DISTRIBUTION OF FLOW

By T. Hilton
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WHAT IS DISTRIBUTION OF FLOW

oDistributionof Flow 6 i s t he most essenti al
thought -out treatment parameter when evaluating Active and Passive
treatment systems. You might think that is an absurd assertion to make,
but after 30 plus years of evaluating conventional treatment systems, |
can affirm it to be the truth. [ think the fact that it is such a fundamental
and integral part of the system, that it is taken for granted that
Distribution of Flow (DOF) magically takes care of itself. In Active
Treatment systems, DOF equates toRetention Time required for the
settling of suspended solids whether those solids are associated with
muddy/black water runoff caused by storm events or metals being
precipitated by some form of chemical or other type of treatment. If you
dondot have adeqgquate retention ti me
Inspector who will give you a written authorization to correct the

problem. In Passive Treatment systems, DOF equates tdContact Time of
the limestone, organic material, or some other material being used to
obtain a certain effluent quality. If such a system is being used to meet
specific N.P.D.E.S. limits on a mining related permit, here too, the
Inspector will issue you a written authorization to solve your DOF
problem (Example: Selenium removal with a anaerobic Bio-Reactor).




EXAMPLES OF DOF IN ACTIVE
TREATMENT SYSTEMS

Lets say a pond is 30006 |l ong and 600 wide an
g p m.0That means the pond holds 1,332,000 gallons of water. Using the empty batktub

theory at 5509 p m,dhe structure, theoretically has 40 hours of retention time. Seems like a
pretty reasonable amount of retention time to allow for settling. However, that is based on
essentially every molecule of water moving simultaneously through the structure. Do you

think that is what happens. | actually dye traced this very pond. See below.

Theoretlcal Retentlon Time of 40 hours




EXAMPLE OF DOF
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EXAMPLE OF DOF CONT.

That was a bunch of crazy, right?? Who would ever have imagined that such a
large pond would have almost no Retention Time compared to the calculated
amount. Although, | am going to show you additional examples, what one
thing can you say that you learned from these two previous pictures? Well,
actual |y t waost, ponds degetop very specific flow paths  based on
a number of dynamic factors which still remain somewhat elusive to me in my
never ending quest for the truth. Second and based on my experience with
numerous dye tracer tests, there is absolutely no method by which you could
have calculated that this pond would have had only 20 minutes of retention
time . Had you told someone that it was going to have 20 minutes, you would
have been laughed off the site
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EXAMPLE OF DOF CONT.

Every pond/ditch no matter the size and/or shape has its own unique specific

flow path. Look at the following slide. The pond is actually quite small with

each s-8de BP&6obg and maybe 406 deep. Wa t
traveling down a steep grouted flume with a moderate velocity. One would

think the water would shoot straight across to the discharge pipe. What do you

think?




EXAMPLE OF DOF’s CONT.

Please Place Your Bet$i Wher eds | t Goi




EXAMPLE OF DOF CONT.

Retention time would not have been much anyway, but due to the specific flow

path, it was around 4 minutes. Could you have envisioned that this is how the

water would flow? Was there some way to mathematically determine that this

would happen? Have you started to catch on to where | am going with this????
Before moving on with solutions for the
couple more examples.
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EXAMPLE OF DOF CONT.

This next pond has a twist in regards to flow path influences. The water enters at
the rear of the pond where | am taking the picture from. In addition, there is
another source about a quarter of the way down the pond on the left side (black
pipe) that is adding about 300 g p morsa total flow of 550 g p m.6Boes that flow
sound familiar? If you guessed that this pond feeds into the first pond we looked
at, you would be correct.




EXAMPLE OF DOF CONT.
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EXAMPLE OF DOF CONT.

T

A quick synopsis of the previous pictures flow path 1 Water enters the pond. Moves
to the right side. Moves along the right side down the pond. Does a 90 degree turn
back to the left side. Moves back up the left side towards the entrance. Getting dizzy
yet?? Although not shown, it then starts down the left side towards the discharge and
then takes another 90 degree turn back to the right side and then moves down the
right side to the discharge. Although this pond was larger than the first pond we
looked at, it still only had 45 minutes of retention time. Maybe we could do some
linear regressions combined with the angle of the dangle to have predicted this path.



EXAMPLE OF DOF CONT.

And finally, see bel ow. This pond
at the flow path and then like naming clouds after animals that they look like, tell
me what the dye trace reminds you of.

Want to take a guess?

T T AT e 2
¢ ” B U ¥ .
~ TR

-

(e}



EXAMPLE OF DOF CONT.

Surely you have a guess now. Actually reminds me of two things.
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EXAMPLE OF DOF CONT.

Eit her the worm creatures
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CONTROLLING DOF

As usual, this is turning into a longer than anybody wanted -paper , s o
on. Just know that | could show you hundreds more of these type pictures and it
would be quite evident that the only thing that was the same with all the flow
paths was that they were all different. Does this tell you anything? Hopefully, you
now understand that to maximize Retention Time for settling, you will have to
physically manipul ate Distribution of
dye tracer tests and see what animals they look like.

The cheapest and easiest way to maximize retention time in the ponds we
deal with is through the use of baffles. There are many types of baffles but
generally, the type used most in our type situations can simply be described as a
plastic curtain that extends across a pond, that has a flotation device (Styrofoam)
sewn in the top to keep it floating, and a weight of some kind (normally a chain)
sewn in the bottom to keep the curtain vertical and stationary. You can also make
your own baffles using capped pipe in lieu of Styrofoam, tie wire to hold the pipe
in the rolled up curtain, plastic ventilation curtain if you happen to work at a deep
mine operation, and roof bolts as the weight in the bottom of the curtain instead of
chain. Seethe next slide.
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CONTROLLING DOF




CONTROLLING DOF

There are four ways that baffles (curtains) are used in sediment
structures to control flow and increase retention time .

Directional Baffles
Underflow Baffles
ZigZag Baffles
Surface Skim Baffles

Directional Baffles i Directional baffles are solid baffles meant to
direct the flow to a specific location. An example would be if a
contaminated source entered your pond immediately next to your
discharge. Unfortunately this happens more frequently than you
might expect and can result in effluent exceedances if not taken care
of. A solid baffle could be placed between the discharge and the
contaminated source and then directed to the other end of the pond
or to some other location as might be necessary in the overall
treatment strategy for the pond. See the following pictures.




CONTROLLING DOF
DIRECTIONAL BAFFLES




