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Consu~dtive Report: Summary of the t..-ironmental 
Sa~pling Program at the Herbicide Orange Storage 

Site on NCBC, Gulfport MS 

1. BACKGROUND: Representatives of the Operating Location AA, USAF Occupa­
tional and Environmental Health Laboratory (OL AA USAF OEHL), Kelly AFB TX 
have made 12 major trips to the Naval Construction Battalion Center (NCBC), 
Gulfport MS since Aug 1974. Reasons for these trips included monitoring of 
pilot plant activities, drum rinse studies, and monitoring of the Herbicide 
Orange (HO) storage area. A variety of environmental samples has been col­
lected during these trips, however, all of them have not been analyzed to 
date. The sampling locations used have not always remained constant but 
varied as different areas of the HO storage area and storm drainage system 
have come under scrutiny. The samples that were initially collected were 
analyzed solely for the primary components of the herbicide, 2,4-D and 
2,4,5-T. It was not until some concern was generated that the contaminant, 
TCoo, might be differentially distributed in the environment in different 
proportions to its content in the herbicide that increased numbers of TCDO 
analyses were accomplished. The analyses for 2,4-0 and 2,4,5-T were done 
primarily at OL AA and those for TCOO were accomplished by Wright State 
University (WSU) under a USAF contract. 

2. ENVIRONMENTAL SAMPLING PROGRAM AND RESULTS: 

a. Ambient Air/Industrial Hygiene - The ambient air/industrial hygiene 
sampling has been accomplished predominately in support of pilot plant reproc­
essing activities at NCBC. To date there have been over 150 samples collected 
and approximately 95% of these have been analyzed. The range of values of HO 
and TCDo in the ambient air samples are found in Table I. 

TABLE I. SUMMARY OF AMBIENT AIR/INDUSTRIAL HYGIENE SAMPLE RESULTS FROM NCBC, 
GULFPORT MS 

2,4-0* 2,4,5-T* TCDO 

Lowest Value ND** ND** NO** 

Highest Value 186 llg/m3 168 llg/m3 9.1 ng/m3 

TLV Value 10 mg/m3 10 mg/m3 No Value 

* Includes acid and ester forms ** Non-detectable 

b. Water Samples - The drainage ditch system which drains the HO storage 
area has been extensively sampled during the past two years, both during 
periods of pilot plant activities and periods of non-activity. As mentioned 
above, the sample collection sites have varied from survey to survey, see 
Fig 1 for sites. A breakdown of the sites and analyses can be found in Table 
II. The only positive analysis for TCDD was from a sample collected at loca­
tion IIA (drainage ditch before bauxite pile). The TCDD concentration was 



46 pico grams per m1 (pg/m1) with a detection limit of 10 pg/ml. The WSU 
laboratory reran this sample to verify the result using high resolution mass 
spectrophotometry. It should be noted that on Table II, the results for 
2,4-0 and 2,4,5-T include both the acid and ester forms of the herbicide, 
the individual analysis can be found in Appendix A. The water samples were 
primarily grab samples although some were weekly composites of samples that 
were taken on a daily basis. 

c. Sediment Samples - The bottom sediments in the stream beds were 
sampled at the same time the water samples were taken. The sediment samples 
were composited from several locations in the stream bed. Table III is a 
summary of the analytical results. 

d. Soil Samples - There have been many soil samples taken from the HO 
storage area over the last two years. Unfortunately, a great number of these 
have not been analyzed to date because of problems encountered with interfer­
ence from large quantities of hydrocarbon compounds similar to those found in 
motor oil. During the June 1975 TOY to Gulfport there were samples taken 
from an old HO spill area as well as a new HO spill area. These samples have 
been analyzed and the results can be found on page 4 of Appendix A. The 
results of the sampling in the old spill indicate that there was minimal HO 
residue except for the immediate center of the spill. The results. of the 
sampling in the new spill areas show high results out to the edge of the stain. 

