o f  t he  brook. 

These were taken w i t h  a forward scooping motion so t o  prevent my 

hand from contaminat ing t h e  water be fore  i t  entered t he  sample 

b o t t l e .  The samples were then 

home. 

Over t h e  course o f  t he  f o l l o w i n g  th ree  weeks, t he  samples 

were analyzed f o r  t o t a l  co l i f o r r q  b a c t e r i a  count, f eca l  c o l i f o r m  
/ W L k a u r M -  5M.94  

b a c t e r i a  count, pH, ac i d  neu t ra l  i z i n g  capac i t y  ( A ~ c ) ,  c a t i o n  

content and anion content (Ca, Mg, K ,  Na, F, 504, NOS, and C1). 

The two c o l i f o r m  t e s t s  were done about 24 hours a f t e r  c o l l e c t i n g  

t he  samples. The pH and &NC were not  done u n t i l  n ine  days a f t e r  

c o l l e c t i n g  t he  samples. The anion and c a t i o n  t e s t i n g  was done i n  

t he  second and t h i r d  weeks o f  ana lys i s  t o  f i l t e r e d  samples. 

The methods used f o r  a l l  o f  these t e s t s  were t he  same as the  

methods used i n  labs. 

gaggle S i t e  Desgr ie t ioc  

Samples were co l l e c ted  a t  s i t e s  along t h e  North Branch o f  

B i r ch  Brook, s t a r t i n y  a t  i t s  o r i g i n s  and ending just below i t s  

i n t e r s e c t i o n  w i t h  t he  Middle and South Branches o f  B i r c h  Brook. 

The western-most end o f  the  North Branch i s  d i v ided  i n t o  two 
97 1 ) ( ttrbhnes . 

veins, t he  nor thern  ve in  and southern vein.  (NNB = nor thern  ve in  

o f  North Branch; SMB = southern ve in  o f  Nor th Branch> Thus, I 



,/" 
, , ' s a m p l e d  t w o  o r i g i n s  o f  t h e  N o r t h  B r a n c h  h y  f o l l o w i n g  

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

Lcapi 1 lar ies .  S a m p l e  #IN FL came f r o m  t h e  h i g h e s t  d i s t i n g u i s h a b l e  

p o i n t  o n  t h e  NNb ( a t  a n  e l e v a t i o n  0 . f  a b o u t  1850 f t .  ) ,  a n d  s a m p l e  

# l S  FL w a s  t a k e n  a t  t h e  h i g h e s t  d i s t i n g u i s h a b l e  p o i n t  o n  t h e  SNB 

(a t  a n  e l e v a t i o n  o f  a b o u t  1880 f t . ) .  T h e  n e x t  s a m p l e ,  #2 FL, w a s  

t a k e n  a t  a p o i n t  j u s t  b e l o w  t h e  i n t e r s e c t i o n  o f  NNH a n d  SNB, a t  

a n  a p p r o x i m a t e  e l e v a t i o n  o f  1 6 5 0  f e e t .  S a m p l e s  #3  FL a n d  #3 S T  

w e r e  c o l l e c t e d  f u r t h e r  down t h e  N o r t h  B r a n c h  a t  a n  a p p r o x i m a t e  

e l e v a t i o n  o f  1 4 7 0  f e e t .  A t  t h e  p o i n t  w h e r e  t h e  H o p k i n s  Memorial 

F o r e s t  Loop  T r a i l  i n t e r s e c t s  w i t h  t h e  N o r t h  B r a n c h ,  a t  

a p p r o x i m a t e l y  1290 f e e t  i n  e l e v a t i o n ,  s a m p l e  #5 FL w a s  t a k e n .  

S a m p l e s  #& FL a n d  # 6  ST w e r e  c o l l e c t e d  i n  t h e  Moon L o t ,  a t  a b o u t  

1C!80 f e e t  i n  e l e v a t i o n .  S a m p l e  #7 FL w a s  a l s o  t a k e n  i n  t h e  Noon 

L a t 7  a t  a n  e l e v a t i o n  o f  a b o u t  11:!4i:! f e e t .  S a m p l e  #8 FL w a s  t a k e n  

j u s t  a b o v e  t h e  i n t e r s e c t i o n  o f  t h e  N o r t h  B r a n c h  w i t h  t h e  M i d d l e  

a n d  S u u t h  B r a n c h e s ,  a t  a n  a p p r o x i m a t e  e l e v a t i o n  o f  '?bO f e e t ,  and 

s a m p l e  #? FL w a s  t a k e n  j u s t  b e l o w  t h i s  i n t e r s e c t i o n ,  a t  t h e  same 

