Appendix 1

Treatment Comparison

NTS Project

Table A.6. Advantages and disadvantages of the five major treatment options for nitrate removal.

Advantages

Disadvantages

The disposal of waste brine,

High water recovery (higher than
RO according to Cleanit -LC), and
Multiple contaminant removal.

*  ‘Years of industry experience, ) ) i .
. Multiple contaminant removal, « The potentl ial fl:rrlnltrate durll'lplng specifically for
*  Selective nitrate removal, non-selective resin use for high sulfate waters,
lon Exchange . Financial feasibility, *  The need t‘U address resin susceptibility tu‘
e Useinsmalland large systems hardn:.ﬂ.ss, iron, manganesle, suspended solids,
" organic matter, and chlorine, and
. i;: ability to automate ¢  The possible role of resin residuals in DEP
’ formation.
. High quality product wates, . ThEIdispuslaI of w?ste concentrate,
. Multiple contaminant removal, »  Typically high capital and O&M costs, o
. Desalination (TDS removal) #  The need t-D address membrane SUSEEptIhI-'It\" to
Reverse . Feasible automation ' hardness, iron, manganese, suspended solids,
Osmosis «  Small footprint, and ' si!ica, organic matter, and chlorine,
«  Application for small and POU *  Highenergy demands, and )
applications. *  The lack of cuntlrul |:r1.lrer tlarget constituents
{complete demineralization).
: II::::T:S::T;?:E:::::L:HEE' *  The disposal of waste concentrate, o
e Selective removal of target #  The need t.D address membrane susceptibility tlcr
; hardness, iron, manganese, and suspended solids,
Electrodialysis/ . ;T::i;:;lsi‘ty in removal rate through *  High maintenance demands,
Electrodialysis voltage control #  Costs (comparable to RO systems),
Reversal ’ * The need to vent gaseous byproducts,
* ::::EFr\::::;-.;EGVEW (lower »  The potential for precipitation with high recovery,
. Feasible autnm.;tiun, and =  Highsystem com plexitv,‘a r'd
*  Multiple contaminant removal. »  Dependence on conductivity.
*  The need for substrate and nutrient addition,
*  High monitoring needs,
. High water recovery, . Silgnifil:a I'Ilt post-treatment requirements,
. Mo brine or concentrate waste * ngh,c,al?ltal custsl, .
stream [nitrate reduction rather . SEr'ISItI'\a:It'f to environmental conditions
i . than removal to waste stream), (sometimes),
Biological e Low sludge waste e Large system footprint (sometimes),
Denitrification e Lessexpensive Dpreration = High svstglm comg;exitv [sometimes, can be
L oo ' comparable to RO),
* :'Im ited 1':jhe m;cz:ll "LI?IT’ d ¢  Lack of full-scale systems in the U.5.,
: I':Zrlfi::‘;: E;ai:r:;:a rl1lt :r;;nwal_ ¢  The possibility of partial denitrification,
s  Permitting and piloting requirements, and
*  Slower initial start-up, which could cause
challenges for wells with intermittent run time.
*  The potential reduction of nitrate beyond nitrogen
»  Conversion of nitrate to other gasto an-.mjl?ma' . . .
nitrogen species (no brine or « The pGSE!bI“t‘f of partial denitrification,
cancentrate waste stream}, *  The possible dependence of performance on pH
Chemical s  The potential for more sustainable and temFerature, .
Denitrification treatment, ¢  The possible need for iron removal, and

The lack of full-scale chemical denitrification
systems resulting in:

o Unknown reliability,

o Unknown costs, and

o Unknown operational complications.

(Jensen, 2012)