3. SUMMARY AND CONCLUSIONS: Based on the results available at this time, the 
following conclusions can be made. 

a. Ambient Air - The TLV for 2,4-0 and 2,4,5-T of 10 mg/m3 each was never 
exceeded in any of the samples collected in the HO storage area. There were 
some relatively high levels of TCDD analyzed in the ambient samples; however, 
in their third Quarterly Report, WSU states liThe research-nature of the analyt­
ical method employed in these determinations suggests that the ambient air 
results should be considered as upper limits until corrobative studies are per­
formed." The most recent WSU Quarterly Report stated that the early levels of 
TCDD detected could have been due in part (if not totally) to the presence of 
polychorinated biphenyls (PCBs) which only recently have been identified as 
interferring with the analyses for TCDO. 

b. Water Samples - Of the 26 water samples analyzed, 13 w~re reported as 
containing more than 10 ppb herbicide. However, at the base dlscharge sample 
point, EPA 2, there were no sample ana1yses that exceeded th{s level. Also 
out of 23 water samples that were analyzed for TCDD, there was one that had a 
positive reading. These results indicate that although some HO is getting 
into the drainage system, it is not leaving the base but is most likely being 
absorbed in the bottom sediments of the drainage ditch system. Visual obser­
vations of the drainage ditch system indicate that there are no deleterious 
effects being exerted on the biotic community and that fish, frogs, snakes, 
and other normal inhabitants seem to flourish. 



c. Sediment Samples - Only 2 of the 12 sediment samples analyzed to date 
have exceeded 1 ppm herbicide (the values were 2.04 ppm and 1.07 ppm). Again, 
as was the case above with the water samples, the sediment samples collected 
at EPA 2, the base exit site, never exceeded the 1 ppm level. There were only 
two samples analyzable for TCDD and both had no TCDD detected. 

d. Soil Samples - The data available on the soil samples collected to 
date do not allow much interpretation. More data are necessary before any 
judgment can be made as to how wide spread or severe the contamination of the 
soil is in the HO storage area. 

4. RECOMMENDATIONS: 

a. The levels of HO in the ambient air are not high enough to create any 
concern about any on or off base exposure. This has also been borne out by 
the biomonitoring that has been performed during the Agent Chemical Inc (ACI) 
operations at NCBC. If the TCDD analytical results are viewed as upper limits 
as suggested by WSU, then there is no need for concern. 

b. There is no indication of any off-base discharge of TCDD in the water 
or sediment samples. 

c. Quarterly environmental monitoring surveys should be continued. 

d. There is need for a comprehensive sampling program of the soil in the 
HO storage area to permit a better evaluation of the degree and extent of con­
tamination by both HO and TCDD. 



a e esu s 0 a er amp es T b1 II R 1t f W t S 1 f rom HO St orage A rea por - ay , c NCBC GUlf t M 1974 0 t 1976 

* * 
Samo1e Site 2 4-D u:o/1 2,4 5-TJ,tqi1 TCDD Pg/ml 

Number Number 
of of 

I .. .L . Descrintion Samo1ec Min Max Ava Min Max Avg Sample Min Max Avg 
tEPA 1 Drainaae -ditch - North 5 ND** 240.5 53.5 ND 493.7 133.4 - 0 0 U 

End PAD #64 

IJ:"PA ? R~c::p LJ~f" illl~ .~r - pxi t ' t:. ND 0.57 0.15 ND 0.3 o. 1 3 0 0 0 
of drainaae ditch 

iEPA _1 nr~inaap ditch - Nor'th 5 INn 1192H4 40Q.4 ND 390 0 8 0 0 0 
f:"nti PAn :II~Q 

~ 

TTA nV";\; n~n~ ti; trh - h~fn"'p 2 55.9 326 1909 837 1955,2 519.4 6 - 0 46 7.7 
h;\"v;t~ ni'~ 

ITR nV"~in~n~ tiitrh - ~ftpV" 5 INn 178 3 46 1 Nn 302._5 128. 1 4 0 0 0 
h~lIv;+~ n;'~ 

TTf' i='1IV'+hoV' tinwn c:+V'o~m 

" 
Nn Nn - Nn IND - 0 - - -

of lIB 

IlIA Orainaae from 2 ND NO - NO NO - 0 - - -
TntilJc:;trual ~V"p~ 

- R~r.k h~v nf Rilnxi 0 - - - - - - 2 -0 0 0 

* Incllltipc:: nnth ~cid and ester forms )f the I ~erbi ci (p r 

** Nnn- rlptpr.t~n 1 p 

, 
.. 

