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SECTION 1
INTRODUCTION

The purpose of this Data Supplement is to document data in creater
detail than was practical in the final report (reference 1-1). It is
intended to provide sufficient detail for researchers to perform their own
analysis of the data. Readers are referred to the final report for
objectives, description of the emission results, interpretations, and
conclusions.

The data supplement contains the following information:

e Preliminary equipment calibration -- calibration data for the

dry gas meters used to sample flue gas for both EPA Method 5
and Source Assessment Sampling System (SASS) trains

o Complete furnace operating data -- furnace water and flue gas

temperatures throughout each burner-on/burner-off cycle;
cooling water flowrate, and thermostat settings

e Sampling data sheets -- emission data obtained with continuous

monitoring instrumentation: operating data tables for EPA
Method 5 (for particulate mass emissions), EPA Method 8 (for
SO2 and 503 sampling), and SASS (for particulate, trace
element, and organic sampling)

® Analytical laboratory results -- ultimate analysis of

distillate fuel oil used in the test program: 1laboratory



1-1.

analysis reports on particulate levels by gravimetric

analysis; sulfur by turbimetric analysis; trace elements

by Spark Source Mass Spectrometry (SSMS) analysis and

Atomic Absorption (AA) analysis; anions by ion chromatography;

Total Chromatographable Organic (TCO) emissions by onsite Gas

Chromatography (GC); speciation of organic emissions by Gas

Chromatography/Mass Spectrometry (GC/MS); biological assays of

the extract and water discharge samples

® SAM IA work sheets -- Source Assessment Model IA evaluation of
emission and effluent data to determine the potential

hazard posed by both flue gas and water discharge samples

REFERENCE FOR SECTION 1

Castaldini, C., "Environmental Assessment of a Low-NO
Residential Hot Water Condensing Heating System Burniﬁg Distillate
0i1, Volume 1: Technical Results."



SECTION 2
PRELIMINARY EQUIPMENT CALIBRATION
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SECTION 3
COMPLETE FURNACE OPERATING DATA
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Plant Eu.._g- ‘g?.n,.wm,ﬂ j’!‘mﬁc‘ Wi Mad Prupgen

Location A’C‘Aru‘

Copy biwdy'se Labaatowy
J

Barometric Pressure

~
FIELD DATA SHEET

Ambient Temperature 8 =-83

/™UREX
~totherm

°F ?Da... A'i rfog

't: Bu/.!‘

Operator ﬁkﬂ“ Dialy Static Pressure Duct -
Date S-ai-8¢ ERIN N
u*‘\ A DS S‘Dk
Wua¢+d+ &.Hm: 54 % & &M{— k\ ?. —’ /8
Stoarn DRY UNCORRECTED HYDROCARBONS (HC) Siack
Flow rroem Ges
[oid 0 o, | co NO, Totat Tems
Timo 1000 - - o pom ncd HC ] COMMENTS
(1557 [Evtazu! 7372 {iss AN 5.2 TL L tact Cyete Wo. (B
15 4 [Zozlko 1258 £8.o 3,7 18 i
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1514y 18611301247 iy /) w9 24 =12 pain
13144 L2 11301235 - 2.8 2.3 511
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FIELD DATA SHEET

Plant Eu.ggunm L)orgn.‘“cdu ot M B

Yo% (Oo'a\&uo'h'x LQJ-ma,‘h‘ Y

&\ nrtherm

Ambient Temperature 3:-S1 3': FQL:.—:,_:'"_A’-

(ln"_ +o .':w...\

Barometric Pressure

Location J
Operator Costol s Static Pressure Duct : :
Date S‘,ll'go Fuel b;‘c*\.‘\d’( C)v¢
Load Ra ’3 Ay DSt \gio\-.
“Thevmetod getHinp = SUT 8/
soam M DAY UNCORRECTED 55%‘;’52'"’ HYDROCARBONS {HC) Stoch
Flow Non- G
tosd | wvm 0, | c0y| co | so, | o | mo, | w0, | w0 | o, | WO, | rom #,0 | Teme
™™ 1000 - s e | eom | pom | ppm opmé#] oom | ppm | eom | wcd WC » ¢ COMMENTS
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[
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A écaporUREa)l(ﬁon e (042

h A etod  omomenc ponne | 238 PARTICULATE TEST FIELD DATA SHEET
pDae ... S=/7-8¢_  __ T Static Pressure __. #~: 28510, /ﬁ_c_?_- Nozile Sizw 8 tumber Loty 93— WMGES TIME | CO2 | Oz | CO
Test LocnIionIélMﬂ.L‘f#!ﬁé’-K!é‘_.’ Stack Pressure ___29:89_ Molecutar Weigh £%0 27‘: ,».1-2
Run Number _ﬁ/._--ﬂv.sg ,E.‘__ —- Probe Number .3 _’5@!}';5____‘__ BWO— FILTER DATA - 1 4tO ::a
Stack D A 4 . Priot Coefficient ____— NUMBER | TARE | FINAL WT. /st a .
Duct Dimensions in. x in. == Pitot Numb - B-5(m) Qrat | Si/colgels w
Start Time Ol ] Meter Box Number & . et “ 7
Operator Taemnv Orifice Coefficient ~° 2722/
saMpLE | cLock |VELOCITY | ORIFICE GAS TEMpERATIRES £ PUMP Bt L
ponT | TIME | HEAD | METER METER ORGANIC GAS METER [vacuum| JEF [/Gn7€ 003
W AM in. wg. | VOLUME FT» | STACK | PROBE |MPinGER | QRSANIE]  oven —T oo "™ © /5"8 .
aal | Smer | O | /0 78 392831 | 63 |R47 245 | Zes | 74 |28
5 | @06 ‘26 | Fp0.0 7% | 25/ 247 | 727175 | 3
72] 05 1 76 372-/3 78 st 249 72 | 7z21 3
o | Srop | 129 379¢8 ]
D oo Smer| 129 |5 78 | 3798%®) | ¢+ as) 252 |2 | » 12
179 | Koo 77 392-35 | 77 25/ 251 | &2 1 7a |
229 | Res 17¢ | sos/le | B2 2ss 2s) 90|l 7713
Qe | 222 VI -7-3
Smer| 273 | 205 | 78 | wie.oys| &2 | 2%/ 252 | 722 | 7721 R
323 s ‘Ze | 42879 79 RS 25 gyl 2721 3
32:3 | Yo | 177 | 4414 | 3 | 2o 254 | 92 20 |
Srop | 420 453,04/
Bio| Sraerl a0 | 2/0 79 |us3.04) | 62 | 2772 2sa |go | 7213
d7-0 | oo ¢ 72 | leleS 8BS Z7 Kep s3 | | 2913
£2-0 200 1772 | 428w/t gx RASY- 25! 93 | S | R
-4 | 490,380 g5 97| &/
Soer | 56,7 200 | 78 | 490.39¢ | b 269 251 |l | 80| 3
617 200 77 | S03.4 77 253 asa | 61791 3
b7 210 72 | £15.327 Fa | aso 25 |92 | & | 3
Sror Z2/:4 ER7953,
AVG/TOTAL
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Plant “/IChREN Barometnic Pressure

R\ &S dion Fros Rot 2 PARTICULATE TEST FIELD DATA SHEET

Date . £=17-§0 _ - Siatc Presswre Nozzle Size & Number - — ... .—— | IMPINGER Trme | co: | o | co
Test Location £ 200k /o _RES 'Slack Pressure ____ . ... ... Holocular Weign
AAEATER BWO
Run Numb, —ewic—ewe-——- Probe Numb FILTER DATA
Stack Diameter inches_____.______________ Puot Coefticlert ____ ____ NUMBER TARE | FINAL WT.
Duct Dimensions in. x in. Pitot Numb
Start Time Meter Box Numb: ‘ Sléé('}.A
Op Orifice Coefficient
sampLe | crock |veLocity | oRiFice GAS TEMPERATURES 7 PUMP
POINT | TIME | MDA v voLume £1> | sTack | prose |mpincer oGNS | ovew (:s ME::; g V&P
ORE | ermer | z1hy | 200 78 | S97.v L8 | 272 22 | fo | & | 3
Zoot| 200 | 77 | swo-s0 78 | 264 2s5 | ®e | &1 | 3
g/:4 | Qoo ' 722 5538/ &2 257 257 931 &8 | 3
Sroe | @52 562678 CHance &
#02 | Crmer| 952l @00 | 77| sv2.e:| 72 | 269 257218 | €]3 Foen et |
i . 2| 205 78 | 57639 | 7 | 259 25¥% g3
95:2| o7 7721 sER- 48 | £3 258 251 gal 3
| Qrop | 98:9 598062
Jowo| grmer| #.F7| Rwo | .78 | s9R.062 | 70 259 as/ | g2 1 &2 |3
/o239 /9% 77 ) 6r0.92 | 77 263 262 | &5 (&2 | 3
[/08-9) __r90 72| 4a3.57 | @2 | 259 as3 | 95| a2 | 3
P | /122 63972
/18| Smer | pi2a | 199 79| £32-972| 65 270 [sA| 8 | €8x | 3
1221 /90 177 buu 7R R 25 2sa | €213
/222 /8o 271 bs742 | 83 | 258 253 | 95| &3 |3
rof | /2¢.7 663,509
N5l Ener | jau1l 200 | 79| te3.809| b5 | 264 252 | 83 lga | 3
129,72 /90 172 = 772 | e 2s3 | 9} |lea | R
387 o0 | 77 — 2 | Q¥ 252 | #1863 |3
Srop | 138.3 499348 TR
AVG/TOTAL 77 | 350,517 75 @ @ /349
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e\ Eorporation proe | oty S48 PARTICHEATE TEST FIELD DATA SHEET
Pant . PFecs€*  _ _ _ gagmenc Pressure. . R7Q7 Nozzle Size & Number _ 7+ ~TPTNGER
Date £ -8/-80 ” Statc P .-t AS_ i MO . . n T VOLNGEg TME| CO2{ O2 | CO
Test Location Lk (Man ResiDstack Pressure - 4 A BWo e '&i‘ prry
Aun Numb 4 -—- Probe N 3! glass FILTER DATA | So LupS ]
Stack Diameter inch &4 —. Pilot Coefficient ____ = NUMBER TARE | FINAL WT.
Duet Di in. xin. Pitot Numb -&b—ﬁ”
Start Time oéal Meter Box Numb e/ : SILICA
Operator ___ 77KK0T /) Orifice Coefficient ___ 35 35 750
sampLe | cLock |veLocity | oRiFice GAS TEMPERATURES ¥ PUMP LBAKSOTE
| powt | TME g;;:% Pl E:E voLUME Fr | sTack | proee mpinGER | QRGANICT - gven c:s ME::‘: ":f‘;’:” VvaF ; ’?“f”m
otdl| gmr| o as0 38 | sansa3| 43 | 386 S | 4o/ | 7o {78 3
£ 208 | 3.9 | 00 78 | 376 55 97 v d /3
| Grop | /29 E78 a2 ,
0659 _Srasr] /2.9 | 8/ #o Py, & VL) b | 388 St 399 | 25 1 7¢ | 43
179} Qoo | 40 | .3 rard 378 A 397 | 77 | 76 | A3
2P| 25| g0 | bao.s e | 377 57 39721 86| 771 43
| 2pe | 873 632,063
o734 Spxer | 223 | QoS | Lo | 639.053) 62 | 384 sy | 395 | 22| 77 | 43
32,8 | W6 | o | 4603 7?2 | 378 sy | 395 | & | 77| 43
37:3| &0 440 o817 &3 376 Sy 39« | S8 77 | /3 59 mé pnct]
o | _Srapf | 480 Zol 465 -
srrll u20] a2lo &40 Vol . ueb | b2 | 406 g5 | 397 | 722 | 29 | s4
420 | o 40 | 7329 77 | 327 S 397 | g | 29 | Jed
£0.0| A00 40 a2 g2 379 9 3972192 | @/ | /4
Sror | 56.7 Zew 7R | 85 | 380 bo 377 | 70 | 84
0! £a?| 200 &0 Z6u-I®)| 66 | 390 Seo 3% | 721 79 | sia
er7 | 2oo &0 | 7ms7 76 282 &/ 397 |8« | &0 | /4
_bl7 | 200 | 4.0 Hoz.2 | &/ 3% 51 3% |89 | 8! | /g
Sror | 2/.4 _Hazg
o929 gmoer| gl 2o | wo | €arwmu| es | 47 S | woo | 81 | ®1 |14
AVG/TOTAL
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B\ ESHRE Kion proe 2 or it 9955 PARTICULATE TEST FIELD DATA SHEET

Plant 7RuRriE X e Barometric Pressure . Nozzle Size & Number =
Date ... 5-q/-B0 T Static Pressure __ .. _...._ . T VOL GEg TmmME | co: | 02 | cO
Test Location SuamAcs. (m"f_&‘:\&mck Pressure __ ... :\‘::)CU"' et
Run Numb wee—een .--—. Probe Number ____ _. -;;LTER DATA
Stack Di inch — Puot Coefficent . NUMBER TARE | FINAL WT.
Duct Dimensions in. x in. Pitot Numb
Start Time Meter Box Number . s%é?.A
Op Orifice Coefficient
GAS TEMPERATURES °F e
oo TE eno | Veren METER ORGANIC GAS METER_[wicum ViF
”W_ AM in wg | VOLUME FT2 | STACK | PROBE |IMPINGER| ' /'] OVEN —Tour "™
e | 200 | 40| 8.9 28 | 3ey s5 | 397 | &5 | @ /@ Qoss, |
@1y | 200 | wo| &7 ez | zeo sy | 39 | | €2 |/ Z7mh
| Srop | 862 g2 273 Grtreare
/oo | Srer| @521 200 Ty &8e.a73 | 72 i S8 4o/ | &) | &/ ‘3
Yo 2| Ros | a0 Gz, & Zo 383 =24 397 |90 | 82 | }
G452 | oS &0 929.7 £3 38R s/ 397 | 02| &5 | 43
e | 99.9 Dueses 205
oo | @raer| 99 | Jdoo 4o Gui VS| P00 | vy 55 yooo |89 | Ly | /2
103.9 /90 | 4 | Pt:Q 72 | 3R} Y >e gy | &3] /R
08-91 /90 40 987.9 g2 | 378 53 3297 | 92| €4 ] IR
 Srop | 1122 [c0). 873
119 | Sraer| p2.2| /90 00| joor8723] €5 | 394 52 ot | 1] 83| 13
pz.2 | /90 | 40 /oa3:3 | 78 | 383 s 399 | 84 | €3| 13
1l J9 | 40 Joysw8 €3 | 38a 53 2272 | 97 | € | 13
Srof | 26 fosa-49¢]
Jisu | Groer| 27| 200 | 40| sossute| 65 | 43 &9 | 399 | ga| €2 |13
' /29:7] /90 4.0 | /078 77 | 380 56 | 392 | 82| @3 | 3
3| 200 | 4:.0] /0983 fa | 378 52| 39¢ | 93 | 84 | I3
Srof | 138.3 /113818
grnr7| J38:3 /8BS 4.0 | /3812 68 | 325 62 | 39¢ | 83|82 | /3
AVG/TOTAL
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ShsS PARFICUEATE-TEST FIELD DATA SHEET