2;q  

7'&) ( 
t h a t  I o b t a i n e d  s h o w s  some g e n e r a l  a s  w e l l  a s  s p e c l f l c  t r e n d s ,  ~ n  

-' . 
‘... a d d i t l o n  t o  s o m e  e x c e p t i o n s  t o  t h e s e  t r e n d s .  S p e c i S i c a l l y ,  there 

w e r e  same relationships a m o n g s t  t h e  c o n c e n t r a t l a n s  o f  v a r l o u s  



ions. The concent ra t ions  o f  Ca and My were p ropor t i ona te  t o  each 

other .  (see Appendix 31 Both tended t o  increase w i t h  a  

i n  e leva t ion ,  espec ia l l y  between t h e  sample s i t e s  a t  

and 95C) f ee t .  Also, t he  concentrat ions o f  Na and C1 h i g h l y  

co r re la ted  t o  each other ,  but  remained r e l a t i v e l y  constant w i t h  

e l eva t i on  change. (see Appendix 4) The concent ra t ions  o f  NO3 and 

S04 were i n v e r s e l y  re la ted :  as one increased, t he  other  decreased 

approximately t h e  same amount. While n i t r a t e  concent ra t ion  

s l i g h t l y  decreased w i t h  decreased e leva t ion ,  s u l f a t e  s l  i y h t l y  

increased w i t h  e l eva t i on  decrease. (see Appendix 5 )  

The pH o f  t h e  samples tended t o  increase w i t h  e l eva t i on  

decrease, and ranged from 5.12 a t  s i t e  #lN FL t o  6.97 a t  s i t e  #8 

FL. (see Appendix 2 )  I n  many cases, t h e  samples w i t h  h igher  pH's 

o f ten  had h igher  ac i d  n e u t r a l i z i n g  capac i t ies ,  however, t h i s  

I p r e n d  d i d  no t  occur cons is ten t l y .  The concent ra t ion  o f  su l+a tes  
-* 

tended t o  c o r r e l a t e  w i t h  t he  pH values inve rse ly :  t he  h igher  pH 

values tended t u  have lower s ~ c l f a t e  values and vice-versa. (see 

Appendix 6 )  The ac id  n e u t r a l i z i n g  capaci ty ,  a l though i t  tended 

& ?n f l u c t u a t e ,  was con5: is tent ly  h igher  a t  luwer e levat ions ,  and 

L"*. 
was r e l a t e d  t o  Ca concentrat ions. (see Appendix 7) Some 

e:.:crptions t o  t h e  t rends mentioned above are  t h e  ST samples, and 
?& C 

t he  sample taken a t  the  o r i g i n  o f  t he  SNE, sample #1S FL. Sample 

,n 
#1S FL acted very unusually. I t  had s i g n i f i c a n t l y  h igher  

h / 

cancentrat ions o f  Ca, My, K, Na, C1, and NO3 than t he  other - 
q~% samples c o l l e c t e d  a t  h igher  e levat ions .  Also, i t  had a 
" \  

$9 s i g n i f i c a n t l y  lower concentrat ion of SO4 than the  other  samples 

LT+ 
4 



t a k e n  a t  h i g h e r  e l e v a t i o n s .  F u r t h e r m o r e ,  i t  d i d  n o t  b e h a v e  a s  i f  - 
i t  were t a k e n  a t  a lower e l e v a t i o n .  One m i g h t  a s s u m e  t h a t  b o t h  

ST s a m p l e s ,  #3 ST a n d  #b ST, wou ld  b e h a v e  d i f f e r e n t l y  t h a n  t h e  

o t h e r  p o i n t s  a t  t h e i r  e l e v a t i o n s ,  a n d  s i m i l a r  t o  e a c h  a t h e r .  J"; 
However ,  I d i d  n o t  c o l l e c t  e n o u g h  d a t a  a t  s t a g n a n t  s i tes  t o  d r a w  

a n y  c o n c l u c , i o n s .  S a m p l e  #3 S T  t e n d e d  t o  b e h a v e  s i m i l a r l y  t o  

o t h e r  p o i n t s  a t  s imi lar  e l e v a t i o n s .  P e r h a p s  t h e  s t a g n a n t  water 

w h e r e  I c o l l e c t e d  t h e  s a m p l e  w a s  s t i l l  r e c e i v i n g  s i g n i f i c a n t  

water S l o w  d e s p i t e  i t s  a p p e a r a n c e .  S a m p l e  H6 ST,  h o w e v e r ,  

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

N a ,  C l ,  a n d  5 0 4 ,  a n d  a s i g n i f i c a n t l y  l o w e r  c a n c e n t r a t i o n  o +  N O 3  

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

T h e  

t e n d e d  t o  b e  somewha t  t o  e a c h  

o t h e r .  (see Appendi:,: 2 )  Hawever ,  t h e  water s a m p l e d  a t  t h o  twc. 

s t a g n a n t  s i tes ,  e s p e c i a l l y  a t  Wb ST7  h a d  some o f  t h e  h i g h e r  

l e v e l s  o f  c o l i f o r m  b a c t e r i a .  a n d  Wb ST h a d  t h e  h i ~ h e s t  

c o n c e n t r a t i o n  o f  f e c a l  c o l i f o r m .  