,..-.~..-.... ..... '.~ . i .,,4 _ • • T .... ; 
). ,,-----.'--, , ~ . .,. -:. ~.-. __ ·4·_' ..... ~~.,\", 

Fe ; lii:,~f': ~(i· •. 'I, .•. ~ l..:" t !3 



Table III Analytical Results of Sediment Samples from HO Storage Area Gulfport - Aug 1974, Oct 1976 

Samole Site / 

Number 
of 

.L r Descriotion Samol ec 

IEPA 1 Drainaae ditch - North 3 
End PAD #64 

iEPA 2 Base Perimeter - exit 3 
of drainaae ditch 

EPA 3 Drainaoe ditch - Nu ,l- S 
Fnrl PAn #~q 

TTTA nr~in~np from 1 
Tndustrial area 

* Tnrlllrlpc: nnth ~rirl ~nrl p~ter forms 
** Nnn oJ .&. .&.~nlp 

A FORM Fe 
' FL.C APR 6' 192G 4700 

* 
2,4-0 mq/kq 2,4,5-T mg/kg / 

Number 
of 

Min Max Ava Min Max Avq Sample 
0.054 0.30 O. 19 0.028 0.64 0.34 ~ 

ND** O. 11 0.04 NO O. 11 0.04 -

IND 0.86 0.24 NO l .. ~B 0.42 -

a 05 o O~ 0.05 0.10 O. 10 O. 10 

~f thp ., Iprbi ci rl 0 

.-

GENERAL PURPOSE DATA SHEET PREVIOUS EDlrlOMS OF THIS 
rOIM WILL BE USED. 

TCDD pg/g 

Min Max Avg 
u u -

- - -
( -

- - -

-
( -

, , .. 

AFLC-WPAFB-APR 69' 300 M 
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FIGURE 1 

DRAINAGE of ORANGE 

HERBICIDE STORAGE AREA 

(FOLD OUT) 
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° APPENDIX A .JT- E- / 

Completed Analyses on Environmental 
Samples Collected at NCBC, Gulfport 

as of 20 September 1976 

\4ATER 

ESTER· ACrO 
EHL # GP IF DATE D T ·0 T TCDO 

9521 EPA 1 24 Jun 75 NO NO NO NO 

11409 EPA 1 2 Aug 75 12.711g/l 43.311g/1 4.111~/1 4.3}l~/l . _. "/ 

12085 EPA 1 8 Aug 75 O.88Ilg/1 2.311g/1 239. ll9/1 491. 119fl ~ 

12085 EPA 1 12 Aug 75 O.0311g/1 O.O5119/1 10.211g/1 56.0pg/1 po. 
;/ 

12637 EPA 1 21 Aug 75 NO NO NO 69.9119/1 
~.~ .-

9623 EPA 3 24 Jun 75 NO NO 6.111g/1 4·~9/~ . - ,. 
, , , 

11411 EPA 3 2 Aug 75 T T 4 .. 5119/1 4.6119/1 
12083 EPA 3 8 Aug 75 NO NO NO NO o· 

12084- EPA 3 12 Aug 75 NO NO lO7.8~9f1 126.5~g/1 - / 

12638 EPA 3 23 Aug ·75 NO NO 1928.4p9/1 1814 .. llg/l . 
12087 IIA 12 Aug 75 NO NO 55.9119/1 83.7119/1 . . 
12639 IIA 23 Aug 75. NO NO 326.Pllg/l 955.2pg/l ° 
12088 lIB 12 Aug 75 NO ND 22.2}.lg/1 28.659/1 ·12634 lIB 15 Aug 75 T T ND 302A poll ·'2635 lIB 18 Aug 75 NO NO NO NO. .., 
12636 lIB· 21 Aug 75 ND NO 178.311g/1 . 237 • 8p9/1· 
12640 lIB 23 Aug 75 NO NO 30.1pg/l 71 .. 4p9/1 · -12641 lIC 23 Aug 75 NO NO NO NO ° 

12089 IlIA 12 Aug 75 NO NO NO NO 
12642 IlIA 23 Aug 75 NO NO ND NO 
9622 EPA 2 24·Jun 75 NO NO 0.6pg/l O.3pg/l 

11410 EPA·2 2 Aug 75 T T 0.3"'9/1 O.311g/1 
12090 EPA 2 12 Aug 75 NO NO NO NO 
12091 EPA 2 12 Aug 75 NO NO NO NO 
12633 EPA.2 14 Aug 75 NO NO NO ~ NO . 
12643 EPA 2· 23 Aug 75 NO NO NO NO 