Plant PrugeX . Baomelnc Presswe ..
Date ... S-RI-BO " Swnc Pressure Nozzle Size & Number — h?f““g TMe [ coz | 02 | co
Test Location f&%ﬁ.&ﬂ&;&.&&laﬁ P :WO tar Werght
Aun Numb Probe Numb FILTER DATA
Stack O inch - Pitol Coelticient NUMBER | TARE JFINAL WY,
Duct Dimensions in. x in. Pitot Numb
Start Time Meter Box Numb Sg.é(EA
Op Orifico Coetficient
swese | croox |vesooy | omece | o e |
POINT | TIME e voLumE T | STAck | PROBE |mPinGer| SRGANICH  gyen T o] ™ P
3] BS | ko | [i3C: 77 | 378 %3 | 3% | 87 |Qu | 43
al s9s | 4o | ysea®™| &) | awm ¢y | 39¢| @3l @5 | 43
Ll /5 /1170:295 -
1908 Brmer| ysy.6| /B0 | 4O | yro.p9s5| @7 | 384 L? | 4o/ |83 84| 13 Karort e
Melel 1900 | 4O | j9/ 6 Tt 277 &) 397 | @5 B4} /3 .
letb| 190 | o | s34 | 8 | 380 57 | a9e| 9a| es| 43 P
|_Sror | /62:9 {2/R 916
Byl Sracr| 1629 /P90 | 0 | /2089 ]| 66 | 39/ 52 | 40! |2 | 8| /0
lez: 9| /80 b O /28031 76 279 So 399 | 4| g4 | /o
: /29 188 | 40 | /R 8 g/ 379 5/ 399 | 90| 8« | /0
| Sror | /760 1270 9w
M| Iraer| fu-ol /90 40 | faz 94| 73 370 £33 | 400 | B | 83| 1O
miol /80 | 4o | 129e.6 7% | 379 s0 | 379 | 84| £3| /o
/860| 8BS | 40| /39 gr_| o So | 39R | Yo | B4 | /O
op | /88:.7 1329 38%
| Q7| 82| M5 | #0 | 4329.388] 73 | 395 S/ 40) | -l @a | /O
193: 7.1 {75 $0_ | /3% T 77 385 49 298 | B3| &al JO
1987 #S | 40 ]| 3724 | 2 | 383 so | 399 | 9| 3| 100
| 9700 | Re/.0 /3823585
1530 Sraerlaor0 | /B0 | 4.0 | (383 355 7¢ 4ol g2 | #3218 |€a | /0
AVG/TOTAL
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A\ Eomation pRcE 4 Of it Zacc PEEFACHERTE TEST FIELD DATA SHEET

RE ¥
Plant eckEX . -)- Barometnc Pressure . . - Nozzle Size & Number o W . P s
Date __EurnACE Lo, Kes)d )~ Static Pressure - ecular werght
Test Location __ &= -2 _ Stack Pressure BWO
Aun Numb — Probe Numb FILTER DATA
Stack Di h .—- Pitot Coefticient NUMBER TARE | FINAL WT.
Duct Dimensions in. x in. Piiot Numb - sg_&‘
Start Time Meter Box Numb _]—
Operator Orifice Coelficient
- TEMPERATURES °F
{ sampLe | cLock |VELOCITY| ORIFICE M?s?gn GAS METER Juacium Y.
POINT | TIME A;':;';zr At g | VOLUMEFT: | STACK | PROBE [mPinGER |ORGANICH  gyey oo "™
Qo6-0| 455 4O | f1p03+7 79 I8 so 397 | gs| eal 10
1.0} jus | 4o | /1427 g2 | 38/ so | 3292 | o | Bx]| /O
QoL 123.6 : 2436:3/4
EmeT| 23:.6| /60 4:0 | /230 3% 76 398 2 Mo/ £3 | &3 /0
2R b| /150 | 40 | us7:C 7% | 2978 =/ 397 &¢| 83 | /o
2236l /45 | 40 | 794 22 375 2 398 | IR | € | /O
Srop | 22¢-1 U899S 4
Sroer | 28¢ ) | /a5 O | quBF 954 73 393 3 397 | 3| §3 | /O
23211 /188 | 40 |/s5/7-2 77 1 278 a2 g | 87| 4| 10
2% (]| /125 | 40 | /5352 &/ 375 53 | 397 | %u !l & | 10 —
| SropP |oui)s /555.997 ona
ta-1n (B
AVG/TOTAL 1031 Sbu 76 Fil
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A é%a’n‘tion rhee /orQ PARTICULATE TEST FIELD DATA SHEET
Plant Peurex Barometric Pressure. . ST R Y. Ll 91
Date 5::[].‘_29 - Statc Pressure ... ... _ Nozzle Sue 8 Number £240 - 8243 %TNGES TIME | CO: 02 co
Test Location Zutwncs _maw _KEs - -Slnck [ 2 A58 _HaO. —A Moteculr Weg! /zz Y}
HEATEL ~  BwWO 5
Run Number M /___m1e7#D Q.. Probe Number _ 3’ _QRumss FILTER DATA ool /S
Stack D inches 44" -— . Putot Coefficient — NUMBER TARE FINAL WT. 2 3
Duct Di ions in. x in. Pitot Numb - @
Start Time Meter Box Numb O4-3 . éé(l:.A
Operator _ Tryemnr)  oyitice Costticiem—__+ 2/ 4o Q_S‘J—E&'
sampLe | clock [verocity | omirice GAS TEupERATURES ¥ PuMP Usar Ra7E
POINT TIME HEAD | METER METER ORGANIC GAS METER |vacuum| JEF | rors@
AP in. wg. [AH in. wg | VOLUME FT> | STACK | PROBE |mpingER | JRSANE ] oven ——Toor 1 ™ )5 hef
1847 Sarr | O (90| 4.97| 4mg02| 47 | 2s0 & | & |s '
5 /80 | /| Zop-52 | 7¢ 267 e |e|s
/0 198 | L9l 706.3) e/ L0 &8 gl s
| Dop | 13:0 ZoR 562
M2 | Qranr| /3.0 | /90 195 | 2ogseal 23 | 253 8/ lgs 15
L lwo |l /e0 | 493| weas| 72| 3¢ g g/ |5
10 /85 ] 192 s 88 g2 | azs 8) | &/ s
| @op | 25:7 27 Pis
/Sou| Srper| As?7] /95 | (9% Z212.9644 73 6L So| & | §
R0:7! 175 | 1.95 — o 267 go| 8/ | S
357 /65| /)92 e 273 1| 81 | S8
Spr | 380 227145
A53%)| Sraer| 38.0| RO [Py 72vjus]  Te | Rej & |l & | 5
@42 0) /55 23| 729.58 | 79 2744 2 |18/ S
490 | 45 172 _ &2 273 g | &S
So:& 736. 487, .
1618 grperl so.Cl t60 | /94| 236 w82 76 2w g/ & | &
g5 6| 150 | /P¢ | 74015 77 | 274 & | Bo | &
L0: 6| fe5 | /93 | 743.9 g2 | azs £ s
| Sroe | 3.2 745815
AVG/TOTAL
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e\ E5oation

Arce

Ror 2

PARTICULATE TEST FIELD DATA SHEET

7 “ i L T
Plant .. .. /RuREX . Baromelnc Pressure. . ...__ .. .. _ Nozzle Size & Number e rmE T T T or T
Date ... A U72-8e CStaucPressure ... .
N S o o
Test Location ﬁl.‘.ﬂ&‘_.%_";__ Stack P . BWO
Run Numb cee —eee e —— Probe Numb FILTER DATA
Sack Diasmeterinches______________ ______ Pitot Coeflicient NUMBER TARE FINAL WT.
Duct Dimensions in. x in. Pitot Number. sg_ é (L: Y
Start Time Meter Box Number -——-l———‘
Operator Orifice Coeflicient
; s TEMPERATURES °F poup
sampLe | cLock |veLociTy | oriFice it oAS WETER oo | EF
. POINT | TIME Apﬂiffagv Forid 5394 voLume Fr* | stack | proBe |mMPiNGER ?‘%%‘mg OVEN —Toor "™ \ad
Smer | ool us | 195 | sms | e | azs’ B/ I8 1S
6RQ | 135 | /P« —_ 77 azl g 18115
25| a5 | )9a| maug | 8 | 27 Bl &L S
| Qror | 76:5 w249
| Sroer | 2e.s| 130 | Joul 757049 | 77 | 26l § & |5
£15| Jas | [/ Pe| F93c Fo | s £ 8 5
85| /3s | [ Zz 2 g2 | 267 &/ | 8/ s
] . 763. 9/3 HND LENK |
| fro? | 2.5 ARTE - OI18
@ RLg
AVG/TOTAL /-9 65 .0// 78 2!
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SECTION 5
ANALYTICAL LABORATORY RESULTS
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5.1

FUEL ANALYSIS REPORT
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LABORATORY CERTIFICATE

-A (%3 U i
LA
CURTIS & ‘_'!'OM PKINS, LTp.
'ABLISERD 1078
ANALYTICAL- CHEMI ST S - CONSULTING
:::'.::.“:,::,.?f:::'x: SAMPLERS — INSPECTORS Casit Avontss ANALYST
COMMBDITY AND TRADE ORGANIZATIONS 290 DIVISION STREET ..“:t'"l::t‘.&::::::'."u’
R A T U L SAN FRANCISCO. CALIF. 94103 vras A8gave - BiocuEusTr
U.8.A. o SPECIALISTS IN BULK COMMODITIES
"Laboratory No. 80k10 ' “ Reported 10/6/80
Preliminary No. 4132 &mpled .......

Recmzed 9/8/80

For  ACUREX CORPORATION

Reporton s samples of 0il

' Sample # Sample Type

Mark * (5) 80-1562, Fuel 0il
(All) Project No.: 7601.22, Customer No,: RB 591864, rel, 01,
Prime Coantract: 68-02, 3188 Acurex Project: 7601, Date:
September 5, 1980, Subcontract No.. RB591864A.

(&) A
lst 2nd 3rd
Test Test Test
Carbon (C),% ===-=--- 86,94 ~cec=  cmm-
Hydrogen (H), % ==~ 12,90 ~-e-  eea-
Oxygen (0), by
difference,?% =-=--=- 0.01% w--- PR
Nitrogen (N) , % =--- 0.03 0.04 0,05
Sulfur (8),% ------ 0.18 0,20 0.20
Heating Value:
BTU/Pound =-----=~- 19,190 cece meee
Grav1ty,.
©API @ 60 F me--n- 33,75 =e-c  acaa

*Less Ihan
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5.2 PARTICULATE GRAVIMETRIC ANALYSES AND MASS EMISSION CALCULATIONS
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A éCUREX ,
orporation PARTICULATE CALCULATIONS

Toa Yion VoLume Stack SAampeee - HMEThod 5
1. Volume of dry gas sampled at standard conditions, 68°F, 29.92 inch Hg (scf)

AH 0.77
vm [_Po " 136 ). (764 350 5,7 (,Z? 87 /\3.6)

vm = 17.64 -— \ =260
std a Tm'avg + 460 5 q g

T + 460\ [Pm N
(Xarﬂ * VWstd) ( =29 )/ ) (acf at stack conditions)

or Vm
stack m,avg + 460 \p

3%.4

2. Stack gas moisture condensed at standard conditions (scf)

0.04707 VI,
0.04107 (132.3) = 7407

VWstd

H

3. Stack gas proportion of water vapor, by volume

B = VWstd
WO Vwgiy * VMg

- §of - A%
9. 409+ 336.4

4. Stack gas dry molecular weight (lb/Ib-mole)

MW, = 0.44 (%COy) + 0.32 (%05) + 0.28 (%N + %CO)

0.44(12.8) + 032(13)+028(85.2) = 30.14

5. Stack gas molecular weight (lb/Ib-mole)

MW

MW4 (1 - Byg) + 18 (Byg)

0. 014(y- p.027) + \&(0.027) = 27.81

S

6. Pressure stack, in. Hg

Pst

Ps=Pp*136

- 29.29
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7. Stack gas velocity at stack conditions (ft/sec) .
Velocidy wes not detectoble w74

T + 460 +°+ .‘: b‘ or i cAin d 3"3’ (2% On\d'gr
V. =8548 (C.) (/AP /_3_'3!_9_______ gD “ achined © " .
* ! )lvg Ps MW, Ldack 3% vclaa'*\-, 04 wmedured
= 400 ¥{/‘M|h £33 .F+/s w, hot wire éueu‘ow"'tl

8. Stack gas volume at standard conditions (scfm)

528 P
Qg = 60 (1 - Byg) Vsgyg Ag (Ts g 460\1 (29;2) =
B I

2
= - bo(I-ooT)ax) 4T (528 \29.83 = /6,72 ¢s
or Q, = 60 Vsyyg Ag (acfm) ( & 4(/_‘”) 28 )27- =

9. Test percent isokinetic

17.33 (Tg gyg * 460) [0.04707 (W;c) + Vmgy )

%) =
0 Vg Pg D,

]

104.4 %

10. Particulate matter concentration, gr/sct

-d
Mp . 5422 (0.0175 enn.sj_ - B.02& 12
VMstg 234 4

C, = 15.432

M
p -
or C, = 15.432 ———— (gr/acf) =
a VMgtack

11. Emission rate of particulate matter, Ib/hr

ER = 0.00857 (Qg) Cg
. Go0857 (16.72) (BotsrS) = Lisxis Lo/
= ocoby /6 /103t
= Z.7° "‘&/3

12. Percent excess air at sampling point

100 (%0, - 05 (%CO)]
% EA = 5364 %N, - (%Op - 05 X %CO)

13. Emission rate of particulate matter, 1b/10® Btu

M
. p 20.9
E=2679x10 (Vm,,d) F ("——20.9 - %0,
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ACUREX_
a Corporation PARTICULATE CALCULATIONS

1. Volume of dry gas sampled at standard conditions, 68°F, 29.92 inch Hg (scf)

AH [2}
vm|[ Po'ige ). [ T.64 lom.8Ed [22:814 53\ = l006.2¢2
Vmgq 1764 e\l . —_— . ( e e 2
m,avg 1,003 * 544
T, + 460\ /P
or v’"stack = (.V;T. + V‘”std) (ﬁﬁ—w) (T-':) (acf at stack conditions)

2. Stack gas moisture condensed at standard conditions (scf)

0.04707 Vi
31310

Vwsid

3. Stack gas proportion of water vapor, by volume

B = VWstd
WO Vwgeg + Vmgy
i 1.3 - B0

VOO B RLY F 3V, 3

4. Stack gas dry molecular weight (Ib/ib-mole)
MW, = 0.44 (%CO,) + 0.32 (%05) + 0.28 (%N, + %CO)
= 3014

5. Stack gas molecular weight (Ib/Ib-mole)
MW = MW, (1 - B,,) + 18 {Bwo)
= 30.4 (1-3.0)+18(3%.0)

6. Pressure stack, in. Hg
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7. Stack gas velocity at stack conditions (ft/sec) Vel 4‘.! vat b Cesil b be defeert 4
S¢ - -~ elCcie

T + 460 W, ptot tebe or wmchimd w2t
Vg = 85.4 JAF), [ Tavg * 480 T "
s = 85.49 (Cp) ¢ A"’).v9 Py MW, Mavomcte, | tock %gx v‘ba"fJ we!

w 200 $A fmine ¥ 3.3 /s mestared i Lot o

duewometer,

8. Stack gas volume at standard conditions (scfm)

P

N ) 522 \/Ps\ .
Qg = 60 (1 - Byo) Vsgyg Ag (-.—s avg * 480! (29.92) b

or Qg = 60 Vsy,g A (actm) = 60 (1003 )33 .”ii'/z S22 —}%ﬁ = 1683
Y 1vy) P5vrdos 2772

9. Test percent isokinetic

_ 1733 (Tg ayg * 460) [0.04707 (W,;) + Vm

(-] Vs Ps D“z
178 /%

10. Particulate matter concentration, gr/scf

sta)

= S22 0.0724c = C.oced
loce.26

- P
G = 15.432 g2

Mp
or CB = 15.432 m (gr/acf) =

11. Emission rate of particulate matter, ib/hr

ER

0.00857 (Qg) Cq

0.00857(16.53)(0.2004) = 0.0901 1o /b
0.002¢ Ib/ipbedu

= 122 "‘Sl:

"

12. Percent excess air at sampling point

100 [%0, - 0.5 (%CO))
“0.264 %N, - (%0, - 0.5 x %CO)

% EA

13. Emission rate of particulate matter, I1b/10* Btu

M
= 0 P 209
E= 2678 x1 (vmstd) F (20.9 - %0,
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5.3 SULFUR ANALYSIS REPORT AND EMISSION CALCULATION
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H4504 Mist ond SOz
Cleon-Up ond Anclysis

Plant t Z.A.J‘ Eg.‘é._«_‘bgl Farncce Date 5.2(-Fo

Praject No. CHEA 7Zé05.2/ Recorded by _&. Adcol/

H2504 Mist oand SO2 Troin Description and Recovery Dot

impinger Sequence 1 2 3 4 5 6
impinger Number

G~$ Standard ()

G-S Modified ( )
Contents Z24 L A £¥5; &
Concentration (') B E) 3 - -
Initial Volume (1.i) 140 /0 120 o A280.0:
Fina! Volume (m!) E3 s i3 3 Pl
Dilution Volume (m!) 250 soo
Container Number [o.2 /03 /123
Locotion of glass wool in train 5(2!“,, ’?ﬁ"fﬁﬁﬁ‘ V¥4
Location and type of filter in tigin L1 il ’
Total Condensote >
(No.8-7) _ #5 ¢4/ £s50; S50 (119 - a05) 0.0n [2) - 254[;&:5.__{{%
é¢. 137 P

H207 Somple Blank No. /0¥
IPA Somple Blank No. so/ [Jﬁy = @

H2504 ond 507 Anolysis

Somple Number fo2 /o3«
Volume of Tit: .t
for Semple (m!) a’ VL4

Volume of Titrunt
for Blonk (m!) o/ bos

Normality of Titrant | Qo | .ot/
THh. Vol, of Soln. (ml}{ 250 250

Volume of Somple

Aliquot Titroted (ml) loo S0

Performed by veone Yo

‘//2"}‘ gud ﬂmyt' Iﬂfﬂ'/«‘na o3 Soli Bon /a/f cuel /o_.;{/'
ol olad
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5.4

TRACE ELEMENT ANALYSIS REPORT
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 338 NORTH LA SALLE BTREET, CHICASD, ILLINOIB 80801 < AREA CODE 313 788-843¢
INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST adTH AVENUE. GOLDEN, COLORADO $040), PMONE: 303-2789521

A

feply 1©

To: mr. Brent Higginbotham
Acurex Corporation
485 Clyde Ave.

