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m, Rcc”?aamU( - I-*- ‘.lXJZWAL TRJZATABILITY TESTING 

1.0 OBJECTlVE 

The objective of the bench-scale th.emal treatability study was to determine the final soil treatment 
temperature required to desorb the volatile organic contaminants ofconcem. The proposa3 remedial 
treatment goals for the site are presented in Table 1. 

Tabie 1. Proposed Treatmmt Goal for Camp Lejeune Site 3 

SXMPLE CH.i4RACTERIZATIO?i 

A S-gallon bucket containing representative soil marerinl from Sire 8.9 was received at: IT’s 
Technology Development L&or&ory on March 9,X00. 7%~ sample was log@ in, 
homogenized, 3nd stored at 4’C LIT-AI needed for testing Portions oftbe hom.ogtnized saxq9.e 
material were paalyzod for rhe paxamctcrs listed in Tables 2 through 4. 

Table 2. Physical Characxerizacion of rhe Sire 89 Sail 

Parameter Result * II 

SoIids Content (7%) ST.8 

Ash Content (‘%) ST,5 

BTU (b&lb) ‘29.4 7. 



Table 3. Particle Size Analysis for Site 89 Soil 

Di.amcter Percent 
(mm) Passing 

75.0 100.0 

37.5 100.0 

0.075 35.6 

0.0485 21.7 

19,O 100.0 0.0346 19.4 

’ 9.5 99.3 0.0221 .17.2 

4.75 99.2 0.0129 14.2 
I 

II 2.00 I 99.1 I 0.0092 I 12.7 

II Q.850 I 98.8 I 0.0065 I 11.2 

II 0.425 I 97.2 I 0.0046 I 10.5 

0.250 
94.2 

. I 
0.0032 I 9.0 

0.149 73.5 I 0.0014 ! 7.5 

0.106 48.7 

Parameter 
a 

Concentration 

h’ote: All other volatitile orpnics were less rh,2n 25 mgkg 

i 

2 



The difference between the solids and Gh content indicate that the amount of organic materia1 in the 
sample is small (0.3%). The Iow BTU content of the material suggests that there is Little combustible 
organics present in the sample. The moisture content (100% - solids content} indicates that the 
sample contains approxjmately 12.25% water by weight, which must be volatilized by the LTTD 
sys tern. 

The particle size di.sttibution indicates that a large percentage (35.6%) of the solids in the Site 89 
sample material was less than 0.0’75 fnm. in diameter Typically, material iiner than 0.075 mm- has 
the potential to be collected in the LTTD air pollution control system as baghousc dust. 

The data in Table 4 indicates that the only volatile organic contaminant present in the sample ;?t 
appreciable concentrations is 1,1,2,2-trichloroethane. Howcvcr, this compound has simiku 
x-olatilization characteristics to the contaminants of concern. The renloval of 1,1.2,2- 
tetrachloroethane can be used to evaluate the efficacy of the thermal treatment. 

Thenml Trentability Testing 

Portions of the untreated sample were treated in a muffle fixx13ce. The testing produced final 

treated temperatures of22S°F, 2S09F, 300°F, and 3S0°F within residence tknes of 5 to 1S 
minutes. The treated material WEBB rsmoved from the muffle fkrnacc at the end ofthc rcsidcrrce 
time and immediately quenched. The treated material from each run was analyzed for WCs 
(Table 51. 

Table 5. Corxenlzations of Volatile Organics in the Thermally Treated Sits 89 Soi.1 



Based on the re.sul.ts in Table 5, samples ofThermal Runs 1 (21%025-3 and 4 (2194-030-2) u’ere 
submitted to an outside laboratory for analysis for VOCs. The results of the outside laboratory 
confkn IT’s screening results (Appendix A). 

CONCLUSIONS 

The soil sample fom Site 89 had low levek of organic contamination. and only 1: 1,2,2- 
tetrachloroethane was detected in the sample. The loti BTTJ content of t!~e material suggests that 
there is little combustible organics present in the sample. The moisture conten (lOOQ/; - solids 
content> indicates that the sample contains approximately 12.25% water by weight. 

The particle size distribution indicaks that there is a potential for a large amount of the Site 89 
material to be collected in the LT’ID air pollution control system Cas baghouse dust. 

The data in Table 5 indicates that the volatile organic contamination pxscnt if- the Site 89 soil 
material can be thermally desoxbed if the final treated soil temperature reaches 22YF. Treatment 
of tie Site S9 soil matkial with this final soil temperature removed 99% of thha 1,1,2,2,- 
tetrachloroethane contamination. A h&her final treated soil temperature may be considered to ensure 
that all of the volatile organics arc desorbed during the treatment. 

., 





‘-:Microbac Laboratories, Inc. 
Kenwill Division - 
505 East Broadway Aveout Maqvilk. TN 378W 
863/977-1200 F~~:8651984-8616 

.- 
Pe2d t Nuanber: Stije=t: Ch'61, LEJEW / 663021 

t22ibsLE; 1 2194 -G25-2 XREATSl3 so.rL 

<o. GUS 
<Q.OlC 
co.ozo 
co. uzc 
co. UfC 
e 0. o-us 
cu.oa5 
<d. 050 
co. 053 
<o.osc 
co. oas 
<O.OlC 
co. OSG 
co. Gas 
CU. UC5 
CO.050 
ct7.osc 
+o.a05 
<o. 005 
cO.OQ3 
CO. 005 
c a. 00s 
cc. OCf 
cG.DOS 
co. 00s 
<Co, 005 
co. 005 
co, 005 
CO. 005 
so. OCf 
CO. GSG 

**+ Cartlficats'Ccstir.rres Cr Next Pa-c8 *** 
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-Microbac &aboratories, Inc, 
KenviIL Division 
305 East Broadway AVCIWC Matyvilk, ‘M 37804 
865/977-i200 Fox: 865~~8616 

ci?RTIPICATE OF AWUYSiS # 99X-44114 Raga 2 
‘. ‘. 