M y  s a m p l e s  w e r e  a l l  c o l l e c t e d  o n  a r a i n y  d a y ,  a n d  s i n c e  

B i r c h  Eronl.:: i :s  a " f l a s h y M l  b r o o k ,  i t  t e n d s  t o  react  q u i c k l y  t o  

r a i n f a l l ,  i ts  f  lo14 r a p i d l y  i n c r e a s i n g  o n  r a i n y  d a y s .  T h u s ,  t h e  

0 ~ 1 t . f  low of B i r c h  Brool.:: w a s  r e l a t i v e l y  h i g h  o n  t h e  d a y  I c o l l e c t e d  

my s a m p l e s .  (see h p p e n d i x  8) Data c o l l e c t e d  by P r o f .  @ a v i d  

D e t h i e r  a n d  S a n d y  Brown a t  t h e  m o n i t u r i n g  s t a t i o n  b e l o w  t h e  

I  D e t h i e r  a n d  Brown. " B i r c h  B r o o k  S t u d i e s , "  @ 
J o ~ t r n a L ; & _ e n t e r  . f o r  Env i  r o n m e n t a l  - S t u d i  PS, Vol . 7 ,  19?!::1, p .3?. 



i n t e r s e c t i o n  0.f b i r c h  brook: w i t h  B~tx ton  brook (see Qppendi:.: 2 and 

9) i nd i ca ted  no t rends  i n  i o n  concentrat ions w i t h  increased 

L p r e c i p i t a t i o n / o u t f l o w  l eve l s .  However, t h i s  data i s  i nconc lus i ve  

*w because i t  on l y  conta ins  m d does n o t  take  i n t o  

C" ccount weather cond i t i ons  cent days. However, 

i 

sample s i t e .  Furthermore, wh i l e  most o f  t he  

a t  t h e  mon i to r ing  s t a t i o n  were h igher  than t h e  concent ra t ions  

t h a t  I measured, they a l l  increased o r  decreased a t  cons is ten t  

r a t e s  w i t h  e l eva t i on  changes. 

Same o ther  observat ions t h a t  should be noted a re  t h a t  t he  

rocks t h a t  l i n e  t h e  brook a t  h igher  e leva t ions  are  p r i m a r i l y  

p h y l l i t e s ,  e leva t ions ,  espec ia l l y  i n  t h e  

Moon Lo t ,  

The concurrent  increase i n  ba th  Ca and M g  concent ra t ions  can 

be explained by t h e  f a c t  t h  t they both r e  i on i zed  Qrom the  

( cn w ~ ~ h u l ~ - - m ~ ~ d ~ ~ $  
marble a t  t h e  ottom o  t he  brook: as i t  runs t rough t h e  Moon 

Lot. Thus, as t h e  water runs over t h i s  par /I&, the  
A 

rocks. 

However, 

do no t  change as t he  brook decreases i n  e levat ion .  The increase 

i n  s u l f a t e  as t h e  brook decreases w i t h  e l eva t i on  can be explained 



by t w o  f a c t o r s .  F i r s t ,  s u l f a t e  c o u l d  b e  picL::ed u p  f r o m  i- 

p h y l l i t e  r o c k s  f o u n d  a t  t h e  h i g h e r  e l e v a t i o n s  l i n i n g  B i r c h  B r o o k .  