Dete: Saptember 23, 198
uounmn View, CA 94042 ep r 0

STD — intorne! Stanclard

. NR — Not

Reported
All slements not derecnd < 0.1 ppm

MC ~ Major Component

INT — inserference

Anslyst: T, Bouts
.0 Ne.:
;.;PD“-N’; f:; 1:»35 o scunce wass wecTROcmuma e IAD No.: 97-E697-116-28

T EEMENT CONC._ ELEMENT CONC. ELEMENT CONC._ELEMENT CONC.

Uranium Terbium Ruthenium ‘Vanadium 0.3
Thorium Gadolinium Molybdenum 0.4 Titanium 2
Bismuth <0.1 Europium Niobium Scandium <0.1
Lead 0.6 Samarium Zirconium 1 Calcium 170
Thallium Neodymium Yttrium <0.1 Potassium 24
Mercury NR Praseodymium 0.2 Strontium 0.2 Chlorine 1 )
Gold Cerium 0.9 Rubidium <0.1 Sulfur 9
Platinum Lanthanum 2 Bromine 0.4 Phosphorus 26
Iridium Barium 1 Selenium 0.2  Silicon e
Osmium Cesium Arsenic <0.1  Aluminum 13
Rhenfum lIodine <0.1 Germanfum 0.2  Magnesium 17
Tungsten Tellurium Gallium 0.1  Sodium 98
Tentalum  <0.6 Antimony 0.2 Zinc 6 Fluorine =3
Hafnium Tin 0.1 Copper 13 Oxygen NR
Lutetium Indium STD Nickel ”C Nitrogen NR
Ytterbium Cadmium Cobalt 3 Carbon NR
Thulium Silver Iron 120 Boron <0.1
Erbium Palladium Manganese 39 Beryllium
Holmium Rhod1um Chromium 29 Lithium 0.1
Dyspros fum * jisterogeneous Hydrogen

w%/M



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFPICES: 200 NORTH LA BALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 312 728-8434

Reply 10 INSTRUMENTAL ANALYSIS DIVISION, 14325 WEST 46T AVENUE, GOLDEN, COLORADO 80401, PHONE, 303.278.531
To: Mr. Brent Higginbotham ‘1k
455 Clyds hvenoe. " - Date: September 26, 1980
Mountain View, California 94042

Analyst: T, Bouts
P. O. No.:
Sample No.: 1475 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 'AD No-: 97_rg97.116-28

H\?*k ;r»::-i.,m Biank CONCENTRATION IN  ug/m1

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.__ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.002
Thorium Gadolinium Molybdenum 0.05 Titanium 0.01
Bismuth Europium Niobium Scandium 0.001
Lead <0.02  Samarium Zirconium 0.01 Calcium 6
Thallium Neodymium Yttrium Potassium 2
Mercury NR Praseodymium Strontium 0.006 Chlorine 0.3
Gold Cerium Rubidium Sulfur 0.2
Platinum Lanthanum Bromine 0.02 Phosphorus 3
Iridium Barium *1 Selenium Silicon 0.4
Osmium Cesium Arsenic Aluminum 0.3
Rhenium Iodine 0.01 Germanium Magnesium 0.08
Tungsten Tellurium Gallium Sodium *6
Tantalym Antimony Zinc 0.07 Fluorine =0.1
Hafnium Tin 0.2 Copper 0.07 oxygen NR
Lutetium Indium STD Nickel 0.03 Nitrogen NR
Ytterbium Cadmium Cobalt 0.004 carbon NR
Thulium Silver 0.5 Iron 0.09 Boron 0.001
Erbium Palladium Manganese 0.006 Bery11ium
Holmium Rhodi um Chromium 0.006 Lithium 0.002
Dysprosium Hydrogen

$TD ~ interns! Standard

NR — Not Reported 0. 004 /i * Je ezgeneous i
All elements detected m

MC. M.w::nmm<> ll? w %

INT — interfarence



COMMERCIAL TESTING & ENGINEERING CO.

QENERAL OFFICES: B2 NORTH LA SALLE STREET, CNICAGO, ILLINDIS 80801 - AREA CODE 312 720-04%4
NSTRUMENTAL ANALYSIS DIVISION, 14135 WEST 44T AVENUE, GOLDEN, COLORADO 80401, PNONE: 303-278.952!

Reply 1o

To: Mr. Brent Higginbotham
Acurex Corporation
485 Clyde Ave.
Mountain View, CA 94042

. N

Date: September 25, 1980

All sloments not detectsd <0.001 ug/em?
MC — Major Component > 10 ug/cm?
Interference

NT -

Anslyst: T, Bouts
». 0. No.:
Semple No.:  A-45 Blank SpaRK SOURCE MASS SPECTROGRAPHIC ANALYSIS !AD No.: §7-E697-116-28
FuTie Taavk CONCENTRATION IN g/ cm?

T ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. __ ELEMENT CONC.
Uranium  <0.008  Terbium Ruthenium Vanadium 0.02
Thor{ium 0.01 Gadolinfum Molybdenum 0.005 Titanium 0.9
Bismuth Europium Niobium 0.01  Scandium 0.002
Lead 0.007  Samarium Zirconium  0.05  Calcium Mc
Thallium Neodymium 0.004 Yttrium 0.003 potassium 0.5
Mercury NR Praseodymium 0.003 Strontium 0.04  chiorine 0.4
6old <0.001  Cerium 0.01 Rubidium  <0.001 sylfur 0.8
Platinum Lanthanum 0.02 Bromine 0.03  phosphorus  0.07
Iridium Barium 0.2 Selenium 0.005 Ssilicon Mc
Osmium Cesium Arsenic 0.001 Aluminum mc
Rhenium Iodine 0.001  Germanium Magnesium 1
Tungsten  0.01 Tellurium Gallium 0.008 Ssodium >2
Tantalum Antimony Zinc 0.01  Fiyorine  =0.005
Hafnium Tin Copper 0.01  oxygen NR
Lutetium Indium STD Nickel 0.01  Nitrogen NR
Ytterbium Cadmium Cobalt <0.00!  carbon NR
Thul{ium Silver 0.001  TIron 0.2 Boron 0.9
Erbium Palladium Manganese 0.003 geryllium
Holmium Rhodium Chromium 0.02  t{ithium <0.001
bysprostun Hydrogen R

$TD — interna! Standerd
NR — Not



COMMERCIAL TESTING & ENGINEERING CO.

434
GENERAL OFFICES: 238 NORTH LA SALLE STREET, CNICAGD, ILLINOGIS 0601 - AREA COOL 313 720-043

Reply 10 MSTRUMENTAL ANALYSIS DIVISION, 14335 WEST &4TH AVENUE, GOLDEN, COLORADO 80401, PHONE: 3032789521
Yo: Mr. Brent Higginbotham k

Acurex Corporation

485 Clyde Ave. e Dare: September 24, 1980

Mountain View, CA 94042
Analyst: L. Jacobs

:':P'r* 80-1312 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS IAD No.: 97-£697-116-28
Tae baer Buads CONCENTRATION IN  ug/m]

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. __ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium  <0.001
Thorium Gadolinfum Molybdenum 0.1 Titanium 0.1
Bismuth Europium Niobium 0.005  Scandium

Lead 0.01 Samarium Zirconfum  0.02 Calcium 10
Thalljum Neodymium Yttrium Potassium 0.05
Mercury Praseodymium Strontium  0.02 Chiorine MC
Gold Cerium Rubidium  <0.002  Sulfur 0.4
Platinum Lanthanum Bromine 0.1 Phosphorus 0.9
Iridium Barium 0.02 Selenium Silicon 0.2
Osmium Cesium Arsenic 0.004 Aluminum  0.004
Rhenium Iodine Germanium Magnesium MC
Tungsten Tellurium Gallfum 0.009 Sodium 0.2
Tantalum Antimony Zinc 0.04 Fluorine  =0.004
Hafnium Tin Copper 0.002 Oxygen NR
Lutetium Indium STD Nickel 0.003  Nitrogen NR
Ytterbium Cadmium Cobalt  *<0.002 Carbon NR
Thulium Silver Iron 0.2 Boron <0.001
Erbium Palladium Manganese 0.006 Beryllium

Holmium Rhodium Chromium 0.07 Lithium INT
Dysprosium

* Heterogeneous Hydrogen  NR
$TD — imerne! Standard
NR — Not Reported
Al sloments not detected < 0.002 ug/m1 Approved: / J/ )]
MC — Major Component > 10 ug/m /
INY = interferencs
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COMMERCIAL TESTING & ENGINEERING CO.

GRNERAL OFFICES: 298 NORTN LA SALLE STREEY, CHICAGO, ILLINGIS 80807 - AREA CODE 312 728.0434

Reply to

WSTRUMENTAL ANALYSIS DIVISION, 1EE35 WEST 467N AVENUE, GOLDEN, COLORADO 80401, PHONE. 303-278-9521

Vo: Mr, Brent Higginbotham
Acurex Corporation

485 Clyde Ave.

Mountain View, CA 94042

P. 0. No.:

Ssmple No.: 80-1313
WATE A TANET WL

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

P N

CONCENTRATION IN  yg/m1

Date: September 24, 1980

Analyst: T Bouts

IAD No.: 97-E697-116-28

— ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.__ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium  0.003
Thorium Gadolinfum Molybdenum *0.1 Titanium 0.1
Bismuth Europium Niobium Scandium  <0.001
Lead 0.03 Samarium Zirconium 0-02  calcium 10
Thallium Neodymium Yttrium Potassium 2
Mercury NR Praseodymium strontium  0-03  chlorine 8
6old Cerium Rubidium  0.006  syifur 2
Platinum Lanthanum Bromine 0.3 Phosphorus 0-4
Iridium Barium 0.2 Selenium silicon 2
Osmium Cesium Arsenic 0.002  Ayuminum 0.2
Rhenfum Iodine 0.01 Germanium Magnesimm  ©-5
Tungsten Tellurium Gallium  <0-007  sodium - 2
Tantalum Antimony Zinc *2 Fluorine 01
Mafnium Tin Copper 4 Oxygen NR
Lutetium Indium STD Nickel 0.04 Nitrogen NR
Ytterbium Cadmium Cobalt 0.005  carbon NR
Thulium Silver Iron 0.3 Boron 0.002
Erbium Palladium Manganese  0-01  Beryliium
Holmium Rhodium Chromiun  0:008  jenjum  0-004
Dysprosium * Heterogeneous. Hydrogen HR

$TD — internal Standard

NR = Not

All slements not detected <0.003 ng/ml
MC — Mejor Component > 10 pg/ml

INT = interferencs

S/



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 238 NORTH LA SALLE BTREET, CHICAGO, ILLINOIS 60801 - AREA CODE 313 738-0484

Reply 1o sy AMALYSIS DIVISION, 14335 WEST 44TH AVENUE. GOLDEN, COLORADO §0401, PWONE: 303.278.453)
To: Mr. Brent Higginbotham k
52'21‘,2'232” o - Date: September 24, 1980
Mountain View, CA 94042

Analyst: T. Bouts
P. 0. No.:
Semple No.: 80-1368 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSS 1AD No.: S7-E697-116-28

A g S_‘f‘,:zf P@on CONCENTRATION IN  1g/m1
ELEMENT CONC.____ELEMENT CONC. ELEMENT CONC.___ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.007
Thor{um Gadolinium Molybdenum *0-4  Titanium 0.3
Bismuth Europium Niobium Scandium 0.004
Lead 0.1 Samarium Zirconium 0.05  Calcium Mc
Thallium Neodymi um Yttrium 0.05  Potassium 0.5
Mercury NR Praseodymium Strontium 0.05 Chlorine 0.4
Gold Cerium 0.008  Rubidium  <0.001 Sulfur MC
Platinum Lanthanum  0.01 Bromine 0.4 Phosphorys 0.4
Iridium Barium 0.07 Selenium 0.1  Silicon 1
Osmium Cesium Arsenic INT Aluminum 0.1
Rhenium Iodine Germanium  0.002 Magnesium 0.6
Tungsten  0.02  Tellurium  0.02 Gall{um 0.004  Sodium 0.8
Tantalum Antimony Zinc MC Fluorine *=0.2
Hafnium Tin Copper MC Oxygen NR
Lutetium Indium STD Nickel 1 Nitrogen NR
Ytterbium Cadmium Cobalt 0.02  cardon NR
Thulium Silver 0.03 Iron MC Boron 0.002
Erbium Palladium Manganese 0.2 Beryllium
Holmium Rhodfum Chromium 0.7 Lithium 0.002
M::Dj:::m' Standard * Heterogeneous Hydrogen W
NR — Not Reported .
ETEIIan e 7Y
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COMMERCIAL TESTING & ENGINEERING CO.

* AREA CODE 312 736-843¢

QENERAL OFFICES: 220 NORTK LA SALLE STREET, CHICAGOD, ILLINGIS 60801
INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADO 2040), PHONE: 303-278-9521

Reply to

To: Mr. Brent Higginbotham
Acurex Corporation
485 Clyde Avenue

Mountain View, California 94042

2

Smce seon

Date: September 26, 1980

Anslyst: T, Bouts

?.0. No.:

Hs«;?k“:‘::r 1471 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 1AD No.: 97-E697-116-28
Trotea CONCENTRATION IN  ug/cm?
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.__ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.2
Thorium Gadolinium Molybdenum 0.05  Titanium 1
Bismuth Europium Niobium 0.005 scandium <0.001
Lead 0.2  Samarium Zirconium  0.006 Calcium MC
Thallium Neodymium 0.005 vttrium 0.008 potassium 0.5
Mercury NR Praseodymium 0.003 Strontium  0.08  cChlorine 0.3
6old Cerium 0.03  Rubidium  <0.001  syifur 8
Platinum Lanthanum 0.04  Bromine 0.04  pposphorus 0.5
Iridium Barium * 0.9  selenium Silicon mMe
Osmium Cesium Arsenic <0.001  Aluminum MC
Rhenium Iodine Germanium  <0.006 Magnesium 4
Tungsten Tellurium Gallium 0.009 sodium MC
Tantalum Antimony Zinc 0.6 Fluorine =1
Hafnium Tin 0.02 Copper 0.3 Oxygen NR
Lutetium Indium STD Nickel 0.04 Nitrogen NR
Ytterbium Cadmium Cobalt 0.02  carpon NR
Thulium Silver 0.002  1pon 0.7 Boron n
Erbium Palladium Manganese 0.02 Beryllium
Holmium Rhodium chromium 01 Lithium 0.02
Dysprosium Hydrogen NR

$TD — internal Stendard
NR - Not R

All slements not detected < 0.001 ug/cm2
MC — Major Component  >10ug/cm

INT — interferance

— Y
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 288 NORTH LA BALLE STREET, CHICAGO, ILLINOIS $0801 - AREA CODE 312 726-8434

Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADO 8040), PHONE: 303-278-9521
To:  Mr, Brent HIgginbotham ‘1&
Acurex Corporation et w0 De. Septenber 26, 1980

485 Clyde Avenue
Mountain View, California 94042

Analyst: T, Bouts

P. 0. No.:
M?SP"' No. 1476 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS !AD No.: 97-E697-116-28
It Tmp o 2+ MG CONCENTRATION IN  yg/m1

ELEMENT CONC. ____ELEMENT CONC. ELEMENT CONC. __ ELEMENT CONC.

