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A SIMPLE FILTER DAM FOR SMALL STREAMS 

Research f o r e s t e r s  on t h e  Fernow Experimental Fores t  
were r ecen t ly  faced with t h e  problem of conducting a logging 
job with "poor" skidroad s tandards  on a 38-acre watershed 
above a municipal water-supply r e se rvo i r .  

To ca r ry  out  t h e  research  assignment w i th  a minimum 
of damage t o  t h e  water supply, p o s s i b i l i t i e s  of removing o r  
holding back the  sediment a f t e r  i t  got  i n t o  t he  stream were 
inves t iga ted .  

I n  general ,  water supply people cons ider  i t  imprac- 
t i c a l  t o  remove sediment from n a t u r a l  streamflow because of 
t h e  g r e a t  f l u c t u a t i o n s  i n  flow and t h e  f a c t  t h a t  higher 
flows usua l ly  have higher  t u r b i d i t i e s .  I t  is  usua l ly  e a s i e r  
t o  t r e a t  only t h a t  p a r t  of t h e  flow t h a t  a c t u a l l y  e n t e r s  t h e  
water mains. Thus s o l u t i o n  of t h e  Fernow problem could no t  
b e  based on experience elsewhere. 

A number of d i f f e r e n t  methods f o r  f i l t e r i n g  out  t h e  
sediment were considered and t e s t e d  on a small s c a l e .  A s  a 
r e s u l t ,  f ou r  s imple f i l t e r  dams were i n s t a l l e d  i n  t h e  lower 
reaches of t he  small stream, t h r e e  above a weir pond and one 
below. Here t h e  stream has a grad ien t  of about 10  percent,  
and r a t h e r  s t e e p  banks. 

The f i l t e r  dams were cons t ruc ted  of small logs, 
posts ,  s tock  wire, and straw ( f i g s .  1 and 2 ) .  F i r s t  a log  
about 8 inches i n  diameter was placed across t he  stream from 
bank t o  bank about 3 f e e t  above t h e  streambed. I t s  ends 
were embedded i n  t he  banks. Then pos t s  about 4 inches i n  
diameter were placed aga ins t  t h e  c ros s log  on the  upstream 
s ide ,  s lop ing  down t o  t he  streambed a t  an angle of about 45 
degrees.  The posts ,  spaced about 4 inches apar t ,  were spiked 
t o  t h e  c ross log .  



Figure 1. --Looking upstream a t  one of the f i l t e r  dams. The 
dam i s  made o f  a crosslog, posts ,  stock wire, and straw. 

Stock w i r e  was t hen  l a i d  on t h e  p o s t s .  A 6-inch 
l a y e r  of s t r aw  was l a i d  on t h i s ,  and another  p i ece  of  s t ock  
w i r e  was l a i d  on top. Tie  wi res  were used t o  ho ld  t h e  p o s t s  
and t he  two p i ece s  of s t ock  w i r e  t oge the r .  

When completed, t h e  f i l t e r  dams were about 1 0  f e e t  
wide. I n  low-flow per iods ,  wate r  flowed through them; i n  
high-flow per iods  i t  flowed bo th  through and over them. The 
c o s t  i n  m a t e r i a l  and l abo r  was about $15 f o r  each f i l t e r  
dam, n o t  i nc lud ing  t he  va lue  of t h e  smal l  amount of  t imber  
c u t  a t  t h e  s i t e .  

During t h e  logging opera t ion ,  wate r  t u r b i d i t y  of t h e  
s t ream measured a s  h igh  a s  5,000 t u r b i d i t y  u n i t s  ( a  t u r -  
b i d i t y  u n i t  corresponds roughly t o  one p a r t  of  s o i l  per 
m i l l i o n  p a r t s  o f  wa t e r ) .  

I n  t h e  year  s i n c e  s t a r t  of t h e  logging job, t h e  four 
f i l t e r  dams caught  a t o t a l  of about  350 cub i c  f e e t  of  sed i -  
ment. Most of t h i s  was t rapped  dur ing  t h e  2 months when 
logging was i n  p rogress .  Though t h e  f i l t e r  dams t rapped a 
cons iderab le  p o r t i o n  of t h e  sediment,  they by no means 
t rapped a l l  of i t .  However, t h e  350 cubic  f e e t  t h a t  was 
t rapped amounts t o  an average of 70 p a r t s  of s o i l  p e r  m i l -  
l i o n  p a r t s  o f  water  (by volume) of t h e  t o t a l  annual flow of 



t h e  watershed, During stormflows much more than 70 ppm. was 
t rapped;  most of t h e  time t h e  c a t c h  was l e s s .  For a s imple  
and inexpensive i n s t a l l a t i o n ,  t h i s  seemed a worthwhile 
accomplishment. 

Because t h i s  s tudy  was l imi ted ,  i t  permi t s  on ly  con- 
j e c t u r e s  a s  t o  t h e  propor t ion  of  t h e  t o t a l  sediment caught 
by t h e  f i l t e r  dams, and a s  t o  f i n a l  d i s p o s i t i o n  of t h e  
t rapped m a t e r i a l s .  S ince  t h e  l a s t  f i l t e r  dam downstream 
caught by f a r  t h e  sma l l e s t  amount of  sediment, a d d i t i o n a l  
f i l t e r  dams probably would have added bu t  l i t t l e  t o  t h e  
ca tch .  Thus, f o r  t h e  type of  sediment s u s c e p t i b l e  t o  screen-  
i ng  by t h e s e  f i l t e r  dams, t h e  propor t ion  caught may have 
been cons iderab le .  Nevertheless ,  i t  was apparent  t h a t  much 
sediment escaped. 

I n  time, t h e  t rapped m a t e r i a l s  may move downstream a s  
t h e  f i l t e r  dams d i s i n t e g r a t e .  To avoid t h i s ,  sediment could 

Figure 2. --One of  the  f i l t e r  dams as seen from above, 
showing the  sediment trapped i n  the  streambed. 



be shoveled out  pe r iod ica l ly ;  o r  possibly t h e  sediment could 
be s t a b i l i z e d  by seeding o r  planting.  An a l t e r n a t i v e  might 
be t o  construct  t he  f i l t e r  dams of more durable mater ia ls .  

Perhaps fu r the r  research can develop more e f f i c i e n t  
devices than t h e  one described here.  If  so, they might be 
useful  i n  helping t o  safeguard downstream recrea t ion  and 
f i sh-habi ta t  water values from logging-road sediment ca r r i ed  
by small mountain streams. 
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