EPA’s PT First Progress Report Rev. 1
Commitment # 4 - Ion Exchange System for the Brine

The major environmental benefit of installing an ion exchange resin system to treat the brine generated from the site’s pollution abatement system is the amount of space per year that is not being used at a hazardous waste landfill.  Using 2007 data, the stabilized brine would occupy 1,607,927 cu. ft. (59,553 cu. yds.) of landfill space compared to only 7303 cu. ft. (270.5 cu. yds.) of landfill space occupied by the waste resin and waste filters. The difference is 1,600,624 cu. ft. which is 220 times less space being used. (These values assume that all of the treated brine is rendered non-hazardous after passing through the resin.)

Below are the calculations quantifying the amount of hazardous waste landfill space used by ANCDF for the brine before and after installing and implementing the Ion Exchange System is implemented.  
Part One of the calculation is to determine the amount of hazardous waste landfill space used in 2007 for all of ANCDF’s brine after being stabilized.  The offsite TSDF does not use an ion exchange system. They stabilize the brine with fly ash or lime kiln dust (LKD) depending upon what is available at the time. 
Part Two of the calculation is to determine the amount of hazardous waste landfill space which would have been used in 2007 if the brine had been passed through the resin system. The landfill space would be filled with 55-gallon drums containing hazardous waste resin and filters from the ion exchange system. 

Part Three is the comparison of the difference in volume of landfill space utilized by the stabilized brine to spent resin and filters.

Part One Calculation:

Givens:

1.)  Per emails below from Veolia about the stabilization recipe, I will be assigning 50% of the time 1.1 to 1 (stabilizer to brine) recipe and 50% of the time 2.5 to 1 (stabilizer to brine) recipe. 
    1.1 cubic feet of fly ash to 1 cubic foot of brine.

    2.5 cubic feet of lime kiln dust (LKD) to 1 cubic foot of brine.

2.) In 2007 there were 37,883,996 pounds of brine shipped offsite (per ANCDF’s 8700-12 Report)

3.) There is 0.1337 cubic feet in 1 gallon (use 0.134).

4.) Density of water is 8.34 pounds per gallon.
5.) The specific gravity of ANCDF’s brine averages 1.0594 (round= 1.06)
So, doing the math…..

A. (8.34 lbs/gal water) X (1.06 brine sp gr) = 8.84 lbs/gallon of brine
B. 37,883,996 pounds of brine / 8.84 lb/gal = 4,285,519.9 gallons brine 
C. Half of the brine will be stabilized with fly ash and half will be stabilize with LKD. Half of 4,285,519.9 gallons brine = 2,142,759.9. (will round to 2,142,760.0 gallons of brine)

D.  For Fly ash stabilization:
i.)   2,142,760.0 gallons brine X 1.1 = 2,357,036 gallons of fly 

      ash needed.

ii.)  2,142,760.0 gallons brine + 2,357,036 gallons of fly ash = 

      4,499,796 gallons of stabilized waste material.

iii.) 4,499,796 gallons X 0.134 ft3/gal = 602,972.66 cu. ft of 

    stabilized waste. (Round to 602,973 cu. ft.)
E.  For Lime Kiln Dust (LKD) stabilization..

i.)   2,142,760.0 gallons brine X 2.5 = 5,356,900 gallons of LKD

      needed.

ii.)  2,142,760.0 gallons brine + 5,356,900 gallons of LKD = 

      7,499,660 gallons of stabilized waste material.

iii.) 7,499,660 gallons X 0.134 ft3/gal = 1,004,954.44 cu. ft of 

      stabilized waste. (Round to 1,004,954 cu. ft.)
F. Amount of landfill space to be occupied by ANCDF’s stabilized brine in 2007 was…..

         602,973 cu. ft. + 1,004,954 cu. ft = 1,607,927 cu. ft.  

Part Two Calculation:
1.) Given the following anticipated operation of the Ion Exchange System:

A.) The resin will need to be replaced every 21 days. One replacement of resin occupies 105 cubic feet and the spent resin will be put into fifteen 55-gallon drums.  
B.) The filters will be changed every day. The weight of a single filter change out is approximately 200 pounds. The waste filters from each change out will be packed into two 55-gallon drums. 
2.) The amount of space the waste resin will occupy annually in a  

landfill is 1923 cu. ft.
a.) 365 days per year/21 days per resin replacement = 17.38
    resin replacements per year

b.) 17.4 resin replacements X 105 cu. ft. per replacement =  1827 cu. ft. per year,

    OR 17.4 resin replacements X 15 drums per replacement X 55  

    gal. per drum X 0.134 cu. ft. per gallon = 1923 cu. ft. 

    per year.  Use this value because this is the amount of 

    space the drums will occupy in the landfill.

3.) The amount of space the waste filters will occupy annually in a  

landfill is 5380 cu. ft.

a.) 365 days per year X 1 filter change out per day = 365

filter change outs per year.

b.) 365 filter change outs per year X 2 drums per change out X 55 gallons per drum X 0.134 cu. ft. per gallon = 5380.1 cu. ft. per year Use 5380 cu. ft. because this is the amount of space the drums will occupy in the landfill.
4.) The amount of space the spent resin and waste filters will occupy in the landfill per year is 1923 + 5380 = 7303 cu. ft.
Part Four: Comparison of the volumes of landfill space occupied

  Using 2007 data, the stabilized brine would occupy 1,607,927 cu. ft. of landfill space compared to only 7303 cu. ft. of space from the waste resin and waste filters. The difference is 1,600,624 cu. ft. which is 220 times less space being used. (These values assume that all of the treated brine is rendered non-hazardous after passing through the resin.)
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