O r ,  t h e  s u l f  a tes  c o u l d  

r a i n w a t e r ,  a n d  i n c r e a s i n g  v o l u m e s  LCTOn,k o f  r u n o f  ~ c y e  g e t s  f u r t h e r  

& n  down the b r o o k .  P r o b a b l y  t h e  i n c r e a s e  i n  504 a s  e l e v a t i o n  

ecreases c a n  b e  a t t r i b u t e d  t o  a c o m b i n a t i o n  o f  t h e s e  t w o  

f a c t o r s .  T h e  d e c r e a s e  i n  n i t r a t e  w i t h  e l e v a t i o n  c h a n g e  c a n  b e  
/ 

e x p l a i n e d  f o r  d i C f  e r e n t  r e a s o n s .  More n i  t r ~ g e n , ~ o d u c i n j  

a c t i v i t y  s u c h  a s  d e c a y  c o u l d  b e  o c c u r r i n g  a t  i g h e r  e l e v a t i o n s .  / 
O r ,  w h i l e  s i m i l a r  a m o u n t s  o f  d e c a y  c o u l d  b e  o c c u r r i n y  a t  a l l  

e l e v a t i o n s ,  more n i t r o g e n  c o u l d  b e  b e i n g  a b s o r b e d  a t  lower 

a 
%nd so  most o f  t h e  e l e v a t i o n s  w h e r e  t h e r e  is more p l a n t  v o l u m e ,  

---z 

n i t r o g e n  is f i x e d  b y  p l a n t s  b e f o r e  i t  r u n s  o f f  i n t o  t h e  b r o o k .  
/- 

T h u s ,  t h e  n i t r a t e s  t h a t  i n i t i a l l y  e n t e r e d  t h e  r o o k  are d i l u t e d  4' 
b y  w a t e r  w i t h  l o w e r  c o n c e n t r a t i o n s  o +  n i t r a t e  a s  t h e  b r o o k s  

d e c r e a s e s  i n  e l e v a t i o n .  I c a n n o t  f i n d  a n  e x p l a n a t i o n  f o r  t h e  

almost p e r f e c t  i n v e r s e  r e l a t i o n s h i p  o f  n i t r a t e  a n d  s u l f a t e  

c o n c e n t r a t i o n s .  P e r h a p s  i t  is a r a n d o m  o c c u r r e n c e  i n  d a t a ,  b u t  

t h e  a c c u r a c y  w l t h  w h i c h  t h e  n i t r a t e  cu l -ve ,can  b e  r e + l e c t e d  t a  y e t  

t h e  s u l f a t e  c u r v e  s h o u l d  b e  n o t e d .  
I 

i 
, . : i ? ( ' ~ ! L ~ !  i h e ?  o w e r  p H ' s  a t  h i g h e r  e l e v a t i o n s  c o u l d  b e  e x p l a i n e d  by  

!-&- 3 
' \ t h e  a c i d  n e u t r a l i r i n j  c a p a c i t y  l e v e l  c h a n g e s .  A N C  w a s  

-*u \ 
L L  LL & c o n s i ~ t e n t l y  h i g h e r  a t  l o w e r  
+L 

, . '. I ., water r e a c h e d  lower 

r e l a t i o n s h i p  

V 

t y p i c a l ,  b e c a u s e  w i t h  i n c r e a s e s  i n  s u l ? \ $ t e ; a r e  i n c r e a s e s  i n  
\ ,  



.," 

s u l f u r i c  ac id,  which w i l l  tend t o  decrease t he  pH o f  t h e  sample. 

The unusual pH values f o r  t he  h ighest  two samples, #1N FL and # lS  

FL could be expla ined by t he  presence o f  unknown groundwater 

sp r ings  t h a t  cou ld  be s i g n i f i c a n t l y  changing t h e  pH's of these 

samples. However, t he  s u l f a t e  concentrat ions were i n v e r s e l y  

r e l a t e d  t o  t h e  pH values measured, and t he  s u l f a t e  concentrat ions 

a t  these two h ighest  p o i n t s  were a l so  unusual. Thus, perhaps 

groundwater sources e x i s t  a t  these e leva t ions  t h a t  a re  

c o n t r i  b u t i n g  t o  i o n  concentrat ions, espec ia l l y  t h a t  o f  s u l f a t e .  / 
However, w h i l e  a p l e  # I N  FL behaved ra the r  normal ly  i n  o ther  v 
respects,  sample #1S FL was completely abnormal, suggesting t h a t  

t he  presence o f  an unknown groundwater sp r ing  e x i s t s  near t h i s  

sample s i t e .  The increase o f  ANC over decreasing e levat ions ,  as 

we l l  as i t s  c o r r e l a t i o n  t o  Ca concentrat ion, can be expla ined by 

i t s  dependence oY\ carb,anatsl (C03) concentrat ions. ANC increases 

w i t h  C 0 3  concentra PU%) ions, nd Ca o f t en  i s  at tached t o  C03 as 

calc ium carbonate. 