Uranium Terbium Ruthenium Vanadium 0.001

Thorium Gadolinium Molybdenum  0.008 Titanium 0.3

Bismuth Europium Niobium Scandium <0.001

Lead 0.04  Samarium Zirconium 0.002 Calcium 1

Thallium Neodymium Yttrium Potassium 3

Mercury NR Praseodymium Strontium 0.002 Chlorine 0.04

Gold Cerium <0.001 Rubidium <0.001 Sulfur MC

Platinum Lanthanum Bromine 0.004 Phosphorus 3

Iridium Barium 0.05  Selenium 0.006 Silicon 1

Osmium Cesium <0.001 Arsenic Aluminum >0.7

Rhenium Iodine Germanium Magnesium 0.6

Tungsten Tellurium 0.01  Gallium 0.002 sodium MC

Tantalum <0.002 Antimony Zinc 0.2 Fluorine =0.3

Hafnium Tin 0.05 Copper 0.2 Oxygen NR

Lutetium Indium STD Nickel 0.2 Nitrogen NR

Ytterbium Cadmium Cobalt 0.004 carpon R

Thulium Silver 0.03  [ron 0.4 Boron 0.003

Erbium Palladium Manganese 0.04  Beryllium

Holmium Rhod1um Chrom§um 0.08 Lithium 0.005

Dysprosium

Hydrogen

STD — imternal Stendard

NR — Not Reported

All elements not detected < 0.001 ug/ml Approved:
MC — Major Component 310 ug/mi

INT — Interference



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 298 NORYH LA SALLE STREET, CHMICAGO, HLLINDIS 60801
INSTRUMENTAL ANALYSIS DIVISION,

Reply to

14335 WEST 44Trt AVENUE. GOLDEN, COLORADO 80401

+ AREA CODE 512 738-0434
. PHONE: 303-278-9521

To: Mr. Brent Higginbotham

Acurex Corporation

e

Sy w08

485 Clyde Avenue Date:  September 26, 1980
Mountain View, California 94042
Analyst: T, Bouts
P. 0. No.:
H :..?Pl-.r:t:v 1369 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS AD No.: g7 _rc07.116-28
Tank UATEL SMPE AT TEST CONCENTRATION IN  ug/m]

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. __ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.002
Thorium Gadolinium Molybdenum 0.2 Titanium 0.2
Bismuth Europium Niobium Scandium 0.01
Lead 0.09  Samarium Zirconium 0.03 Calcium MC
Thallium Neodymium Yttrium <0.2  potassium 3
Mercury NR Praseodymium Strontium 0.009 chlorine * MC
6old Cerium Rubidium Sulfur M
Platinum Lanthanum Bromine 0.1  phosphorus 0.8
Iridium Barium 0.02 Selenium 0.1 Silicon 6
Osmium Cesium Arsenic S_P-OW Aluminum 0.7
Rhenium Iodine 0.004  Germanium Magnesium 2
Tungsten Tellurium 0.006  Gallium 0.002 sodium 2
Tantalum <0.04  Antimony 0.02 Zinc MC Fluorine =0.2
Hafnium Tin <0.006 Copper MC Oxygen NR
Lutetium Indium STD Nickel * 0.7 Nitrogen NR
Ytterbium Cadmium 0.006  Cobalt *0.07  carbon NR
Thulium Silver Iron 7 Boron *0.03
Erbium Palladium Manganese 0.1 Beryllium
Holmium Rhodium Chromium 0.5 Lithium 0.003
Dysprosium Hydrogen

oy -m::’::'d"‘"‘ geneous

All elsments not detected < 0.002 pg/ml Approved: /%{ W

MC — Major Component 510 ug/m!

INT — Interference
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 320 NORTN LA SALLE STRELY, CHICASD, ILLINDIS 80001
* ISTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADO 80401, PHONE: 303-278-9521

Reply t©

- AREA COOE 312 726-043¢

Te: Mr. Brent Higginbotham
Acurex Corporation

485 Clyde Ave.

Mountain View, CA 94042

?. 0. No.:
Sample No.: 80-1473

YRD - MAN TEST

e

Snte ro0a

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
CONCENTRATION IN PPM WEIGHT

Date: September 23, 1980

Analyst: T, Bouts

IAD No.. 97-E697~116-28

$TD — imernal Standard
NR -~ Not

Reported
All elements not deteced< 0.1 ppm
Component

MC - Msjor
INT — interference
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~ELEMENT CONC.__ ELEMENT CONC. ELEMENT CONC. _ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium <0.1
Thorium Gadolinfum Molybdenum 1 Titanium *2
Bismuth Europium Niobium Scandium  *<0.1
Lead 0.3 Samarium Zirconium  <0.1 Calcium 62
Thallium Neodymium Yttrium Potassium A 22
Mercury NR Praseodymium Strontium 0.2 Chlorine 1
Gold Cerium 0.3 Rubidium Sulfur 14
Platinum Lanthanum 0.4 Bromine 0.8  Phosphorus 15
Iridium Barium 0.9 Selenium  <0.1  S{licon *500
Osmium Cesium Arsenic  <0.1  Aluminum 5
Rhenfum lodine Germanium Magnesium 8
Tungsten Tellurium Gallium  *<0.1  sodium 22
Tantalum 0.7 Antimony Zinc 6 Fluorine *=0.3
Hafnium Tin Copper 6 Oxygen NR
Lutetium Indium STD Nickel 180  Nitrogen NR
Ytterbium Cadmium Cobalt 0.7 Carbon NR
Thul{um Silver Iron 2 Boron <0.1
Erbium Palladium Manganese 1 Beryllium
Holmium Rhodium Chromium 11 Lithium <0.1
Dysprosium * Heterogeneous ogen MR



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 230 NOWTH LA SALLE BTREET, CHICAGD, ILLINDIS 00801 - AREA CODE 313 736-0434
"'y fo INSTRUMENTAL ANALYSIS DIVISION. 14335 WEST 44T AVENUE. GOLDEN, COLORADO 80401, PHONE: 303-278-9521

Te: My, Brent Higginbotham
Acurex Corporation vt rece

485 Clyde Ave. Dete: gaptember 22, 1980
Mountain View, CA 94042

Analyst: L. Jacobs

?.0. No.:
Semple No.: 80-1562 (AD No.: 97-£697-116-28
Ditste Oic - MAN TEST "‘“‘@"N‘S‘;‘m“::s“gm:g;‘;“

FLENERT CONC. ___ ELEMENT CONC. ELEMENT CONC.___ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.02
Thorium Gadolinium Molybdenum 0.1 Titanium 5
Bismuth Europium Niobium Scandium <0.01
Lead 0.2 Samarium Zirconium 0.04 cCalcium MC
Thallium Neodymi um Yttrium 0.02  Ppotassium 7
Mercury Praseodymium Strontium Chlorine *70
Gold Cerium Rubidium  <0.01  Sulfur 0.2
Platinum Lanthanum Bromine 0.3  Phosphorus 1
Iridium Barium 0.3 Selenium Silicon 25
Osmium Cesium Arsenic 0.02  Aluminum Mc
Rhenium Iodine Germanfum Magnesfum 2
Tungsten Tellurium 0.2 Gallium 0.02  sodium 4
Tantalium Antimony Zinc 0.7  Fluorine =1
Hafnium Tin 0.03 Copper 0.5  Oxygen NR
Lutetium Indium STD Nickel 1 Nitrogen NR
Ytterbium Cadmium 0.02 Cobalt 0.04  carbon NR
Thulium Silver Iron 10 Boron 0.04
Erbium Palladium Manganese 0.2 Beryllium
Holmium Rhodium Chromium 0.4  Lithium 0.02
Dysprosium * Heterogeneous ) Hydr/o,gen NR

$TD — Internel Standerd g

All iements nor datecd < 001 ppm Approved: //%V

W e > 100 pem
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8.

ACUREX
A Corporation DATA REPORTING FORM

ANALYSIS LABORATORIES

CUSTOMER CMEA DATE July 10, 1980

CUSTOMER CONTRACT No. _307605.22 ACUREX CONTRACT NO.

RESULTS REPORT TO TELEPHONE

ADDRESS
Mountain View May 21, 1980 MAN Twednexr NYstEm

ls‘“"‘ ID (CUSTOMER)  -|Fuel Hg |XAD Hg |1 Imp Hg| 283 Hg |283 As |283 Sb | Water Hg
_ | SAMPLE ID (LAB)

PARAMETER UNITS
Blank Less 1 Less 1 Less 1 Less 1 Less 10 |Less 3 Less 1* ug/L
Sample Aliquot Less 1 Less 1 Less 1 Less 1 Less 10 |Less 3 Less 1 ug/L
Total Sample Less 1 Less 1 Lless 10 | Less 3 Less 1 ug/L
Total Sample Less 0.1 | Less 0.1 ug/g
Total Sample Less 10 | Less 1 Less 1 Less 10 | Less 3 ug
*A11 water tank samples were below 1 ug/L ANALYST . Noeg lf

Form EED-057 480 REVIEWER W -



COMMERCIAL TESTING & ENGINEERING CO.

OENERAL OFFICES: 228 NOMTH LA BALLE BTREEY, CHICAGD. ILLINDIS 80801 - AREA CODE 312 72¢-8434
A...I_.E
Reply to
Instrumental Anglysis Division Phone:
490 Orchard Street = 3032789521
Golden, CO 80401

November 18, 1980

Mr. Brent Higginbotham
Acurex Aerotherm Corp.
485 Clyde Avenue
Mountain View, CA 94042

RE: IAD #97-E697-116-28

Analytical Report

We were asked as per phone conversation with Carlo Castaldini, on
October 20, 1980, to check by atomic absorption, several elemental
values on samples that were analyzed by spark source mass spectrometry
(SSMS) and reported September 24, 1980.

Nickel was checked on the XAD Resins Acurex ID Nos. 80-1473 & 1533-37.
Nickel contamination was due to combustion in the Parr combustion
apparatus as they were prepared for SSMS. The samples were reprepped
by ashing at approximately 600° C, dissolving the ash in aqua regia,
and diluting with deionized water. Nickel was determined from this
solution as well by flame atomic absorption.

Copper was found to be a major component on samples 80-1368 and 80-1369
by SSMS. This was quantitated by flame atomic absorption on a diluted
portion of each of the samples.

The results of these analyses are presented in Table No. 1 and are re-
ported in the appropriate units on the samples “as received".

SILLINES, MY . GIRMINGHAS, AL « CHARLEETON. WV « CLARKEIURG, WY » CLEVELAMD, 0¥ - DENVEN, GO » SOLDEN. €O « NENDEREIDN. XY + JATPER, AL + MMBDLETIORO. &Y
GEEILE, AL + EW BETHLENENM, PA + NOW ORLEANS. LA + MORFOLK, VA « PALIBADE. £O » PIREVILLE, KY « SALINA, UT + 5O. MOLLAND, (i « TOLEDO, OM « VANEDUVER, B.L. CAN.
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Table Mo. 1

Nickel Copper
sample # 7)) T
80-1473 MaN xA> 2.4 -
80-1368 Tayic wate pruor 4o fytone 505
80-1369 ﬁfk‘um. atter tet - ! 480

1f there are any questions concerning these results, please call.

DZ/’Z/" sl G\T /véé,

Bruce A. Hale
Section Supervisor

COMMERCIAL TESTING & ENGINEERING CO.

Orginal Copy Watermarked .
For Your Protection
¥-486

—e .
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IC ANALYSIS SHEET

Contractar __ACUTEX F.C1,Br,N0,, N0

Sample Sita Mountain View Sample Acquisition Dars __M2Y 21+ 1980

Typs of Source

Test Number Sample 10 Number

Sample Description Water Tank

Auslyst Responsible _>_Hagmann Date Anstyzeg _OU1Y_ 21, 1980 - 8pm - Zam
Calculations and Report Reviewed By 0" 1011 Report Date July 23, 1980
nstrument Micromeritics - Wescan Conductivity

tient___0.0025M Sodium Benzoate @ pH 6.0

Columa Flow Rate __1- 90 _ml/min Pressure 1+ 08 KPSI Recorder Speed 0.5 cm/min
SampleSizs 100 U1 Attenustor Setting __2 _

Original Sample Vofume or Mass Muitiple Standard Addition: Yes No X
Observations 30 _Min run, good separation
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IC ANALYSIS SHEET

) SO3,SO4
Contractor _ACUTEX
Sample Site __Mountain View Sample Acquisition Dats May 21, 1980
Type of Source
Test Number Sample 1D Number
Sample Description Water Tank
Analyst Responsible . +_Hagmann Date Anslyzed July 11,1980 8am - Spm
Calculations and Report Reviewsd By G. Nicoll Report Date July 23, 1980
Instrument Micromeritics - Wescan Conductivity
E luent 0.0047M KHP @ pH 4.5
2.00 m1/min 0.79 KPSI 1 cm/min
Column Flow Rate Pressure Recorder Speed
10 ul 4
Sample Size Attenuator Setting -
Original Sample Volume or Mass Muitiple Standard Addition: Yes No X
Observations Spike and recovery: average recovery at 88%
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IC ANALYSIS SHEET
PO

4

Contractor Acurex

Sample Site Mountain View Semple Acquisition Date May 21, 1980

Type of Source

Test Number __ Sample ID Number

Sample Description Water Tank -

Analyst Responsible __=+_Hagmann Date Anaiyzed V1Y 22, 1980 . Bam - 3pm
Calculations and Report Reviewed By _G. Nicoll Report Date __July 23, 1980

instrument _Micromeritics - Wescan Conductivity

Ewet 5 X_1073M Phthalic Acid

Column Flow Rate 2.00 ml/min Pressure 1.43 KPSI Recorder Speed 0.5 cm/min
Sample Size 100 U1 Attenuator Setting _
QOriginal Sample Volume or Mass Multiple Standard Addition: Yes No X

Observations Spike and recovery: 106% recovery
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¥8

Water Tank Blank- Tap Water

High/Low Calibration

Uncorrected Blank Corrected Standards or Con- Dilution Assigned 1 Detection
lon Sample Value Valus Sample Value centration Added Factor Concantration® Limit*
F~| ND ND 5, 50 ND 1
a~| 2 ND 2 5, 50 2 1
a—| ND ND 5, 50 *ND 5
Noy | ND ND 5, 50 ND 2
NOg ND ND 5, 50 ND 5
03| ND ND 50 ND 10
S04 | ND ND 50, 500, 1000 ND 10
POy | ND ND 10, 50 ND 3

*Results: Mg/L values {in original sample or | — Interference; MC — major constituent, not quantified; NC ~ not computed; NG — sample value below
blank; ND — not detectable (< 2 o blank or baseline).




68

Water Tank- Sample Blank

High/Low Calibration .

Uncorracted Blank Corrected Standards or Con- Dilution Assigned Detection
lon Sample Value Valus Sample Valus centration Added Factor Concentration® Limit*
F=| ND ND 5, 50 ND 1
a=| 2 ND 2 5, 50 2 1
Br—| ND ND 5, 50 ND 5
Noy | ND ND 5, 50 ND 2
NOT [ ND ND 5, 50 ND 5
03| ND ND 50 ND 10
s05 | D ND 50, 500, 1000 ND 10
POz | ND ND 10, 50 ND 3

*Results: My/L values (in original sample or | — Interference; MC — major constituent, not quantified; NC — not computed; NG — sample value below

blank; ND — not detectable (<2 o blank or baseline).




93

Water Tank - Prior to Test

High/Low Calibration o
Uncorrected Blank Corrected Standards or Con- Dilutien Assigned Detection
lon Sample Value Value Sample Value centration Added Facter Concentration® Limit*
F™| ND ND 5, 50 ND 3
a-| 3 ND | 3 5, 50 3 2
Br—| ND ND 5, 50 . ND 10
NO; | ND ND 5, 50 . ND 10
noy| 7 ND 7 5, 50 7 5
03| ND ND 50 ND 10
s0y | 990 ND 990 50, 500, 1000 " 990 10
POg | ND ND 10, 50 ND 20

*Results: y/L values (in original sample or | — Interference; MC — major constituent, not quantified; NC — not computed; NG — sample value below
blank; ND — not detectable (<2 o blank or baselina).




