Commitment # 4 

(Application Rev. 2, Jan. 2007)
HAZARDOUS WASTE REDUCTION DUE TO USE OF ION EXCHANGE
In 2005, ANCDF was in Sarin (GB) Projectile Campaign.

Note: The metals content make the brine hazardous waste, per TCLP analysis.

1.) Pounds of Brine shipped to Hazardous Waste Landfill in Emelle, AL = 49,000,000 lb
(49,000,000 lb)(1g/1000 mg)(lb/454g)(gal/10 lb)(3.875 liter/gal) =  41.82

a.) Toxic metals in Brine:
Ba = (1.19 mg/l)(41.82) =     49.77 lb





Cd = (1.60 mg/l)(41.82) =     66.91 lb





Cr  = (2.21 mg/l)(41.82) =     92.42 lb





Pb  = (88.5 mg/l)(41.82) = 3701.07 lb



          Total metals from brine    = 3910.17 lb
b.) Toxic metals from other source: 

      To calculate, assume 0.5% more chromium, cadmium, lead and barium could come from 
      other sources onsite, and include lead from lead-acid batteries.

                                                Ba =   0.5%  of 49.77 lb =    0.24 lb  





Cd  = 0.5% of 66.91 lb =      0.33 lb 





Cr  = 0.5% of 92.42 lb =       0.46 lb 
                                                Pb =  0.5% of 3701.07 lb = 18.50 lb




Pb from batteries  =         1252.     lb 
                              Total metals form other sources  =    1271.54  
                              Total metals form other sources  =    1271.54 lb 

                                              Total from the brine    =    3910.17 lb
                                            Total toxic metals onsite =  5172.71 lb  in 2005
In 2009, ANCDF will be in Mustard (HT/HD) Projectile Campaign

Ion Exchange-Treated Brine Shipped to a POTW as Wastewater = 49,000,000 lb/yr 
(Assumes metals captured on the resin does not change the quantity of liquid brine)

Using sister-site’s (JACADS) Mustard Brine Analysis (because ANCDF does not yet have its mustard brine analysis)  

                                                                        Ba = 1 mg/l


(approximate values):

            Cd = 4 mg/l






            Cr = 13 mg/l







Pb = 13 mg/l
Toxic metals captured on the resin:
*Ba = (0.01 mg/l)*(41.82)     =      0.42 lb     
(* assume 99% efficiency)

*Cd = (0.04 mg/l)*(41.82)     =      1.67 lb

                                                
*Pb =  (0.13 mg/l)*(41.82)     =      5.44 lb

(** Cr not captured by the resin)   **  Cr =  (13 mg/l)**(41.82)        =  543.66 lb





 Total metals in pre-treated brine         =  551.19 lb 
Thus, 551.19 lb of toxic metals should be captured by ion exchange system.
Assume that the spent resin fails TCLP analysis and is hazardous waste.

Assume that the 1% metals left in the brine pass TCLP analysis making the brine non-hazardous.

Assume that other sources for these metals onsite stay the same from 2005 to 2009.

Given:

Chelating Resin specs:
105 cu. ft. per column




              18 resin changes per year




              46.8 lb/cu. ft.




105 x 46.8 x 18  = 88,452 lb spent resin (to be disposed as hazardous )
 Year           Lbs. of Haz Waste
2005              49,000,000

2009                      89003.19  (= 88,452 + 551.19)
Difference      48,910,996.81 pounds of non hazardous treated brine to the POTW
Reduction in pounds of hazardous waste shipped off site from 2005 to 2009 =

 [ 49,000,000 –(88,452 + 551.19) = 48,910,996.81 pounds]

Difference      48,910,996.81 pounds of waste no longer hazardous