The behavior o f  t he  sample #b ST can be expla ined by i t s  

staqnancy. Because i t  i s  not  f lowing,  i t  had a chance t o  

accumulate h igher  as i t  sat ,  and H20 

C 
evaporated. , can be explained 

731 by t h e  h igher  amount o f  p l an t / a l ga  s t i l l  water, and 

I t he  p l a n t s  w i l l  absorb t he  n i t rogen.  

A t  t h i s  po i n t ,  t he  f a c t  t h a t  my h ighest  i o n  concentrat ions 

were lower than those obtained a t  the  moni tor ing s t a t i o n  f u r t h e r  

down t h e  brook needs t o  be addressed. M y  i n i t i a l  assumption was 



" t h a t  t h e  i n c r e a s e d  p r e c i p i t a t i o n  o n  t h e  d a y  t h a t  I c o l l e c t e d  
,/ / 

1; 1 s a m p l e s  w o u l d  d i l u t e  t h e  brook: water s o  a s  t o  lower t h e  

\ c o n c e n t r a t i o n s  o f  most i o n s .  However ,  a f t e r  c o m p a r i n g  v a r i o u s  

'i3 d a t a ,  t h i s  t r e n d  w a s  n o t  c lea r .  T h u s ,  w h i l e  my s a m p l e s  c o u l d  i n  

. h \ f a c t  h a v e  b e e n  s l i g h t l y  d i l u t e d  b y  t h e  r a i n ,  I wou ld  g u e s s  t h a t  

t h e  r e a s o n  f o r  t h e  h i g h e r  c o n c e n t r a t i o n s  o f  m o s t  i o n s  a t  t h e  

m o n i t o r i n g  s t a t i o n  is t h a t  t h e  w a t e r  down i n  

-$j$& e l e v a t i o n ,  a n d  i n  t h e  p r o c e s s ,  picl: :ed up more i o n s  f r o m  t h e  r o c k s  

i t  r a n  o v e r ,  or f r o m  p o s s i b l e  human p o l l ~ ~ t i o n  s o u r c e s  n e a r  t h e  

l o w e r  p a r t s  o f  B i r c h  B r o o k ,  l i k e  r u n o f f  f r o m  P e t e r s b u r y  Road.  M y  

g u e s s  : i s  t h a t  t h e  c h a n g e  i n  i o n  c o n c e n t r a t i o n s  b e t w e e n  my l o w e s t  

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

c o m b i n a t i o n  o f  t h e s e  f a c t o r s .  N e v e r t h e l e s s ,  b e c a u s e  t h e  p a t t e r n  

of i n c r e a s e / d e c r e a s e  o f  t h e s e  i o n  c o n c e n t r a t i o n s  d i d  n o t  c h a n g e  

s i q n i f  i c a n t l y ,  I wou ld  n o t  s u s p e c t  a n y  u n u s u a l  p r o c e s s e s  t o  b e  

i n t e r f e r i n g  w i t h  t h e  b r o o k  water C o r  t h e  most p a r t .  

F i n a l l y ,  t h e  v a r i a n c e  i n  t o t a l  a n d  f e c a l  col i f o r m  

m e a s u r e m e n t  c a n  b e  e x p l a i n e d  b y  a n i m a l  a c t i v i t y .  Whscheve r  s i tes  I- 
/ \ 
' had b e e n  r e c e n t l y  v i i s i t e d  b y  a n  a n i m a l  w o u l d  b e  l i k e l y  t a  h a v e  / \ 1 \ 

', 
/ h i g h e r  c o l i + o r m  c o u n t s .  

c g e c l  u s i  o a s  

T h e  i o n  concentrations i n  t h e  b r o o k  w e r e  n e v e r  e x c e s s i v e ,  7 

1 ~ )  ( 
a n d  s h o u l d  n o t  p r o h i b i t  t h e  dr inb: : ing  o f  t h e  brook:  water.  

However ,  i n  some cases, t h e  t o t a l  or  f e c a l  c o l i + o r m  c o u n t s  w e r e  

somewha t  h i g h  a n d  i n  e x c e s s  o f  f e d e r a l  p r i m a r y  d r i n k i c g  w a t e r  



s t a n d a r d s .  Thus ,  I would n o t  recommend d r i n k i n g  t h i s  water. 

However,  o v e r a l l ,  i t  is v e r y  h e a l t h y ,  a n d  i f  o n e  w a n t e d  t o  d r i n k  

t h i s  water, e s p e c i a l l y  a t  h i g h e r  e l e v a t i o n s ,  o n e  would  b e  r i s k i n g  

a t  mos t  a s t o m a c h  v i r~ t ' i i .  NO c h a n c e  o f  t o x i c  p o i s o n i n g  e x i s t s  

h e r e ,  f o r t u n a t e l y .  
/' 
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