Water Tank - Sample (P—.g( °f "{’c‘-’f

High/Low Calibration )

Uncorrectad Blank Corrected Standards or Con- Dilution Assigned Detection
lon Sampls Value Value Sample Vaiue centration Added Factor Concentration® Limit*
F=| ND ND 5, 50 ND 3
a”l 3 ND 3 5, 50 ND 2
B™1 ND ND 5, 50 ND 10
NO; | ND ND 5, 50 ND 10
NOg | 7 ND 7 5, 50 7 5
SO3 | ND ND 50 ND 10
so, | 1000 ND lovo ,, | 50, 500, 1000 1000 10
PO, | ND ND 10, 50 ND 20

*Results: 1mg/L values (in original sample or | — Interference; MC — major constituent, not quantified; NC ~ not computed; NG — sample value below

blank; ND — not detectable (<2 o blank or baseline).




5.5

ORGANIC ANALYSIS REPORT

88



ORGANIC OOMPOU'NDS (bp <100° C)

Commaster __&mx_
Bmph Site toy Y2
Type of Sovrm ’?

Tont Number __ﬂﬂ I
Sumple Dousription _:_YL-LQ.Q__&?S

Semph 1D Nember —&LQ#_MLL_C’L_IL

Asslyst Rusposaibie ﬂ. ﬁgigg. Dne Anslyzed 23 D Time

Culcuiztions snd Report Roviewad By @. Ll[co" mmba’_ﬂ,.li&
Workup

1. Colma Flow Reta (mL/min} 2 Rucerder Spesd | Cam/imi

3 ol Scae (mV) Lo & Coloms fresmurs ps]

& Ehcuamets St (VmV) 1™ & Cofbrution Dete /1:7 A1, 1§30
% e Sue (i) — 1O L Oven Tampormur 1) —L 52

& Flame Flow focm (mLimin): By A

10 Ansewtion a 9. Reap

. ok 12,000 r.-'H"/m'-

uomj:"

Ruadts:  PPM value (ia original mmpie) or | — intarference; NC — not computed; NG — sampls value below blank;

R0 - net detectables (<2 c blank ot bassline).

Hugirord Blank Noowion | senvirur |t [PP/ATY Wegh/Low Colirstion | Conc.
' Arm Vaive Tiene A i Semitivity Stondards {opm)
W Lo ND) | OFwmia| L0 0os7 | 93 p. |<02

D) VD) bVwe | WD ol 105 ppe 9.2
Y N) | 7 N9 0.7 L2 pp. [<0F
& N) N0 | 39w ND .28 L3 pp |<0.5
D)) N) | Q] NO 037 | 12 ppe (<1
S ND 12324 | NI 0.5% Ll Pp. |<€LO
H NC

Lo
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Mu_.ﬂéﬂl-!_

GRGANIC COMPOUNDS (bp <100° C)

Yot  Lloter Heatin

Snpl Ske _Hnnd_u!ul_LEﬂ_— tomole Ameizzios Den ity L1, 1980 Time 1245
Stem

Trso ot sawrse __REsiclential

Tont Number

\EWE

Soopi Dvmsiption _Exbast 321
nnv Repemtie 1L Bovdiuen s i ﬂq__&,_ié__

Calulations sad Raport Roviewsd By

.Q+’ b UWn

Suap 10 ember ] Main tate Duwn cyele

1. Columa Flow Rsts {mi/min}

3 Full Sk (mV)

6 Ehcuomsty Sat (A/mV)

7. Sampie Size (mL)

ﬂaa.&ﬂéo_

| Lw/oin

H;"l z’lﬂéo
Y4

| § &-Fh-ln-(llhh) My

I8 Attsmmtion

8 ﬂ.ca"
Workup
2. Rscnis Spesd
L__C? e & Columa Prossurs (psi)
|Q S Casbrution Dete
.o & Oves Tempersturs (*C)
Alr
1. R

/582

12 Osarvacions __Z.ie_dz__ﬂf 12, 092 41 */iaiw

Ruslts:  PPM walus (ia sriginal mmple) or [ — intarforsace; NC ~ aet camputed; NG ~ sample valus helow blank;
ND ~ net dutectable (<2 0 blank or bassline).

3.:.".'?‘».'.‘. Mask Retantion ::T:n “‘/“'f 1 vigh/Low Colibration Conc.
' Ans Vaive Time Aress Somgitivity Swaderds (vom)
W . ) NDO | OTmin| I 0.087 9 pn <02
(W) ) | 1o wi] ND o 125 pow [<0.2
E.r_y__\) AlD 7 el NO o7 1.2 pon, | <85
N ND | 3.3 s N 0.28 M.sj‘,;g <23
& ND ND | §dmin] ND 037 2 pp. <\,
NO | ND (238w | ND 953 Lt ,,,,, <l
\[4

s




ORGANIC COMPOUNDS ({bp < 100° C)

Contmmer

quru

r rt.

Somple Apuicizion Dot

Vet Nomber

T et H D
Tyse of Soures P ; 7%‘
Wb {

Samps Dosrigios __ Ztbone } oS24

@ Ll LB vime _£5212
Heatiop " Joote,

[ tsl"u /;,

Somph ID Number _‘7&_0)33 (wae 7; 4 G

Asalyst Respoasible ,’- é,gl LT N — Dote Amslyzed

Calouixtions sad Rapart Reviewsd By __5 M’eo//

1. Columa Flow Rote (mL/min)

Workup

_M 37 . Yime
hmmﬁ%.é_/&

2 Recorder Speed __/L«,Au_._..__

/50

3 Fell S (mV) l"_” & Caluma Premuns (95)
& Eacromn S (VmV) /9 & Cabbretion Dote

1. Samphs Sxe (mL) 42 & Oven Tomperasrs (°C)
L Fome Flow Autw (ml/mia):  H, A

18 Acwewtion é 1. Reape

12 Olservations Y4107 12 A

Rualts:  PPM value (in sriginal ssmpls) o1 | ~ intarforsnce; NC — ast computed; NG — sampls value below blenk;
D — aet detectable (<2 0 blsnk or baselineg).

2:'.'3'2‘:1 Blank Rotentisa m Conc. ?‘"‘/"({' ‘ Wigh/Low Calibretion Conc.
. Anes Vain Time Aress ~ Semsitivity Stondards (som)
. 5 NS | 07us| § 0087 | Qimp. |04
% Np N) | lows] W9 o 122 :n,,, Lor
6 ND) N) L7 wis ND 0.17 .2 py. Tl
& Ao NS |39 wn] WD 028 3 p <95

Uy NS | 84 o | NO 0,37 122 pp. |<Lo

D) ND 1233 wu N 0.5 M} p:,_. <1
o A
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26

A ACUREX

Corporation DATA REPORTING FORM
ANALYSIS LABORATORIES

CUSTOMER __CMEA DATE __ July 15, 1980

CUSTOMER CONTRACT NO. _307605.22 ACUREX CONTRACT NO.

RESULTS REPORT TO TELEPHONE

ADDRESS
Mountain View May 21, 1980 Wespretiae NAN Tucvacs
Tank Tap rior to [Tank

SAMPLE ID {CUSTOMER) Filter |XAD OMC Blank Water Test Sample
SAMPLE ID (LAB)
PARAMETER UNITS
TCO Blank 0.07 Less 0.02| Less 0.02|Less 0.02|Less 0.02|Less 0.02 mg
TCO Sample. 74 Less 0.02 Less 0.02|Less 0.02|Less 0.020.50 mg
7C0, Corrected 74 Less 0.02 Less 0.02{Less 0.02[Less 0.02}0.50 mg
GRAV Blank Less 2 4 Less 2 Less 2 Less 2 Less 2 Less 2 mg
GRAV Sample 3 22 5 6 Less 2 Less 2 Less 2 mg
GRAV, Corrected 3 18 5 6 Less 2 Less 2 Less 2 mg
TCO & GRAV 3 92 5 6 Less 2 Less 2 Less 2 mg
TCO & GRAV 0.1 3.2 0.2 0.2 Less 0.1 |Less 0.1 | Less 0.1 mg/dscm
Volume Analyzed 3665 3720 1300 10,000 ml

anaLyst M. Gardner, G. Nicoll

Form EED-057 4 60 REVIEWER ,/ e, Vel
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R REPORT

SAMPLE: Filter Nountain View 5/21/80
Won Nymber Irmmity Assignmem
- =Y
No Peaks
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I8 REPORY

MM?LI:_ Filter Blank
Won Romber ity Anignment
- =Y
No Peaks
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IR REPORY

SAMPLE: XAD Mountain View 5/21/80
Won Naomber Smemmity ’ Asignment
- =)
3575-3070 W o-H
2905 s C-H Alkane
2845 s C-H Alkane
2750-2450 " o-H
1725 M c=0
1445, w C-H Alkane
1265 W c-0 .
1095 w c0
805 w Not Agésigned
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1R REPORY

SAMPLE: XAD Blank
W Nomber Inraity Ansignment

-

No Peaks
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R REPORY .
SAMPLE:  OMC Mountain View 5/21/80

Won Number Srreraivy ’ Anignment
-~ =Y
No Peaks
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IR REPORY
SAMPLE:

Tap Water Mountain view 5/21/80

Won Rember
- Y

froraity

Anignment

No Peaks
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IR REPORY

Tank Blank Mountain View 4/21/80

SAMPLE:
Won Nonber trmmity ) Anignment
-
No Peaks
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IR REPORT

SAMPLE:  Tank Sample Mountain View 5/21/80
Won Nomber Sreernity ) Anignmenmt Commenns
- Y .
2905 C~H Alkane
2845 C~-H Alkane
1190 Sulfonamide Found in GC/MS PNA
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g *
1
V4 *
8 *
40 =
1 =
1 ®
8 *
4 =
40 =«
3 =
3 =
1 *
2 *
9 *
2
5 ¢
7 *
g *
g *
5 *
'l *
1 *
40 *
2 o«
1 *
40 =

COMPOUNDS SOUGHT

Detection Limit in nanograms

4-bromophenyl pheny! ether

* bis (2-chloroisopropyl) ether

bis (2-chloroethoxy) methane
hexachlorobutadiene
hexachlorocyclopentadiene
isophorone

naphthalene

nitrobenzene

‘N-nitrosodiphenylamine

N-nitrosodi-n-propylamine
bis (2-ethylhexyl) phthalate
butyl benzyl phthalate
di-n-bilyl phthalate
di-n-octyl phthalate
diethyl phthalate
dimethyl phthalate
benzo(a)anthracene
benzo(a)pyrene
3,4-benzofluoranthene
benzo(k)fluoranthene
chrysene

acenaphthylene

anthracene
benzo(ghi)perylene
fluorene

phenanthrene
dibenzo(a,h)anthracene

*Authenic standard ran
@Molecular weight too high for direct analysis by Base/Neutral run

40 * {ndeno(1,2,3-cd)pyrene
2 * pyrene

20 2,3,7,8-tetrachlorodibenzo-p-dioxin
2 = acenaphthene

100 « penzidine

8 1,2,4-trichlorobenzene

8  hexachlorobenzene

8 # hexachloroethane

3 » bis(2-chloroethyl)ether

2 » 2-chloronaphthalene

4 « 1,2-dichlorobenzene

8 « 1,3-dichlorobenzene

4 * l,4-dichlorobenzene
20 * 3,3-dichlorobenzindine

10 * 2,4-dinitrotoluene

10 * 2,6-dinitrotoluene

1 * 1,2-diphenylhydrazine (as azobenzene)
2 * fluoranthene

4 * 4-chlorophenyl phenyl ether
40 anthanthrene
40 benzo(e)pyrene

@ dibenzo(a,H)pyrene

@ dibenzo(a,i)pyrene

40 dibenzo(c,g)carbozole

40 7,12 dimethy) benz(a)anthracene
40 3-methyl cholanthrene
40 perylene
40 Benzo(c)phenanthrene
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REX
‘:,\ é!gaénanaﬁkun DATA REPORTING FORM

ANALYSIS LABORATORIES 1. 1980
Jul 2 ’
CUSTOMER CHEA DATE y
CUSTOMER CONTRACT NO. _.307605.22 ACUREX CONTRACT NO.
RESULTS REPORT TO TELEPHONE
ADDRESS
Mountain View 5/21/80 28.5 dscm
l"B
SAMPLE 1D (CUSTOMERY ___Irinter Bk |Filter  [xAD Blank|Xad oMC ater Blk [Tank water
SAMPLE 1D (LAB)
PARAMETER
Anount injected 2 2 2 1 2 3 a uL
Naphthalene* Less 0.5 |Less 0.5 |Less 0.5 |94 Less 0.5]Less 0.3 |9 mg/L
Phenanthrene/

Anthracene* |Less 0.5 |Less 0.5 [Less 0.5 |4 Less 0.5|Less 0.3 |2 mg/L
Naphthalene Less 0.02 36 Less 0,04 0.4 ug/dscm
Phenanthrene/

Anthracene Less 0.02 2 Less 0.03 0.08 ug/dscm
Volume analyzed 10,000 mL

*Sample Aliquot  @A11 water tank blanks are clean ANALYST

Form EED-057 4/80 REVIEWER éqf M




€0l

SAMPLE: Man XAD #1473
TCO SRAY TC0 + GRAY Consomtnation
»y "y - Totelmg mg/dscm
Totol Sample? 78 18 92 3.2
Toton for LCT 36 9 45 1.6
Rosovered? 26 14 a0 1.4
Prctlon  [Foondla|  [Con | ° Found In Cor GRAY e cm
leroetin | Bisok |roeted | Touf® | Froction | Stnk [ rocrsd | Tou®| Totsimy mg/dscm
1. .12 lowozles | 52 | n Ja [nulal 5] 26
2 0.09}<0.01{ 0.09] 0.2 1,0 l<0.8] 1| 2 2 0.07
3 0.41}<0.01f 0.4 0.55] <0.8 [<0.8|<o0.8]<2 | <'3 - 0.1
] 0.06/<0.01} 0.06] 0.1 1.2 | 1.2]<0.81<2 | <2 | <o0.07
LI <0.01}<0.01 ko.01] <0.02 <0.8 ]<0.8}|<p.8]<2 <2 < 0.07
. <0.01/<0.01 k0.01] <0.02 1.0 1<0.8] 1.0] 2 2 0.07
?  |<0.01/<0.01k0.01] <002 2.0 {<0.8] 2.0] 4 4 0.1
s |26 [<0.0826 54 16 <6 |15 | ag | ss 3.0
1. QuentRy In entire semple, determined before LC

2, Portion of whele sample used for LC, actusl mg
3 Quontity reeovered fram LC eoloma, octusl g
4, Totul mg computed back to tetal ssmple




SR REPORT

SAMPLE: XAD 1473 A1
Wen lanber Inwrsity ) Anignment Commann
- ) .
2920 ‘ CH Aliphatic. hydrocarbons
2840 ] CH Aliphatic hydrocarbons
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R REPORY
SAMPLE:

MAN XAD 1473 F2

t.-: Sty : Assigament . .
No Peaks-
<
- - - e e e T e e ——— e —
e
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IR REPORY

Wil.hm_np 1423 F3

Wee Samber
- oY)

ixwmity

No Peaks
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‘ ‘l REPORT

aoors:  MAN XAD 1473 F4

Won Rember

o Intarmity
- ") .

o
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IR REPORT
SAMPLE:

MAN XAD 1473 F5

Wan Nenber fanemity ) Anigament Commnn
- =Y . .
No Peaks
..1 N - -4 e e e e T
= . [ o e ——
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SR REPORY
sawrLg:  MAN XAD 1473 F6

[ | =

No Peaks
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SR REPORY

MAN XAD 1473 F7
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PREFACE

This report contains a summary of the data compiled during the evaluation
of the test compound. The report is organized to present the results in

a concise and easily interpretable manner. The first part contains items
I - IX. Items I - IV provide sponsor and compound identification infor-
mation, type of assay, and the assay design reference number. All assay
design references indicate a standard procedure described in the Litton
Bionetics, Inc. "Screening Program for the Identification of Potential
Mutagens and Carcinogens." Item V provides the initiation and completion
dates for the study, and Item VI provides identification of supervisory
personnel. Item VII identifies the tables and figures containing the data
used by the study director in interpreting the test results. The interpre-
tation itself is in Item VIII. Item IX provides the conclusion and evalua-
tion.

The second part of the report, entitied Assay Design, describes the
materials and procedures employed in conducting the assay. This part
of the report also contains any appendices, as well as evaluation
criteria used by the study director. The evaluation criteria are
included to acquaint the sponsor with the methods used to develop and
analyze the test results.

