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AUTOMATIC DEVICES TO TAKE WATER SAMPLES 
AND TO RAISE TRASH SCREENS AT WEIRS 

Experimentation on smal l  watersheds is assuming in-  
c r ea s ing  importance i n  watershed-management research .  Much 
has  been accomplished i n  developing adequate ins t rumenta t ion  
f o r  use i n  t he se  experiments.  Yet many problems s t i l l  await 
so lu t i on .  One d i f f i c u l t y  encountered i s  t h a t  smal l  streams 
a r e  sub j ec t  t o  wide v a r i a t i o n s  i n  flow and t h a t  t he se  var ia -  
t i o n s  are gene ra l l y  unp red i c t ab l e ;  s o  it is o f t e n  impossible 
f o r  personnel  t o  be on t h e  spot  a t  t h e  r i g h t  time t o  t ake  
samples o r  t o  s e r v i c e  i n s t a l l a t i o n s .  

This  paper de sc r ibe s  devices  we have developed t o  
t ake  water-qual i ty  samples and t o  manipulate weir  t r a s h  
sc reens .  These devices ,  i n s t a l l e d  a t  wei rs  on t h e  Fernow 
Experimental Fores t  i n  West V i rg in i a  and t h e  Hubbard Brook 
Experiment a 1  Fores t  i n  New Hampshire, opera te  au tomat ica l ly  
when streamflow reaches predetermined s t ages .  

The Tripping Device 

Both t h e  sediment sampler and t h e  t rash-screen  l i f t e r  
a r e  a c t i v a t e d  by a t r i p p i n g  device t h a t  ope ra t e s  when t h e  
water l e v e l  reaches a predetermined he igh t .  The t r i p p i n g  
device ( f i g s .  1 and 2) c o n s i s t s  of a 5-quart can, ha l f  f i l l -  
ed wi th  concrete ,  which r i d e s  up and down along t a u t  v e r t i -  
c a l  wi res  fas tened  t o  concre te  blocks s e t  i n  t h e  bottom of 
t h e  weir,  and overhead t o  a board t h a t  overhangs t h e  t o p  of 
t h e  s i d e  wa l l .  These guide wi res  pass  through tubes  so lder -  
ed t o  oppos i te  s i d e s  of t he  can. 

A t  low water t h e  can f l o a t s  about 1 inch above t h e  
water sur face .  A s  t h e  water r i s e s ,  t h e  can rises wi th  it 
u n t i l  it s t r i k e s  an ad ju s t ab l e  metal  s t op .  Prevented from 
r i s i n g  f a r t h e r ,  t h e  can then  f i l l s  with water and s i n k s  t o  
t h e  bottom of t h e  weir .  



A cord at tached t o  the  can is pulled down by the  
weight of the  sinking can. This cord p u l l s  a  t r i g g e r  t h a t  
ac t iva te s  the  sediment sampler o r  the  trash-screen l i f t e r .  

Figure 1. --Tripping cans (A) and trash screen (B) in 
place in weir. The trash-screen weight (C) is suspended 

outside the cutoff wall. 
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The Sediment S a m ~ l e r  

Sediment d i scharge  from a watershed i s  gene ra l l y  
c l a s s i f i e d  a s  bedload o r  suspended sediment . Measuring t h e  
volume of  m a t e r i a l  removed i n  pe r i od i c  wei r  c l e an ings  g ive s  
a rough e s t ima t e  of bedload movement of rocks,  pebbles,  and 
grave l .  S o i l  moved i n  suspension i s  measured by pe r i od i c  
c o l l e c t i o n  and a n a l y s i s  of  water  samples. 

Highest concen t r a t i ons  of  suspended sediment u s u a l l y  
occur dur ing  r a p i d l y  r i s i n g  s t a g e s  of streamflow. I n  remote 
watersheds, t h e s e  s t a g e s  may be over  before  a man can reach  
t h e  sampling po in t .  A s ing l e - s t age  sampler developed a t  t h e  

Figure 3.  --Sediment sump lers  
i n  operation. Top: both the 
samplers are empty and ready 
t o  t r i p .  Bottom: the low- 
stage sampler has tripped, 
and the hose i s  res t ing  i n  
the flume. 



S t .  Anthony F a l l s  Hydraul ic  Laboratory 1 has  no t  been e f f ec -  a 
t i v e  i n  ou r  smal l  t u rbu l en t  s t reams;  and o t h e r  automatic  
samplers r e q u i r e  e l e c t r i c  motors and  timer^.^ 

Our sampler ope ra t e s  o f f  a  flume of 5-inch g u t t e r  
p ipe  used t o  d i v e r t  a  po r t i on  of  t h e  s t ream i n t o  t h e  sam- 
p l e r ,  which i s  l oca t ed  t o  t h e  r e a r  of t h e  d e b r i s  bas in .  The 
sampler c o n s i s t s  of  a  hose, 1 t o  13 inches  i n  diameter and 
about 3 f e e t  long, which is a t t a ched  t o  a  p l a s t i c  qua r t  bot-  
t l e ,  both s t r apped  t o  a  board 1 inch  wide ( f i g .  3 ) .  This  
board is balanced on a  p ivo t .  

Figure 4. --Detai 1s of sediment sampler, 
showing pivot point and trigger. 

