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I have provided a review of the Nutrient Control Design Manual, State of Technology
Review (DRAFT).

Overall, | found the document to present a good overview of the technologies in the
marketplace; however, | have the following comments:

1.

2.

Since the control of Total Nitrogen (TN) is completely dependent upon the
successful conversion of ammonia-nitrogen to nitrate-nitrogen, | would like to see
more emphasis on the removal of ammonia-nitrogen as a first essential step on
the road to implementation of strategies to control TN (e.g., such as DO zone
control and the implementation of the Modified Ludzk-Ettinger process and
others). Given that more and more communities will be imposed with NPDES
limits to control Total Nitrogen in the future, it is imperative that they take all
necessary steps and measures to ensure that they remove ammonia-nitrogen to
advanced levels. Not all technologies are equal in their ability to convert
ammonia-nitrogen. | feel that this needs to be emphasized more. An
overwhelming majority of discussion is on TN and TP removal.

With regard to the removal of ammonia-nitrogen, it is essential to note that most
NPDES permit limits in the State of Ohio require an effluent concentration of 1.0
mg/l or less. This is a difficult limit to achieve for anything but “suspended growth”
technologies such as activated sludge, extended aeration, or membrane
bioreactor. By contrast, it is difficult and uneconomical for most fixed film
processes to provide reductions of ammonia-nitrogen below 2-3 mg/l due to a



reduction of conversion rates at lower substrate concentrations (e.g., Monod
kinetics).

. I like the discussion on small communities and sustainability. These are
important subjects at the present time, and will be recurring themes in the future.
Unfortunately, | do not believe that low tech options such as recirculating sand
filters and constructed wetlands are effective in the removal of ammonia-nitrogen
much below 3 mg/l. Yes, these technologies are often economical for small
installations, but they—like many other fixed film processes—are flawed in their
ability to remove ammonia-nitrogen.

. Since the end user of this document will likely be consulting engineers, | would
like to see a table, which argues effluent limits for ammonia-nitrogen, TN, and
TP, against technologies, which may be used to meet these limits.

. ' would like to see more discussion on the strategic combining of technologies to
create low cost effective systems for the removal of these constituents. A good
example for a small, low-tech community may be: (1) Dual Powered High Rate
Aerated Lagoons for BOD and TSS removal, followed by (2) Recirculating Sand
Filters for ammonia-nitrogen removal, followed by (3) Constructed wetlands for
nitrate and TP removal. Most of the low-tech systems cannot accomplish all that
is needed; it is possible that the combination of technologies may. Unless there
can be a cost effective way to meet the water quality needs of communities,
many of our water quality needs will continue to go unmet for decades to come.

. Itis important to acknowledge that effluent filtration is essential in order to meet a
~ TP limit of less than 0.5 mg/l, due to the influence of particulate phosphorus. This
is a natural driver for the “MBR” process since membranes provide filtration
necessary to achieve this very low limit. For limits of 1.0 mg/l and higher, effluent
filtration is not needed, but deep clarifiers (with depths of 16 feet and greater)
may be.

. | could not locate any discussion on the Membrane Bioreactor (MBR) process.
While it is a suspended growth system, the MBR has a number of potential
advantages including the ability to be easily modified to provide advanced
removals of TN and TP.

.| have never heard any knowledgeable authority claim that bio-P removal can
achieve lower than 1.5-2.0 mg/l TP. Since many NPDES permits require limits at
1.0 mg/l or below, it is imperative that back-up chemical feed facilities be strongly
considered. Back-up facilities are suggested on page 48, but no minimum
recommendation is made. The need for back-up facilities can not be emphasized
strongly enough.