A1l test and control results presented in this report are supported by
fully documented raw data which are permanently maintained in the files
of the Department of Genetics and Cell Biology or in the archives of
Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington, Maryland, 20795.

Copies of raw data will be supﬁlied to the sponsor upon request.
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I1.

II1.
Iv.

VI.

VII.

VIII.

SPONSOR:  Acurex Corporation

MATERIAL (TEST COMPOUND): GENETICS ASSAY NUMBER: 5397
A. ldentification: Sample #1473 (CMEA Mountain View)
B. Date Received: October 9, 1980

C. Physical Description: Brown, opaque liquid

TYPE OF ASSAY: Rodent Cell (CHO) Clonal Toxicity Assay
ASSAY DESIGN NUMBER: 442

STUDY DATES:

A. Initiation: October 20, 1980

B. Completion: November 24, 1980

SUPERVISORY PERSONNEL:

A. Study Director: Brian C. Myhr, Ph.D.

B. Laboratory Supervisor: Robert Young, M.S.
RESULTS: |

The data are presented in Table 1 on page 4 and in Figure 1
on page 5.

INTERPRETATION OF RESULTS:

The test material, Sample No. 1473, was supplied as a SASS
train organic extract in 10 m1 of methylene chloride. The
total organic content was given as 26 mg. A portion of the
sample (8.20 m1) was solvent exchanged into an equal volume
of dimethylsulfoxide (DMSO). The concentration of organics
was therefore unchanged, and the value of 2.6 mg/ml (or
2.6 ug/ul) was used to convert the doses obtained on a
volume basis into the equivalent amount of organics per
milliliter of culture medium.

The test material remained completely soluble after exchange
into DMSO. Diluted stocks were prepared with DMSO just prior
to testing, and the treatments were initiated with culture
media containing 1:100 dilutions of the stocks. The highest
test concentration was achieved with a 1:50 dilution of the
solvent-exchanged sample, which introduced 2% DMSO into the
medium. Vehicle control cultures were therefore exposed to
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VIII.

INTERPRETATION OF RESULTS: (continued)

culture media containing 1% and 2% DMSO in order to provide the
reference points for determining the survival of the cells to
treatments with the test material. No precipitation of test
material in the culture medium was observed at any of the tested
concentrations.

Seven test concentrations from 0.05 p1/ml to 20 u1/ml were
evaluated for their effects on colony survival. As shown in
Table 1 and Figure 1, none of the assayed concentrations caused
significant changes in the numbers of colonies. This lack of
observable toxicity was not conclusive, however, because the
highest concentration corresponded to only 52 ng of organics/ml,
which was essentially the midpoint of the concentration range
where an EC50 would yield a moderate toxicity classification (see
Evaluation Criteria). A sharp increase in toxicity could occur
with a small increase in concentration, but it is reasonable to
assume that 50% survival would not have been observed had the high
dose been doubled. This concentration would have fallen just
within the low toxicity region. Thus, the test material was
evaluated as possibly having low toxicity or no detectable toxicity
to CHO cells. The position of the EC50 could be further investi-
gated by concentrating the extracted organic material.
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IX.

CONCLUSIONS:

The test material, Sample No. 1473, was evaluated as having 1
'] ) ] * ’ 0
zgnqeyictable on1c1§y in the CHO Clonal Toxicity Assay- ﬂo "o
Xicity was observed for concentrations up to the highest t
level of 52 ug of organics/ml. P ] sstable

Submitted by:

Study Director

Bm. C. Mﬁjﬂa \2/1] Yo
Brian C. Myhr, 'PY.D. ate

Section Chief
Mammalian Genetics
Department of Genetics
and Cell Biology

Reviewed by:

avid J. ate
Director
Department of Genetics

and Cell Biology

rusick, Ph.D.
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TABLE 1
RODENT CELL (CHO) CLONAL TOXICITY ASSAY

Sample Identity: Sample #1473. CMEA EC50 Value: >20 pl/ml (>52 ug/mi)

MOUNTAIN VIEW Toxicity
Classification:_Probably Low or Non-
Description of Test Sample: Clear, pale __detectable

' pH Alterations: ONE

yellow so]utiqn in DMSO.

Comments on Treatment:

LBI Assay No.: 5397

Date Received: October 9, 1980

Test Date: November 17, 1980

Vehicle: DMSO

Cell Type: _ CHO-K1

Cells Seeded per Dish: 200

CLONAL TOXICITY DATA

Applied Relative Cloning
Concentration Dish Dish Dish Average Survival* Efficiency
Sample ul/ml #1 #2 #3 Count % %
NC --- 207 185 192 194.7 --- 97.4
Ve, 1% 10.0 180 177 172 176.3 100.0 88.2
vC, 2% 20.0 173 162 166 167.0 100.0 83.5
Test 0.05 183 192 189 188.0 106.6
Test 0.2 c 192 183 187.5 106.4
Test 0.5 185 189 179 184.3 104.5
Test 2.0 161 187 183 177.0 100.4
Test 5.0 161 190 164 171.7 97.4
Test 10.0 166 178 180 174.7 99.1
Test 20.0 . 170 7 154 165.0 98.8

NC = Negative Control, F12 medium;
!C = Vehicle Control, percent DMSO in F12 as noted.
C

Relative to 2% VC for 20 ul/ml and to 1% VC for other treatments.
= Contaminated.
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RELATIVE SURVIVAL, %

FIGURE 1

RODENT CELL (CHO) CLONAL TOXICITY ASSAY
EC5o DETERMINATION

SAMPLE #1473, CMEA MOUNTAIN VIEW
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ASSAY DESIGN NO. 442
RODENT CELL CLONAL (CHO) TOXICITY ASSAY

This assay conforms to one of the bioassay tests in the US Eqvironmenta] Protec-
tion Agency (EPA) IERL - RTP Procedures Manual: Level 1 Enylronmental Assgssment
Biological Tests (September, 1980). Level 1 bioassays obtain pre11mingry infor-
mation on the harmful biological effects of chemicals found in 1ndustr1a] feed
and waste streams by using mammalian cells in culture to measure metabolic
impairment and cellular death.

1. OBJECTIVE
The objective of this assay is to determine the concentragion of a test
article that will reduce the colony forming ability of Chinese hamster

cells by 50X after a 24-hour exposure. This concentration is referred to
as the ECg, value.

2. MATERIALS
A. Indicator Cells

The indicator cells used in this study are Chinese hamster CHO-K1
cells (American Type Culture Collection No. CCL 61). This cell type
was derived from ovarian tissue and has spontaneously transformed to
a stable, hypodiploid 1ine of rounded, fibroblastic cells with un-
limited growth potential. Monolayer cultures have a fast doubling
time of 11 to 14 hours, and untreated cells can normally be cloned
with an efficiency of 80% or greater. Permanent stocks are main-
tained in 1iquid nitrogen and laboratory cultures are maintained by
serial subculturing. Laboratory cultures are periodically checked
by culturing methods for the absence of mycoplasma contamination.
This test system is specified by the IERL- RTP Procedures Manual.

B. Medium

The CHO-K1 cell 1ine has an absolute requirement for proline and
therefore must be maintained in a culture medium containing suf-
ficient amounts of this amino acid. Ham's F12 medium, which contains
3 x 10-*M L-proline, is used, supplemented with 10¥ fetal bovine
serum, 100 units per milliliter of penicillin, 100 pg streptomycin
per milliliter, and 0.5 ug amphotericin B (Fungizone) per milliliter.

C. Controls
Untreated cells are cloned to establish the control cloning effi-

ciency. If the test article is dissolved in an organic solvent
(usually dimethylsulfoxide), cells exposed to solvent in the medium
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2.  MATERIALS (Continued)

are cloned to provide the reference cloning efficiency for the effect
of the test article. The final concentration of solvent in the growth

z:glum is generally 1X or less. A1l controls are performed in tripli-

D. Sample Forms

Solid samples are tested as a solution or are ground to fine particles
(Iesg than 5 um) and tested as a suspension in growth medium. Dry
partlcu]ate articles, aqueous liquids, suspensions and slurries are
added.d1rect1y to the growth medium and tested as a suspension or
solution. Liquids containing less than 0.2% organic solvent are
generally tested directly; samples dissolved in organic solvents are
solvent exchanged in dimethylsulfoxide (DMSO) before testing. Original
sample volumes may be reduced a maximum of 10-fold during solvent
exchange, and the concentration factor is used to convert assayed
volumes into equivalent original sample volumes. A1l sample manipu-

;atio?s are performed as described in the IERL-RTP Level 1 Procedures
anual.

3. EXPERIMENTAL DESIGN

A. Dose Selection

Unless the approximate toxicity is already known or the sample size

is limiting, the following dose ranges are tested for different sample
forms. Dry particulate articles are dissolved or suspended in growth
medium and tested at five dose levels from 1000 pg/ml to 10 pg/ml.
Aqueous samples, suspensions or slurries are tested from 600 pliters/ml
to 6 pliters/ml in five dose steps. Samples that are solvent exchanged
into DMSO are tested from 20 pliters/ml to 0.2 pliters/ml, also in five
dose steps. Solvent concentrations are 1X for all dose levels except
the maximum applicable dose (MAD) of 20 u1/ml, which contains 2% solvent.
A second dose study is performed with an appropriate dose range if the
ECso has not been properly located in the initial test; ECgq values
greater than 1,000 ug/m1, 600 pliters of aqueous sample/ml or 20 pliters
nonaqueous sample/ml are not determined.

B. Clonal Toxicity.Assay

Cells from monolayer stock cultures in logarithmic growth phase are
trypsinized, counted by hemacytometer and reseeded into a series of
60- or 100-mm culture dishes at 200 cells per dish. The cultures
are incubated for 6 to 16 hours at 37°C to allow attachment of the
cells and recovery of growth rate.

Test article is then applied (three dishes per dose), and the cultures

returned to the incubator. If the test article causes a color change,
an additional dish is treated with the high dose and the pH of the
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3.

4.

EXPERIMENTAL DESIGN (Continued)

medium is determined. The pH is also recorded for the highest dose
which results in a slight color change. After a 24-hour exposure
period the medium is aspirated and the cells washed with Dulbecco's
phosphate buffered saline (PBS; prewarmed to 37°C). The pH of the
discarded medium for which initial pH measurements were made is again
recorded. Fresh medium is placed on each culture and incubation con-
tinued for an additional 6 days to allow colony development. Medium
is drained from the cultures and the surviving colonies are washed
with PBS, fixed in methanol, and stained with Giemsa. Colony counting
is performed by eye; colonies smalier than 50 to 100 cells are not
counted.

ASSAY ACCEPTANCE CRITERIA

The assay is considered acceptable for evaluation of the test results if
the following criteria are met:

. The average cloning efficiency of the CHO-K1 cells in the nega-
tive controls is 70% or greater, but not exceeding 115%.

. The distribution of colonies in the treated cultures is generally
uniform over the surface of the culture dish.

. The data points for each test concentration éritica] to the loca-
tion of the ECg, are the averages of at least two treated cultures.

. A sufficient number of test concentrations are available to
clearly locate the ECgo within a toxicity region as defined
under Assay Evaluation Criteria.

. If the ECgo value is greater than 1000 pg/ml, 600 pliters of

aqueous sample/ml, or 20 pliters of nonaqueous sample/ml, the
plotted curve does not exceed 110% of the negative control.

ASSAY EVALUATION CRITERIA

The screened doses, pH values (if appropriate), colony counts, percent
survivals (colony counts relative to control colony counts) and ECgq
va1ugs are provided. The percent survival is plotted as a function of
applied concentration and the ECg, value determined graphically by fitting
a curve by eye through the data points. The ECgo is used to rank the test
material using the standard evaluation criteria defined in the table below.

Sgrbgnt extracts of known organic content are evaluated as nonaqueous
liquids and in terms of their solid contents (ug organics/ml), and are
rankgd using the more sensitive parameter. Where data on the original
!iqu1d or gas sample volumes is provided by the Sponsor, the ECgo value
is calculated in terms of these equivalent volumes per milliliter of
culture medium; however, no evaluations are made as yet on this basis.
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5.  ASSAY EVALUATION CRITERIA (Continued)

i R Solids Aqueous Liquids Nonaqueous Liguids®
Toxicity (ECgso in pg/ml) (ECso in pi/ml) (EC5o in p1/ml)
High <10 <6 <.2
Moderate 10 to 100 6 to 60 .2-2
Low 100 to 1000 60 to 600 2-20
Not Detectable >1000 >600 >20

3valuation criteria formulated by Litton Bionetics, Inc. for IERL-RTP
Procedures Manual: Level 1 Environmental Assessment Biological Tests.

bCriteria for nonaqueous liquids are tentative and under evaluation.

6. RECORDS TO BE MAINTAINED

A1l raw data, protocols, protocol modifications, test article weight and
dispensation records and correspondence between LBI and the Sponsor are
being maintained in a central file within the Department of Genetics and
Cell Biology. These records will be filed under departmental assay number
and held up to 2 years following submission of the final report to the
Sponsor. After 2 years they will be transferred to the LBI archives for
permanent storage.
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Q.A. Inspection Statement
(reference 21 CFR 58.35(b)(7))

PROJECT __ J0?%93 ° LBI Assay No._ 4397

TYPE of STUOY [pdrut Cosd (2H?) @l”\_ﬂ&__@%@/fﬂ%

This final study report was reviewed by the LBI Quality

Assurance Unit on &u&hl (Q@ A report of findings was

submitted to the Study Director and to Management on lﬁk{;nﬂi&aazé,(ifg

The short-term nature of t-his study precluded inspection while
it was in process. The Quality Assurance Unit inspects an in-process
study of this type approximately once per month to assure that no
significant problems exist that are likely to affect the integrity of
this type of study.

\é’ug_fﬁt Ceeanyy,

Auditor, Quality Assurance Unit
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PREFACE

This report contains a summary of the data compiled during the
evaluation of the test compound. The report is organized to
present the results in a concise and easily interpretable manner.
The first part contains items I-IX. Items I-1IV provide sponsor
and compound identification information, type of assay, and the
protocol reference number. A1l protocol references indicate a
standard procedure described in the Litton Bionetics, Inc.
"Screening Program for the Identification of Potential Mutagens
and Carcinogens." Item V provides the initiation and completion
dates for the study, and Item VI provides identification of super-
visory personnel. Item VII identifies the tables and/or figures
containing the data used by the study director in interpreting
the test results. The interpretation itself is in Item VIII.
Item IX provides the conclusion and evaluation.

The second part of the report describes the materials and procedures
employed in conducting the assay. This part of the report also
contains evaluation criteria used by the study director, and any
appendices. The evaluation criteria are included to acquaint the
spon?gr with the methods used to develop and analyze the test
results.

A11 test and control results presented in this report are supported
by fully documented raw data which are permanently maintained in
the files of the Department of Genetics and Cell Biology or in the
archives of Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington,
Maryland 20795.
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II.

I1I.
Iv.

VI.
VII.

VIII.

SPONSOR: Acurex Corporation

MATERIAL (TEST COMPOUND): GENETICS ASSAY NUMBER: 5397
A. ldentification: Sample #1473

B. Date Received: October 9, 1980

C. Physical Description: Pale yellow liquid

TYPE OF ASSAY: Ames Salmonella/microsome Mutagenesis Assay
PROTOCOL NUMBER: 401 (EPA-Level I)

STUDY DATES:

A. Initiation: November 7, 1980

B. Completion: November 13, 1980

STUDY DIRECTOR: D.R. Jagannath, Ph.D.

RESULTS:

The results of this assay are presented in Table 12
INTERPRETATION OF RESULTS:

The test material, Sample No. 1473, was supplied as a SASS train
organic extract in the 10 m1 of methylene chloride. The total
organic content was given as 26.0 mg. A portion of the sample

(8.20 m1) was solvent exchanged into dimethylsulfoxide (DMSO) to

a final volume of 8.20 ml. This solvent exchanged sample (test
material) was examined for mutagenic activity in the Ames/Salmonella
assay in the presence and absence of liver microsomal enzyme pre-
parations from Aroclor-induced rats.

A negative control consisting of the solvent DMSO and-specific
positive compounds were also assayed concurrently with the test
material.

DOSE RANGE :

The dose range employed for the evaluation of this test material
was from 10.0 ul to 200.0 ul per plate. Based on the organic
content of the sample the doses employed would equal to 26.0 ug to
520.0 ug per plate. The tests were conducted using two plates per

dose level.
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VIII. INTERPRETATION OF RESULTS: (continued)

TOXICITY

The test material did not exhibit toxicity with any of the
indicator strains used in this assay.