H20 blank 2 Aug 75 0 .. 5llg/1 3 .. 3119/1 1.1119/1 1.2).19/1 

I .-

0, 
/. 
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Water (continued) 
EHL 

EHL If WSU /I DATE CODE 

1-101 15 Oct 75 
1-102 15 Oct 75 
1-103 15 Oct 75 
1-104 15 Oct 75 

228 1-414 27 Jan 76 Et·127Jl1 K 
,127' ,1-412 4 Feb 76 EW04F11K 
131 1-413 11 Feb 76 EWll Fl1 K 

1-425 21 Apr 76 
,1-426 21 Apr 76 
1~427 21 Apr 'l6 

1-428 21 Apr 76 

1-429 21 Apr 76 
1-430 21 Apr 76 

" 

" 

LOCATION 

Ditch near HO storage 
Before bauxite pile 
After bauxite pile· 
Before base exit 
After bauxite pile 
After bauxite pile 

' After bauxite pile' 
At base exit 
At base exit 
Ditch near HO storage 
(old EPA 3 ) 

Ditch near HO storage 
(old EPA 3) 

Back Bay of Biloxi 
Back Bay of Biloxi 

.' TCOD 

o 
46 pg/ml 
o· a - ' 
o 

. . , 0 
o 
o 
o 

" 0 ' 

o 
a 

: '-.~. -

, ' 

,; 

" 

'- . 

. .,:. 

~ .-. :.. -' ... 

0 .... • :-: .".":-

" .. -.. -:.._-: 
, . 

. '. . ~ . 

, .. - .. 
. : 

-0 .. '" i 

, .. . -. -.' . 



: ~ 

SEDH'!ENT 

ESTER Aero 
EHL # GP If DATE D T D T TeOD 

. . . -
9618' EPA 1 24 Jun 75 T T . ~~l:lg/kg 28~g/kg 

- -
.~ :. -. . 

11412 EPA 1 2'~ug 75 O.07mg/kg O.08mg/kg O.23mg/kg·O.26mg/kg -. 

12094 EPA· 1 8 Aug 75 O.06mg/kg O.lOmg/kg O.17mg/kg O.54mg/kg 
9620 EPA 3 24 Jun 75 NO NO NO NO .. 

11414 EPA 3 2 Aug 75 O.17mg/kg O.63mg/kg O.59mg/kg O.65mg/kg .. y 

12092 EPA 3 8 Aug 75 O.Olmg/kg O.02mg/kg O.09mg/kg O.36mg/kg 
12093 EPA 3 8 Aug 75 O.05mg/kg O.lOmg/kg O.Olmg/kg O.02mg/kg v . 12649 EPA 3 22 Aug 75 O.03mg/kg O.07mg/kg .O.27mg/kg O.7Omg/kg 
12095 IlIA 23 Aug 75. O.04mg/kg O.08mg/kg O.Olmg/kg O.02mg/kg 
9618 EPA 2 24 Aug 75 NO NO NO NO 

11413 EPA 2 2 Aug 75 T T T T 
12095 EPA 2 8 Aug 75 O.09mg/kg O.09mg/kg O.02mg/kg O.02mg/kg 

H20 blank Jun 75 NO ND ND NO 

. ~. 

-. 

, --
I 
; 

11 

.J ~ 

·3 . .. - ... ~. -- .-~--- .... - ---_._--_ .. _-_. -. 



EHL # 

-9796 ." 

9797 

9798 

9799 

9802 

9803 

Analyses of Soil from an Area of an Old 
Herbicide Spill in the Orange Storage 

Area, June 1975 

ESTER (mg/kg) ACID (mg/kg) 
LOCATION 0 T 0 .T 

'. . - " . 
Ce'nter of 24 21 88 :·····14 
spill, 0-3 in. 

Center of 10 11 112 19 
spill 3-12 in. 

Out fron center 0.008 0.008 0.09 0.17 
2 ft, 0-3 in. 

Out from center 0.012 0.008 0.02 0.014 
2 ft, 3-12 in. 

Edge of stain> 0.56 1.10 51 31 
. 0-3 in . 

Edge of stain, ·T T 0.05 0.05 
3-12 in. 

'. 

. 
.. 'TCDD .' . 

