
GRACE 

w~~v 

1) f~i> 
z.) -&,,vi fv 

~) l:,Ac 

DARAMEND® 
Bioremediation 
of Soils Containing 
Organic Explosives 

4t (CJ573 
f 

~ /""'.)~ 1) l¥w/$t6 2-4~ 

1..) -g~ IS"!;.~ ·I·) t4 LOI/J 

'J) rAil f'5~t J.. 

6) e 1{(. .. v'~tfC ftrc ve, 

GRACE Bioremediation Technologies 

Contacts: 

Alan Seech, Ph.D. 
tel: (905) 273-5374 
fax:(905) 273-4367 

Bob Ferguson, B.Sc. 
tel: (215) 321-6050 
fax:(215) 321-7091 ./ 1- j I 
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.sEPA c;·RACE Bioremediation 
Technologies 
DaramendrM Bioremediation 
Technology 

Innovative Technology 
Evaluation Report 

U.S. EPA 

SITE Report 

EPA/540/R-95/536 

"A full-scale cleanup of this site using this technology was 
estimated to cost between $619,000 for an in situ plot with an 
attendant unit cost of $921m3 ($70/yd3), and $959,000 for an ex 
situ plot with an attendant unit cost of $140Jm3 ($1 08Jyd3), 
including the cost of residual disposal. The residual consisted of 
oversized particles screened out of the soil during pretreatment 
and deemed to be hazardous. Landfilling was assumed to be the 
preferred disposal option, although this may not be permissible 
for these types of wastes in some jurisdictions." 

Quorarion from U.S. EPA SfTE Reporr (Seer ion J.:!, p. :!2) 
EPA/ 5-IOIR-95/5]6, July /996 



!!~~~f@!~"'7 Contamin•t•d Soil A~g•tn 
Contuninmts dHOTb from 
:toil surfaces. eutu watn 
film illld diffuH to sud•ce 
of DARAMENoe ~do 
wb.,.. biodogndotioD 
occun. 

Hydntod DARAMEND• 
partido colon.iz.od by 
native soU m.iaoorge.i.sma 
(b•ctori• and fungi) 



waterfllm 

\ 

TNTmolocu .. s 
•dsO<bodon 
soli binding 
Slt81 

contomlnant 
dosorbs­
blndlngslle on 

llllil!iiliil~~~ :~~~~ particle surface 

multi--valent 
metol particle 



5,000 

c;; 4,000 
~ 
!. 
c 3,000 
0 
;: 
::! c 2,000 .. 
u 
c 
0 1,000 u 

0 

- ..... 3;::.2.::62:...::<22;:;1:...... ______ ,..3,369 (19) 

470 (60) 

~--------------~~====~----------·19~) 
0 

_..,_control 

36 
time (days) 

--standard 
anaerobic 

--DARAMEND" 
8i()(emedlalion 

71 

1. Numbers in parentheses indicate tolal amino compounds by EPA 8330 Method 

Cycle1 Cyde2 Cyclel Cycle 4 Cycle7 
Initial 15 claya 21 dar- 43dor- 57 dar- tsc~or-

2,4,&-Trinitrotoluene 10.5 0.1 0.2 0.1 0.1 BLD 

2·Amlno-4,S-<lln11rotoluene 4.1 0.7 0.3 0.2 0.2 BLD 

HMX 1,074 301.3 10.0 43.1 21.3 10.5 

ROX 54.4 0.1 BLO BLO BLO BLD 

Total Exploslw Compounda 1,141 303.0 10.9 43.7 29.0 10.9 
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+ Anoxic/ oxic cycling with reductive and oxidative phases 

+ Requires optimization of conditions for each phase 

+ Patented technology (U.S. Patents #5,411,664; #5,480,579; #5,618,427) 
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