Czt cs Reported O/30/00 
I. . 
. . 

Date Recsived 3'/14/0 0 
Ct;trtcaer lib. ft303 
Pea. Mtier 140065 l . 

. .- 

cc. 005 
so. 003 
co-. oh5 
<a. DOS 
<O. 00.5 
<o. 010 
<u. 00.5 
so, 005 
<O. Cd5 
<U. 005 
c 0,. 020~ 
cu.oc5 
<O. 305 
CO. CO5 
~o.ab.5 
+‘a, 065 
74.005 
0.76 

co. to5 

CO.005 
co.ca5 
<0.005 

co.co5 

co.oos 
40.OUJ 

cu. 00s 
c0.005 

-CO .OCS 
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Date RepOrted o/oo/oa 
Date Received 3/1E/OO 
CuatOmer No. 3003 
P.S. Nuinber 140065 
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c2.s 
<2= 

a5 
c25 
<25 
c35 ’ 
<2g 
<23 
c2E 
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-Microbac Laboratories. Inc. 
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5Q3 Errs{ Broutiwicy Avenue Maryvitle, TS 37903 
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TECHNOLOGY C&P 

DRIrs 
37923 

‘. *. 

.  

* 
* .  

. ,  
_. 

SWO4.5 6260 

3/21/03 
s/21/ 00 
3/32/ac 
‘,‘2Z/OC 

3/31/GG 

3/21/oa 
3/21/o 0 
3/2l/dO 

3/2x/05 



M icrobac -Laboratories, Inc. 
Kcnwili Divkion 
50.5 Em Bmdway Avsnucr 
865/977- 1200 

Mqaillc, TN j78U 
Fnx: 865~848616 

CERTIZ'ZCATE OF JLVALIYSIS # 9915-00314 

SadPiil : 3 2194-030-2 TREATED SOIL 

~6.050 
<Q. 005 
co. 020 
eff. 050 
CO. ad9 
co. aog 
co. o*so 
ct. a50 
cc. 095 
:u. 005 
cc. ous 
<G. a05 
cu. 005 
ea. 005 
CO. a35 
cn, a05 
cc. 005 
cu.ou4 
CR. GO5 
CD. 005 
co. 005 
~0. ma 
<o. 005 
<a. 005 
co. ous 
co. GG5 
4a,co5 
co. 005 
d4.005 
<O. UO5 
<0.005 
cu. GlQ 

3/21/U 0 
3/21/Q G 

3/21,‘00 
3/2l/UO 
3’/21,‘4C 

3/22/03 
3)/21/O LY 

3/22/R a 
3/22/o a 
3/21/44 

7/71/00 

3/21/C 0 
3/a/o 0 

3/21/00 

3/2z/ao 
3/ar/oa 
3/2z/i75 
3/2l/VB 
3/22/a 0 
3/21/o 0 
3/21/U 0 
3/21/C 0 
3/2z/a3 
3/21/00 
3/2Z/C5 
3/21/Co 
s/zr/oo 
3/21/O 0 

3/21/00 
3/2l/CC 

3/21/CO 

s/xl/co 



CERTIFICATli: OF 

505 Easr Broadway Avenue Muyvil\e, T;u 37804 
8631977-1200 Fax: 865/934-8616 

<c. 005 
TU, 005 
<C.403 
co. 00s 
co. 010 
10; aps 
cc. UP5 

<C. DO.5 

cc7.005 

<a. 405 

<ff. om 

2.3.2 

<c. 305 

cc, co5 

CC. 005 

cc. Udf 
ea,oo5 
so. 00s 
co. UG.5 
co nnc 6 w-s 
ca.uufi 
10. UC5 
do.005 
C-G. oils- 
cc?. cl35 
CD. DO5 
GO, QiZi 
89 
99 
92 

L%WFLE: 3 2294-030-3 z?amED SOIL 
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C&WZFlCATE OF ANALYSIS # 9925-00224 h?Fe 8 





PA R TJCLE -SJZE ANAL YSJS 
+ ASTMD 422 

Project Name Site 85 DRNlO Client Sample No. TDLC2SS 

Project No. 803011 .O 1030140 IT Lab Samcle NC. ETDC-8660 

Specific Gravify = 2.65. - JW&ture Content = 14.1% 
assumed for calculations based on d;;l OT~FWIP, weight 

SIEVE ANAL YS/S 

t 
Sieve Diarrrerl-r Percent 

c , NO. mm Finer 

0 3” 75,000 100.0% 
A - 1.5” 37.500 - 100.096 

Sieve Diameter Percent 

NO. mm 
-I 

Finer 

F #20 Cl.850 

I #40 
N #a3 
E 

PI00 c.149 73.5S6 

$140 1 0.106 43.3’36 I 
I  I  

$200 1 0.073 t 35.6%--j 

HYDROMETER ANAL YS/S 

I Diameter Percenr 

mm Finer 
H 
Y 
D 0.0485 1 21.7yh 

A 0.03463 13.4% . 
0 Q.02203 17.2% 

M 0.01291 13.2% 
E 

T 
C!.QOS7 8 12.7% 

E #.W2X63 1 1.2% 

R 0.00464 10.5% 

0.00319 9.9% 

0.00135 7.5% 
I 
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PARTICLE SIZE, mm 

CLIENT SAMPLE NO.: TDX85E 

SAND 1 
i 
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I T  LA.5 SAMPLE NO.; ET3C-8660 
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%xcen.ii~ levels of Volatile Organics Prior to and After LTTD Treatment 
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