. . 

'. 

: '" .. . -
.. -~:.:.~, .:.:.-: '~'. ~:.' :'.::~ :.~ .. ":' r~::·=-,·; .. 

- ... - . .. 

. 

. - ' . 

-

.. 

-----------------------------------'---------------------_._----------_._ .... ------.. ------

Area of new Herbicide Spill 
" .. ". 

9804 ... Center of 110 . '52 .166 " ;.64 
spill, 0-3 in. 

9805 Center of 2.9 '2.2 124 40 
.. s pill, 3-12 in e 

9806 Out from center T T ,0.09': . 0.24 
. 2 ft, 0-3 in. 

9807 Out from center 970 570 71 -19 
2 ft, 3-12 in. 

.. 

9810 • Edge of stain, 819 326 72 . ~ '.26 
0-3 in. 

.. 9811 Edge of stain, 299 ' 165 78 24 
3-12 in. 

J. 

f 
1-

: - . . . . - .... -
-' .-" 

. ..'.' - .--'. . .. --' . 
.~ 'r '., .•. _ .• -~ ~.' •• -.'~ :-::-.-~' 

-"._ 0'"' 

-
,.' - . - .;. 

. .. _.. ". -. ,", ~_ 'r' ""... - • 

. ." .. --
. -,. -." .: -" 

. . . 
... ' .. ' -." . ~- -' ',- -"' .. 

.-.. - :. 

. . .... . 

. _. ·0· • +_ •• 

. .- . -. .. - -:. 

. . -_ .. , 

-- - .. 

. -.. . 

- .0 ... -
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. -. - -.­
.. 

-.... ""'"'". -. ~ ,..' ,. _ , ~'. .... " ~ - • .. .... _ •• I .. ,.' :t. _ ... ,.......... ...:. r. 



f 
f # 

SEDIMENT 

EHL # 

9792 
9794 

227 
.·':·133 

·132 . 
274 
314 

SOIL 

'9800 

9801 

9808 

9809 

9812 
.9813 

9814 
9815 
9816 
9817 
9818 

.9819 
9820 

·9821 
·9822 . 
.9823 
9824 
9825 

.. 9826 
, 9827 

" .. "·9828 
'.,.9829 

9830 

GP # 
OR LOCATION 

EHL 4 
EHL 24 
IIA 
lIB 
IlIA 

'-. Old spill, 

".' ..... . 

4 ft out, 0-3 in. 

Old spill, 
4 ft out, 3-12 in. 

New' spill, 
4 ft out, 0-3 in. 

New spill, 
4 ft out, 3-12 in. 

EHL 18 
: . EHL 19 

·EHL 20 
."._ EHL 21 

EHL 22 
EHL 23 
EHL 14 
EHL 15 

.. , EHL 16 
EHL 17 
EHL 11 
EHL 12 
EHL 13 

" 

. EHL 5 
EHL 6 
EHL 7 
EHL 8 . 
EHL 9 '. 
EHL 10 
20 

, .-' .. ,"." 

EHL CODE 

· EB27Jl1 K 
EB04Fll K .. 
EBll Fll K· 
EB10EllW 
EB16E09W 
EB23El0W 
EB30E8W 

. '. -~.:., :" ... 

. DATE 

Jun 75 
. Jun 75 
8 Aug 75 

.. 

8 Aug 75 . . . .:.' 
... 12 Au 9 75 '. . -' - . 

27 Jan 76 ." ... ~... 
._" . :4' Feb 76 . ~~:~<~':'~~<" 

. 11 Feb 76 .. 
'Jun 76 . 
·Jun 76 

, " Jun 76 
Jun 76 '. 

. Jun 75 

Jun 75 

" Jun 75 

- _. '-. 
- .'.'" J' 75 ."" . , -. _ un.. '. .': 

. . .... -.~ _. - --

- ........ · ..... ',>:: ..> .... '.' •.... < ... ~~~'. ~~ .< :>J. 
· ':". ..... ., .'. '.~ ·.-····Jun 75. "' ... ' .. ' 

- .. :: Jun 75 - ~ :.-~- .. -. 

- ·c.·" .... .:~ Jun 75 ': .'. _-." 

· -

· -
; . 

'f:'~ . 
.' . 