The results of the tests conducted on the test material in the
absence of an activation system was positive with the strain TA-98.
The lowest dose at which the response was observed was at 100 ul
or 260.0 u.g organics per plate.

The results of the test conducted on the test material in the
presence of rat liver activation system were negative.

IX. CONCLUSIONS:

(1) The SASS train organic extract sample #1473 exhibited genetic
activity with the strain TA-98 in the nonactivation assays conducted

in this evaluation and is considered as mutagenic under these test
conditions. (2) Based on the EPA's 'Definition of Toxicity

Categories for Health Effects Tests' the mutagenic activity of the

sample is classified as 'Moderate' (see Table A). The specific Acti-
vity at the Minimum Effective Concentration (which is the number of ‘re-
vertants minus the background revertants divided by ug organics x 1000) of
the sample (260.0 ng) based on the results from TA- 98 (nonactivation)

was 92.31 revertants per mg of organics.

The classification of the mutagenic activity (item 2 above) and the
Specific Activity of the sample (item 3 above) are given here to
compare the potency of various samples belonging to the same class.

Submitted by:

Study Director

(123’7{ ‘z:7r 00@44/UKAZ; [Jh/3/kz’

D.R. Jagannath Ph‘ﬁﬁ Date
Section Chief

Submammalian Genetics
Department of Genetics

and Cell Biology

Reviewed by:

. lz‘g[gz
Jﬂ': David J. Brusick) Ph.D. ~“Date

Director
Department of Genetics
128 and Cell Biology
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TABLE A

DEFINITION OF TOXICITY CATEGORIES FOR HEALTH EFFECTS ASSAYS*

a b SampTe 4 Range of Concentration or Dosagﬁ
Assay Activity Measured Type MAD Units High Moderate Low ot De eg able
(ND
Ames MEC S ) mg/plate <0.05 0.05-0.5 0.5-5 ND at >5
{mutagenesis) AL,NAL 200 ul/plate <2 2-20 20-200 ND at >200
RAM ECgo S 1 mg/ml <0.01 0.01-0.1 0.1-1 ND at >1
(lethality) AL 600 ul/ml <6 6-60 60-600 ND at >600
NAL 20 pt/ml <0.2 0.2-2 2-20 ND at >20
CHO ECgo S 1 mg/ml <0.01 0.01-0.1 0.1-1 ND at >1
(lethality) AL 600 pl/ml <6 6-60 60-600 ND at <600
NAL 20 pl/m <0.2 0.2-2 2-20 ND at >20
WAT LDgo S 5 gm/kg <0.05 0.05-0.5 0.5-5 ND at <5
(lethality and AL,NAL 5 ml/kg <0.05 0.5-0.5 0.5-5 ND at <5

toxic signs)

8Standard test abbreviations are as follows:
Ames: Ames Salmonella/microsome mutagenesis assay
RAM: Rabbit alveolar macrophage cytotoxicity assay
CHO: Rodent cell clonal toxicity assay
WAT: Acute in vivo test in rodents (whole animal test)

bStandard abbreviations for measured endpoints are as follows:
MEC: Minimum effective concentration

ECyo: Calculated concentration expected to produce effect in 50 percent of population

LDgg: Calculated dose expected to kill 50 percent of population
s = Solid, AL = Aqueous liquid, NAL = Nonaqueous liquid
dMAD = Maximum applicable dose

*tvaluation criterfia formulated by Litton Bionetics, Inc. for JERL-RTP
Procedures Manual: Level 1 Environmental Assessment Biological Tests.
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RESULTS
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AMES SALMONELLA/MICROSOME PLATE ASSAY

OBJECTIVE

The objective of this study was to evaluate a test material for mutagenic
activity in a bacterial assay with and without a mammalian $9 activation

system.

RATIONALE

The Salmonella typhimurium strains used at LBI are all histidine

auxotrophs by virtue of mutations in the histidine operon.

when

these histidine-dependent cells are grown in a minimal media petri
plate containing a trace of histidine, only those cells that revert

to histidine independence (his+) are able to form colonies.

The

trace amount of histidine allows all the plated bacteria to undergo
a few divisions; this growth is essential for mutagenesis to occur.
The his+ revertants are easily scored as colonies against the slight
background growth. The spontaneous mutation frequency of each strain
is relatively constant, but when a mutagen is added to the agar the
Cells which grow to
form colonies on the minimal media petri plates are therefore assumed
to have reverted, either spontaneously or by the action of a test

mutation frequency is increased 2- to 100-fold.

substance to his+ genotype.

MATERIALS

A. Indicator Microorganisms

The Salmonella typhimurium strains used in this assay were obtained

from Dr. Bruce Ames, university of California at Berkeley.l =3

following 4 strains were used:

The

fps . ion Type
Strain Gene Additional Mutations Mutation Ty
Designation Affected Repair LPS R Factor Detected
- r B rfa - Base-pair
TA-1535 As. & o8 - substitution
TA-1537 his C 4 uvr B rfa - Frameshift
TA-98 his D 4 uvr B rfa pKM101 Frameshift
i a uvr B rfa pKMI01_ Base pair
TA-100 s 8 — substitution
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MATERIALS (Continued)

The aforementioned strains have, in addition to the mutation jn the
histidine operon, a mutation (rfa-) that leads to defective lipopoly-
saccharide coat, a deletion that covers genes jnvolved in the syn?hesis
of vitamin biotin (bio-) and in the repair of ultraviolet (uv) - in-
duced DNA damage (uvrB-). The rfa- mutation makes the strains more
permeable to many large molecules. The uvrB- mutation decreases repair
of some types of chemically or physically damaged DNA and thereby
enhances the strain's sensitivity to some mutagenic agents. The
resistant transfer factor plasmid (R factor) pkM101l in TA-98 and
TA-100 is believed to cause an increase in error-prone DNA repair

that leads to many more mutations for a given dose of most mutagensS.
In addition, plasmid pKM10l confers resistance to the antibiotic
ampicillin, which is a convenient marker to detect the presence of
plasmid in the cells.

A1l indicator strains are kept at 4°C on minimal medium plates supple-
mented with a trace of biotin and an excess of histidine. The plates
with plasmid-carrying strains contain in addition ampicillin (25 pg/ml)
to ensure stable maintenance of plasmid pKM10l. New stock culture
plates are made as often as necessary from frozen master cultures

or from single colony reisolates that were checked for their genotypic
characteristics (his, rfa, uvrB, bio) and for the presence of plasmid.
For each experiment, an inoculum from the stock culture plates is
grown overnight at 37°C in nutrient broth (Oxoid CM67).

B. Media

The bacterial strains were cultured in Oxoid Media #2 (nutrient Broth).
The selective medium was Vogel Bonner Medium E with 2% glucose?. The
overlay agar consisted of 0.6% purified agar with 0.5 mM histidine,
0.05 mM biotin and 0.1 M NaCl according to the methods of Ames et. 21.®

C. Activation System

(1) S9 Homogenate

A 9,000 x g supernatant prepared from Sprague-Dawley adult
male rat liver induced by Aroclor 1254 (described by Ames
et. al.8) was purchased from Bionetics Laboratory Products,
Litton Bionetics, Inc. and used in this assay.

(2) S9 Mix
Concentration per Milliliter
Components S$9 Mix
NADP (sodium salt) 4 pmoles
D-glucose-6-phosphate 5 umoles
MgCl, 8 umoles
KC1 33 pmoles
Sodium phosphate buffer
pH 7.4 100 pymoles
Orgaq homogenate from rat
liver (59 fraction) 100 pliters
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EXPERIMENTAL DESIGN

A.

Dosage Selection

A11 tests are run at a minimum of four concentrations. In the
Standard EPA Level I Ames assays, five dose levels of the test
material, dissolved in a suitable solvent, are added to the test
system. The standard test doses for the extracted material are
10, 25, 50, 100 and 200 uliters per plate. The solids are tested
up to 5 mg per plate and at lower concentrations of 2.5, 1, 0.5,
0.1 and 0.05 mg per plate. The samples are retested over a
narrower range of concentrations with strains showing positive
results if there is enough sample.

Mutagenicity Testing

The procedure used is based on the paper published by Ames et. al.®
and is performed as follows: -

(1) Nonactivation Assay

To a sterile 13 x 100 mm test tube placed in a 43°C water bath
the following is added in order:

(a) 2.00 ml of 0.6% agar containing 0.05 mM histidine
and 0.05 mM biotin.

(b) 0.05 m1 of a solution of the test chemical to give
the appropriate dose.

(c) 0.1 ml - 0.2 ml.of indicator organism(s).
(d) 0.50 ml1 of 0.2M phosphate buffer, pH 7.4.

This mixture is swirled gently and then poured onto minimal
agar plates (see 3B, Media). After the top agar has set, the
plates are incubated at 37°C for approximately 2 days. The
number of his+ revertant colonies growing on the plates is
counted and recorded.

(2) Activation Assay

The activation assay is run concurrently with the nonactiva-
tion assay. The only difference is the addition of 0.5 ml of
S9 mix (see 3C:2, Activation System) to the tubes in place of
0.5 ml1 of phosphate buffer which is added in nonactivation
assays. Al1l other details are similar to the procedure for

nonactivation assays.

A detailed flow diagram for the plate incorporation assay is
provided in Figure 1.
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FIGURE 1

REVERSE MUTATION ASSAY
[Agar incorporation Method]

Molten [43 to 45°C) overiay agar
appropriately suppiemented

0.05 mi Test article, positive
-+ control or solvent controi

0.1 mi to 0.2 mi Aliquot of an overnight
-« cuiture of bacteria

Aliquot of 0.5 mi ‘

.‘ 0.5 ml S9 mix [hepatic
bu"" m—— -59 + 89

— homogenate from
PCB pretreated rat
plus necessary
cofactors]

Overiay poured on selective
bottom agar medium

Plates incubated at 37°C for approximately 2 days
Number of revertants per plate counted
Data entered onto preprinted forms

Interpretation/conclusion
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EXPERIMENTAL DESIGN (Continued)

€. Contro) Compounds

A negative control consisting of the solvent used for the test
material is performed in all cases. For negative controls, step
'd' of Nonactivation Assays is replaced by 0.05 ml1 of the solvent.
The negative controls are employed for each indicator strain and
are performed in the absence and presence of $9 mix. The solvent
used to prepare the stock solution of the test material is given
in the Results section of this report. A1l dilutions of the test
material are made using this solvent. The amount of solvent used

fs equal to the maximum volume used to give the appropriate test
dose.

Specific positive control compounds known to revert each strain are
also used in the assays. The concentrations and specificities of
these compounds to specific strains are given in the following table:

Concentration
per Plate Salmonella
Assay Chemical Solvent (ug) Strains
Nonactivation Sodium azide Water 1 TA-1535, TA-100
2-Nitrofluorene Dimethyl- 10 TA-98
(NF) sulfoxide
9-aminoacridine Ethanol 50 TA-1537
(9AA)
Activation 2-anthramine Dimethyl- 2.5 For all strains
(ANTH) sulfoxide
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EVALUATION CRITERIA

Siatistical methods are not currently used and evaluation is based
on the criteria included in this protocol.

Plate test data consist of direct revertant colony counts obtained
from a set of selective agar plates seeded with populations of mutant
cells suspended in a semisolid overlay. Because the test material
and the cells are incubated in the overlay for approximately 2 days
and a few cell divisions occur during the incubation period, the

test is semiquantitative in nature. Although these features reduce
the quantitation of result, they provide certain advantages not con-
tained in a quantitative suspension test:

. The small number of cell divisions permits potential mutagens
to act on replicating DNA, which is often more sensitive
than nonreplicating DNA.

. The combined incubation of the test article and the cells
in the overlay permits constant exposure of the indicator
cells for approximately 2 days.

A.  Surviving Populations

Plate test procedures do not permit exact quantitation of the number
of cells surviving chemical treatment. At low concentrations of

the test material, the surviving population on the treatment plates
is essentially the same as that on the negative control plate. At
high concentrations, the surviving population is usually reduced by
some fraction. Our protocol will normally employ several doses
ranging over two or three log concentrations. This does not apply
to spot tests and tests performed on fabrics and 1ike materials which
are tested at a single concentration.

B. Dose-Response Phenomena /

The demonstration of dose-related increases in mutant counts is an
important criterion in establishing mutagenicity. A factor that
might modify dose-response results for a mutagen would be the selec-
tion of doses that are too low (usually mutagenicity and toxicity
are feIated). If the highest dose is far lower than a toxic concen-
tration, no increases may be observed over the dose range selected.
Conversely, if the lowest dose employed is highly cytotoxic, the
test material may kill any mutants that are induced, and the test
material will not appear to be mutagenic.



EVALUATION CRITERIA (Continued)

C. Control Tests

Positive and negative control assays are conducted with each experi-
ment and consist of direct-acting mutagens for nonactivation assays
and mutagens requiring metabolic biotransformation in activation
assays. Negative controls consitst of the test material solvent in
the overlay agar together with the other essential components. The
negative control plate for each strain gives a reference point to
 which the test data is compared. The positive. control assay is con-

ducted to demonstrate that the test systems are functional with known
mutagens.

D. Evaluation Criteria for Ames Assay

Because the procedures used to evaluate the mutagenicity of the test
material are semiquantitative, the criteria used to determine positive
effects are inherently subjective and are based primarily on a his-
to;ica] data base. Most data sets are evaluated using the following
criteria:

(1) Strains TA-1535, TA-1537

If the solvent control value is within the normal range, a test
material producing a positive response equal to three times
the solvent control value is considered mutagenic.

(2) Strains TA-98 and TA-100

If the solvent control value is within the normal range, a test
material producing a positive response equal to twice the solvent
control value for TA-98 and TA-100 is considered mutagenic.

(3) Pattern

Because TA-1535 and TA-100 are both derived from the same parental
strain (G-46) and because TA-1538 and TA-98 are both derived

from the same parental strain (D3052), to some extent there is

& built-in redundancy in the microbial assay. In general, the
two strains of a set respond to the same mutagen and such a
pattern is sought. Generally, if a strain responds to a mutagen
in nonactivation tests, ft will do so in activation tests.

(4) Reproducibility
If a test material produces a response in a single test which

cannot be reproduced in additional runs, the initial positive
test data lose significance.
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5.

EVALUATION CRITERIA (Continued)

E. Evaluation Criteria for Toxicity

(1) Complete toxicity’

When there are no revertants observed on the plate(s) treated
with the test compound, the test compound is defined as toxic

to all or any of the indicator strains at that (those) particular
dose(s).

(2) Slight toxicity

When there are fifty or less percent revertants on the plate(s)
treated with the test compound as compared to the solvent control
plate(s), the test compound is defined as slightly toxic to

all or any of the indicator strains at that (those) particular
dose(s).

F. Relation Between Mutagenicity and Carcinogenicity

It must be emphasized that the Ames Salmonella/Microsome Plate Assay
is not a definitive test for chemical carcinogens. It is recognized,
howerver, that correlative and functional relations have been demon-
strated between these two endpoints. The results of comparative
tests on 300 chemicals by McCann et. al.! show an extremely good
correlation between results of microbial mutagenesis tests and in
vivo rodent carcinogenesis assays.

A1l evaluations and interpretation of the data to be presented in

the final report will be based only on the demonstration, or lack,
of mutagenic activity.
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Q.A. Inspection Statement
(reference 21 CFR 58.35(b)(7))

PROJECT 0 §4& LBI Assay No. 2 2.7

TYPE of STUDY Aumrs Plar- Tes—

This final study report was reviewed by the LBI Quality
Assurance Unit on _ /;lr[:g /;c . A report of findings was
submitted to the Study Director and to Management on A&b/;04;b

The short-term nature of fhi s study precluded inspection while
it was in process. The Quality Assurance Unit inspects an in-process
study of this type approximately once per month to assure that no
significant problems exist that are likely to affect the integrity of

this type of study.

Y bsr L stV

Auditor, Quality Assurance Unit
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PREFACE

This report contains a summary of the data compiled during the evaluation
of the test compound. The report is organized to present the results in

a concise and easily interpretable manner. The first part contains items
I - IX. Items I - IV provide sponsor and compound identification infor-
mation, type of assay, and the assay design reference number. A1l assay
design references indicate a standard procedure described in the Litton
Bionetics, Inc. "Screening Program for the Identification of Potential
Mutagens and Carcinogens." Item V provides the jnitiation and completion
dates for the study, and Item VI provides identification of supervisory
personnel. Item VII identifies the tables and figures containing the data
used by the study director in interpreting the test results. The interpre-
tation itself is in Item VIII. Item IX provides the conclusion and evalua-
tion. .