P r i o r  t o  sampling, t h e  board, hose, and empty b o t t l e  
a r e  i n  a  n e a r l y  v e r t i c a l  p o s i t i o n  ( f i g .  3 ) .  The sampler is 
h e l d  from f a l l i n g  i n t o  t h e  flume by a  wi re  j o in ing  t h e  bot-  
t l e  t o  a  t r i g g e r  mechanism. This  t r i g g e r  c o n s i s t s  of  a  wash- 
e r  a t t a ched  t o  t h e  wire,  a  n a i l  which passes  through t h e  
washer, and s t a p l e s  t h a t  keep t h e  n a i l  i n  a  h o r i z o n t a l  
plane.  When t h e  n a i l  i s  pu l l ed  ou t  of t h e  washer, t h e  sam- 
p l e r  f a l l s  and t h e  hose lands  i n  t h e  water  running i n  t h e  
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flume. A length of nylon cord (which does not expand i n  

water) connects t h e  t r i g g e r  ( f i g ,  4) t o  t h e  t r i p p i n g  can, 

When t h e  sampler i s  t r ipped ( f i g .  3), the  hose f a l l s  
i n  t h e  flume, and water runs i n t o  t h e  b o t t l e .  The device is  
s e n s i t i v e l y  balanced s o  tha t ,  when t h e  b o t t l e  is  f i l l e d ,  i t s  
weight t i p s  t h e  hose upward out  of t he  flume. The open end 
of the  hose i s  cu t  a t  a sharp angle t o  provide an overhang 
t h a t  prevents  d i l u t i o n  of t he  sample by r a i n f a l l .  The 
sample can be poured from the  b o t t l e  without removing it 
from t h e  board. 

With one sampling r i g  and one t r i pp ing  can, it is  
poss ib le  t o  ob ta in  samples a t  d i f f e r e n t  s t ages  of flow by 
changing t h e  he ight  of t he  t r i pp ing  can stop.  I f  samples 
a r e  t o  be taken a t  s eve ra l  'stages during t h e  same storm, a 
b a t t e r y  of samplers can be b u i l t .  Each r equ i r e s  i ts  own 
t r i p p i n g  can. 

The Trash-Screen L i f t e r  

Every autumn, i n  regions having hardwood cover, 
leaves and twigs f a l l  o r  f l o a t  i n t o  weir basins.  I n  periods 
of low flow, these  become lodged i n  t h e  V-notch and cause 
erroneous readings on the  hydrograph. A wire t r a s h  screen 

Figure 5 .  --The trash screen in  place. Counterweight and 
t r i g g e r  f o r  s c r e e n  l i f t e r  a r e  a t  l e f t .  



placed immediately upstream of the  V-notch keeps leaves and e 
twigs out  of it. Most screens a re  rectangular  i n  shape, 
with screen mesh on the  top, the  two ends, and the  upstream 
s ide .  Screens usual ly  a re  held i n  place by hooks over the  
weir blade. 

When height  of flow increases,  the screen must be re-  
moved t o  make c e r t a i n  it does not obs t ruc t  flow from the  V- 
notch and a l so  t o  prevent formation of an a r t i f i c i a l  head of 
water behind t h e  debr is  trapped by t h e  screen. A t  higher 
flows, leaves and o ther  small debr is  a re  usual ly  f lushed 
through t h e  notch and cause no malfunction. 

Figure 6. --The trigger. A, its components. B, in posi- 
tion, holding up counterweight. 

In  our experience, t r a s h  screens should be removed 
when the  head of water i s  between 0.2 and 0.3 foot .  Because 
screens must be removed promptly when the  water begins t o  
r i s e ,  it i s  convenient t o  have them pulled up automatically. 

Trash screens i n  use a t  t he  Hubbard Brook Experiment- 
a l  Forest  a re  30 inches long, 12 inches wide, and 9 inches 
high. They a re  constructed of ;-inch wire mesh. Two f l o a t s  
keep the  screen r i d i n g  about ha l f  out  of the  water, and two 
wire hooks over the  weir blade keep it centered around the  
notch. A screen of t h i s  s i z e  does not obs t ruc t  discharge up 
t o  0.4 foot .  



The automatic screen l i f t e r  cons i s t s  of a counter- 
weight ( a  cement-f i l l e d  bucket, a sash weight, o r  any\  heavy 
metal weight), at tached t o  the  screen by a cord running 
through a pul ley  mounted about 5 f e e t  above the  notch. The 
counterweight, suspended outs ide  t h e  cutoff  wall,  is  kept 
from f a l l i n g  by a t r igge r .  

The t r i g g e r  ( f i g s .  5 and 6) cons i s t s  of two tubes, 
the  l a rge r  one strapped with a metal band t o  a board t h a t  
overhangs the  cutoff  wal l  and i s  bolted t o  the  s i d e  wal l .  
The smaller  tube f i t s  loosely i n t o  the  l a rge r .  One end of 
the  smaller tube has a notch cu t  i n t o  it, about 1 inch long; 
t h e  o ther  end i s  at tached by a cord t o  a t r ipp ing  can. 

A hook (made of a bent f lat-headed n a i l )  i s  fastened 
with a wire t o  the  counterweight. The f l a t  head of t h i s  hook 
is  placed i n  the  notch, and t h e  smaller tube i s  inse r t ed  in-  
t o  the l a r g e r  tube u n t i l  t he  hook is engaged i n  the  notch, 
thus suspending t h e  counterweight i n  the  a i r .  When the  
t r ipp ing  can p u l l s  t h e  small tube back, the  hook i s  re leased  
from the  notch, and t h e  counterweight f a l l s  t o  the  ground; 
a s  it does, the  cord, running through the  pulley, pu l l s  t h e  
t r a s h  screen up about 2 f e e t  above the  s i d e  wall  of t h e  weir 
and holds it there .  
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