\-

Jun 75 
Jun 75 
Jun 75 

..... Jun 75 
'. Jun 75 

: .: .. Jun 75 
- -'-. Jun 75 -' . _."'" .... 

: .'. --"-:",. :-.;, 
.. Jun 75 .' .. " " 

.... -- - ··<·.····Jun 75 ,"-' :.-"---~_~~-

.. ' 'Jun 75 . ' . 
--., ._- •. -. --c-' - Jun 75 

- '. - - . '. Jun 75· " -..~;~:-
. ........ -. Jun 75 ....... ~'< ~-' 

"Jun 75 .~.< < . .,.;.-., 
. . 

::-' .. 22 .Aug 75 .~ ',:.' .~-•... " 

:- J. . ~ '". • 



SOIL (continued) 

GP # 
EHL # OR LOCATION EHL CODE 

27 
28 
29 

BIOLOGICAL 

DATE 

. .. " 

LOCATION TYPE MATERIAL 

DATE 

22 Aug 75 
22 Aug 75 
22 J\ug 75 

..... 
• -. r.,,-

21 Apr 76 Ditch near HO Fish, tadpoles, frogs, crayfish 
storage (old EPA 3) 

21 Apr 76 Drainage ditch Fish 
at base perimeter 

... -,:. .. . - -- -. 
• - .• - - -- .. ,," _w. 

'.' -........ :,... - .-

. . .. - .." .' .. ~ .... - -:- .. 

. ;".; . ~ '. ~ 
". ~ .. 



PC>~A-.. ~ LE.. W A.~E:,2. 
N£.P.:.c.. 6UL.t='PDQ.T, l\A~ 

~o JUIV lG. 

31 IV\~R IV 

31 De.~ c~ 

50 SEP ,S 

30 Jut'-' 1S 

31 MA~ 15 
~l DE.c.,4-
30 SE.P ,4-
Z>o J v~ ,4-
~, M~~ ,4 
3\ DEC. ''3 
30 5EP ,~ 

30 JUN ,~ 

31 M~tt 13 
51 D~C. 1~ 

~qJ 4~() 

'ZS) {'o5 

Z 5) f.J,12 

Z.OJ~Sc) 

.z.S/~~8 
2.~1 4- 1 '2 

Zl) G.44 
Z~I qq Cf 

Z~, fJ9Cf 

2/1.1 Z 14 

ZOJ /7.. 0 

2.S/e~1 

Z ~, 24-1 

lQ,81e 
-Zl~ S2l4 

IJ 411 

II 2. eo 
'I 2.84-
\,033 

II 21 e, 
11 J' I 

I,oel. 
IJ 1'1«::t 

1/(p13 

1, , I 0 

JJ 0 311 

\/'2.~3 

\, III '2.. 

q~4 

1,0" 

DEl.lve2£O 

'l.1J CIS, 

Z4J ~1.S 
'Z.4J"38~ 

l~, f4Zl, 

~4-I<OIO 

2.2.,Z4\ 

to J 5(,2 

Z2., ,1800 

Z 7.., 2'2. (, 

Zl, 104-

I ~J G" e4-
Z,4/ S73 
'Z.7.,071 

1 e, ee4-
-ZO) SoS-

NOTe;: 0) No WATe.a OeL.\ve.Re:,O TO 

6\.l\...FPoR.'- DulC!.IN6 "'Tl-\,~ peR\oJ). 

(-z.) W"TER \R.EA.TME"'T (.0"-1 ~\ ~T 01= 

CHL.ot.INA.T'O~ 01'-11...'(. 

'0 - 14 -7 t., 
ca.:1+ 
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~o Ju~ 
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~J DE-c.. 

~O $e..p 

30 Ju~ 

31 MAR.. 
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30 SE.P 

30 JlJtV 
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31 DEc. 

30 !>e.p 

"$0 J U l\J 

~l MA~ 

31 DE.c. 

c(, .,,, 
15 
,S 
,s 
,s 
,4-
,4-

'4 
,4-
.,~ 

,3 

l~ 

,~ 

''2. 

Z~ ,544-
20 1 4-84-
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1(,) 52.-' 
-ZO) , 44-
Ie) ,&0 

11) ~ l 5 
19 1 JCJC:; 

loa) Ilq 

\'/'" I 
I ~J 51 t.., 
ZOJ G,q 4 
18) SCi ~ 

15) ~ 0 ~ 
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