The second part of the report, entitled Assay Design, describes the
materials and procedures employed in conducting the assay. This part
of the report also contains any appendices, as well as evaluation
criteria used by the study director. The evaluation criteria are
included to acquaint the sponsor with the methods used to develop and
analyze the test results.

A1l test and control results presented in this report are supported by
fully documented raw data which are permanently maintained in the files
of the Department of Genetics and Cell Biology or in the archives of
Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington, Maryland, 20795.

Copies of raw data will be supﬁ]ied to the sponsor upon request.

142



1. SPONSOR: Acurex Corporation
II. MATERIAL (TEST COMPOUND): GENETICS ASSAY NUMBER: 5394
A. Identification: Sample #1452 (Man Test 5/21/80, #5 Gal, .
Water Tank Drain, End of Test)
B. Date Received: October 6, 1980

C. Physical Description: Clear, colorless liquid

111. TYPE OF ASSAY: Rodent Cell (CHO) Clonal Toxicity Assay
Iv. ASSAY DESIGN NUMBER: 442
V. STUDY DATES:

A. Initiation: November 19, 1980
B. Completion: December 1, 1980
VI. SUPERVISORY PERSONNEL:
A. Study Director: Brian C. Myhr, Ph.D.

B. Laboratory Supervisor: Robert Young, M.S.

VII. RESULTS:
The data are presented in Table 1 on page 3 and iﬁ Figure 1
on page 4.

VIII. INTERPRETATION OF RESULTS:

The test material, Sample No. 1452, was supplied as a colorless,
aqueous solution that did not contain any obvious suspended
material. A portion of the sample (18 m1) was combined with
10X F10 medium and supplements to yield 30 ml of culture
medium containing the test material at a concentration of

600 w1/ml. This was the highest concentration applied to the
CHO cells. Lower concentrations were achieved by serial dilu-
tion with F10 culture medium. The treatments were initiated
by replacing the F12 medium in the cell cultures with F10
medium containing the test material. After the 24 hour expo-
sure period, the cultures were returned to F12 medium gnd
jncubated for colony development. The test material did not
cause any visible precipitation of culture medium components,
but a shift to a slightly acidic pH of 6.26 was observed for
the 600 u1/ml concentration. The pH remained normal (above
7.0) for the other test concentrations.
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VIII.

IX.

INTERPRETATION OF RESULTS: (continued)

Two trials of the assay were performed. The first trial was
considered insufficient for evaluation because the average
cloning efficiency of the negative controls was 67.4%, which
was slightly below the 70% criterion used for an acceptable
assay. The results of the second trial are presented in Table
1 and Figure 1.

Seven test concentrations from 6 u1/ml to 600 ul/ml were

evaluated for their effects on colony survival. As shown in

Table 1, complete lethality was obtained for treatments in the 60
to 600 u1/ml concentration range. In contrast, the treatments

with 6 to 30 ul/ml were essentially nontoxic to the cells. Thus,

an extremely sharp survival curve was obtained, as shown in Figure
1, with an EC50 apparently located at 45 u1/ml. [In the first trial
(results not showng, an EC50 value of 52 ul1/ml was obtained for a
somewhat broader survival curve]. The EC50 was therefore located
at the upper end of the 6-60 nl1/ml concentration range, which is
the range defined for moderate toxicity for aqueous liquids (see
Evaluation Criteria). Since complete lethality was obtained at the
boundary between moderate and low toxicity, an evaluation of moderate
toxicity to CHO cells appeared appropriate.

CONCLUSIONS:

The test material, Sample No. 1452, was evaluated as having moderate
zoxic;t¥ in the CHO Clonal Toxicity Assay. The EC50 value was
5u1m.

Submitted by:

Study Director:

B/ua,‘“ C 1113120
Brian C. Myhr, PH)D. Date
Section Chief

Mammalian Genetics

Department of Genetics

and Cell Biology

Reviewed by:

E’fj%mi wl3lso
rusick, Ph.D.

G, David J. Date
Director
Department of Genetics
and Cell Biology
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TABLE 1
RODENT CELL (CHO) CLONAL TOXICITY ASSAY

Sample Identity:_ Sample #1452, (Water EC50 Value: 45 11/ml

Tank Drain, End of Test) Toxicity
Classification:__Moderate

Description of Sample: _Clear, colorless

PH Alterations: pH 6.26 at 600 ul/ml

aqueous liquid

Comments on Treatment: Normal pH

LBI Assay No.: 5394

for treatments with 6 to 300 ul/ml

Date Received: October 6, 1980

Test Date: _ November 25, 1980 (Trial 2)

Vehicle: None

Cell Type: CHO-K1

Cells Seeded per Dish: 200

CLONAL TOXICITY DATA

Applied Relative Cloning
Concentration Dish Dish Dish Average Survival Efficiency

Sample ul/ml #1 #2 #3 Count % %

NC --- 187 193 187 189.0 100.0 94.5
Test 6.0 190 219 183 197.3 104.4

Test 10.0 214 210 181 201.7 106.7

Test 30.0 167 190 178 178.3 94.3

Test 60.0 0 0 0 0 0

Test 100.0 0 0 0 0 0

Test 300.0 0 0 0 0 0

Test 600.0 0 0 0 0 0

NC = Negative Control, F12 medium.
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ASSAY DESIGN NO. 442
RODENT CELL CLONAL (CHO) TOXICITY ASSAY

This assay conforms to one of the bioassay tests in the US Environmental Pr

A otec-
tion Agency (EPA) IERL - RTP Procedures Manual: Level 1 Environmental Assessment
Bio!og1ca1 Tests (Septe@ber,.1980). Level 1 bioassays obtain preliminary infor-
mation on the harmful biological effects of chemicals found in industrial feed

and waste streams by using mammalian cells in culture to measure metabolic
impairment and cellular death.

1. OBJECTIVE
The_objective gf this assay is to determine the concentration of a test
articte that will reduce the colony forming ability of Chinese hamster

cells by 50% after a 24-hour exposure. This concentration is referred to
as the ECg, value.

2. MATERIALS

A. Indicator Cells

The indicator cells used in this study are Chinese hamster CHO-K1
cells (American Type Culture Collection No. CCL 61). This cell type
was derived from ovarian tissue and has spontaneously transformed to
a stable, hypodiploid line of rounded, fibroblastic cells with un-
limited growth potential. Monolayer cultures have a fast doubling
time of 11 to 14 hours, and untreated cells can normally be cloned
with an efficiency of 80% or greater. Permanent stocks are main-
tained in liquid nitrogen and laboratory cultures are maintained by
serial subculturing. Laboratory cultures are periodically checked
by culturing methods for the absence of mycoplasma contamination.
This test system is specified by the IERL- RTP Procedures Manual.

B. Medium

The CHO-K1 cell line has an absolute requirement for proline and
therefore must be maintained in a culture medium containing suf-
ficient amounts of this amino acid. Ham's F12 medium, which contains
3 x 10-*M L-proline, is used, supplemented with 10% fetal bovine
serum, 100 units per milliliter of penicillin, 100 pg streptomycin
per milliliter, and 0.5 pg amphotericin B (Fungizone) per milliliter.

C. Controls
Untreated cells are cloned to establish the control cloning effi-

ciency. If the test article is dissolved in an organic solvent
(usually dimethylsulfoxide), cells exposed to solvent in the medium
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2.  MATERIALS (Continued)

are cloned to provide the reference cloning efficiency for the effect
of the test article. The final concentration of solvent in the growth
medium is generally 1% or less. All controls are performed in tripli-
cate. .

D. Sample Forms

Solid samples are tested as a solution or are ground to fine particles
(less than 5 ym) and tested as a suspension in growth medium. Dry
particulate articles, aqueous 1iquids, suspensions and slurries are
added directly to the growth medium and tested as a suspension or
solution. Liquids containing less than 0.2X organic solvent are
generally tested directly; samples dissolved in organic solvents are
solvent exchanged in dimethylsulfoxide (DMSO) before testing. Original
sample volumes may be reduced a maximum of 10-fold during solvent
exchange, and the concentration factor is used to convert assayed
volumes into equivalent original sample volumes. A1l sample manipu-~
lations are performed as described in the IERL-RTP Level 1 Procedures
Manual.

3.  EXPERIMENTAL DESIGN

A. Dose Selection

Unless the approximate toxicity is already known or the sample size

is 1imiting, the following dose ranges are tested for different sample
forms. Dry particulate articles are dissolved or suspended in growth
medium and tested at five dose levels from 1000 pg/ml to 10 ug/ml.
Aqueous samples, suspensions or slurries are tested from 600 pliters/ml
to 6 pliters/ml in five dose steps. Samples that are solvent exchanged
into DMSO are tested from 20 pliters/ml to 0.2 pliters/ml, also in five
dose steps. Solvent concentrations are 1X¥ for all dose levels except
the maximum applicable dose (MAD) of 20 p1/ml, which contains 2X solvent.
A second dose study is performed with an appropriate dose range if the
ECso has not been properly located in the initial test; ECgo values
greater than 1,000 pg/ml, 600 puliters of aqueous sample/ml or 20 pliters
nonaqueous sample/ml are not determined.

B. Clonal Toxicity Assay

Cells from monolayer stock cultures in logarithmic growth phase are
trypsinized, counted by hemacytometer and reseeded into a series of
60- or 100-mm culture dishes at 200 cells per dish. The cultures

are incubated for 6 to 16 hours at 37°C to allow attachment of the
cells and recovery of growth rate.

Test article is then applied (three dishes per dose), and the cultures
returned to the.incubator. If the test article causes a color change,
an additional dish is treated with the high dose and the pH of the

148



3.  EXPERIMENTAL DESIGN (Continued)

ne@ium is detefmined. The pH is also recorded for the highest dose
wh1gh results in a slight color change. After a 24-hour exposure
period the medium is aspirated and the cells washed with Dulbecco's
phosphate buffered saline (PBS; prewarmed to 37°C). The pH of the
discarded medium for which initial pH measurements were made is again
rgcorded. Fresh @eqium is placed on each culture and incubation con-
tinued for an additional 6 days to allow colony development. Medium
is drained from the cultures and the surviving colonies are washed
with PBS, fixed in methanol, and stained with Giemsa. Colony counting

is performed by eye; colonies smaller than 50 to 100 cells are not
counted.

4.  ASSAY ACCEPTANCE CRITERIA

The assay is considered acceptable for evaluation of the test results if
the following criteria are met:

. T@e average cloning efficiency of the CHO-K1 cells in the nega-
tive controls is 70% or greater, but not exceeding 115X.

. The distribution of colonies in the treated cultures is generally
uniform over the surface of the culture dish.

. The data points for each test concentration critical to the loca-
tion of the ECgo are the averages of at least two treated cultures.

. A sufficient number of test concentrations are available to
clearly locate the ECgo within a toxicity region as defined
under Assay Evaluation Criteria.

. If the ECg, value is greater than 1000 pg/ml, 600 pliters of

aqueous sample/ml, or 20 pliters of nonaqueous samplie/ml, the
plotted curve does not exceed 110% of the negative control.

5. ASSAY EVALUATION CRITERIA

The screened doses, pH values (if appropriate), colony counts, percent
survivals (colony counts relative to control colony counts) and ECgo
values are provided. The percent survival is plotted as a function of
applied concentration and the ECgo value determined graphically by fitting
a curve by eye through the data points. The ECgo is used to rank the test
material using the standard evaluation criteria defined in the table below.

Sorbent extracts of known organic content are evaluated as nonaqueous
liquids and in terms of their solid contents (pug organics/ml), aqd.are
ranked using the more sensitive parameter. Where data on the original
liquid or gas sample volumes is provided by the Sponsor, the-ECso value
js calculated in terms of these equivalent volumes per milliliter of
culture medium; however, no evaluations are made as yet on this basis.
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5.  ASSAY EVALUATION CRITERIA (Continued)

Solids Aqueous Liquids Nonaqueous Liquidsb
Toxicity? (ECso in pg/m1)  (ECso in pi/ml)  (ECso in p1/ml)
High <10 <6 <.2
Moderate 10 to 100 6 to 60 .22
Low 100 to 1000 60 to 600 2-20
Not Detectable >1000 >600 >20

%valuation criteria formulated by Litton Bionetics, Inc. for IERL-RTP
Procedures Manual: Level 1 Environmental Assessment Biological Tests.

bCriteria for nonaqueous liquids are tentative and under evaluation.

6.  RECORDS TO BE MAINTAINED

A11 raw data, protocols, protocol modifications, test article weight and
dispensation records and correspondence between LBI and the Sponsor are
being maintained in a central file within the Department of Genetics and
Cell Biology. These records will be filed under departmental assay number
and held up to 2 years following submission of the final report to the
Sponsor. After 2 years they will be transferred to the LBI archives for
permanent storage.
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Q.A. Inspection Statement
(reference 21 CFR 58.35(b)(7))

PROJECT __ 20993 LBI Assay No. \JJ39Y

TvPE of sTuoY Lafenr (be0( f-’*@ Um%mmﬁf@%

This final study report was reviewed by the LBI Quality
Assurance Unit on _1&21¢14wL£La¢,5,4ig? A report of findings was

submitted to the Study Director and to Management on AL"“ alren 3, /9 f2
The short-term nature of this study precluded inspection while

it was in process. The Quality Assurance Unit inspects an in-process
study of this type approximately once per month to assure that no
significant problems exist that are likely to affect the integrity of

this type of study.

\‘é&u eVt (orcepne

Auditor, Quality Assurance Unit
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PREFACE

This report contains a summary of the data compiled during the
evaluation of the test compound. The report is organized to
present the results in a concise and easily interpretable manner.
The first part contains items I-IX. Items I-IV provide sponsor
and compound identification information, type of assay, and the
protocol reference number. A1l protocol references indicate a
standard procedure described in the Litton Bionetics, Inc.
"Screening Program for the Identification of Potential Mutagens
and Carcinogens." Item V provides the initiation and completion
dates for the study, and Item VI provides identification of super-
visory personnel. Item VII identifies the tables and/or figures
containing the data used by the study director in interpreting
the test results. The interpretation itself is in Item VIII.
Item IX provides the conclusion and evaluation.

The second part of the report describes the materials and procedures
employed in conducting the assay. This part of the report also
contains evaluation criteria used by the study director, and any
appendices. The evaluation criteria are included to acquaint the
sponsor with the methods used to develop and analyze the test
results.

A1l test and control results presented in this report are supported
by fully documented raw data which are permanently maintained in
the files of the Department of Genetics and Cell Biology or in the
archives of Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington,
Maryland 20795.
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I1.

ITI.
Iv.

VI.

VII.

VIII.

SPONSOR : Acurex Corporation

MATERIAL (TEST COMPOUND): GENETIC ASSAY NUMBER: 5394
A. ldentification: Sample Number 1452 and its Extract
B. Date Received : October 6, 1980

C. Physical Description: Neat Sample: Colorless Liquid
Extract : Green Liquid

TYPE OF ASSAY : Ames Salmonella/microsome Mutagenesis Assay
PROTOCOL NUMBER: 401 (EPA-LEVEL I)

STUDY DATES:

A. Initiation: November 21, 1980

B. Completion: November 25, 1980

SUPERVISORY PERSONNEL:

A. Study Director: D.R. Jagannath, Ph.D.

RESULTS:

The results of this are presented in Tables 1 and 2.
INTERPRETATION OF RESULTS:

The test material, Sample No. 1452 was received as a clear colorless
liquid (1 gallon) with no visible suspended particulates. An aliquot
of the neat sample (3250 m1 ) was concentrated 500 fold by passing
through the XAD-2 resin column at a flow rate of 3 ml per minute. The
resin was then extracted with methylene chloride in a Soxhlet apparatus
for 24 h. The extract (250 ml1 ) was concentrated to approximately 5 ml
using a Kuderna Concentrator. The concentrated extract was then solvent
exchanged by sequential addition of Dimethylsulfoxide (DMSO) and evapo-
ration of residual methylene chloride in a warm water bath under a
stream of nitrogen. Final sample size in DMSO was 6.5 ml which repre-
sents a 500 fold concentration factor. The concentrate was a clear
solution with a pale blue/green color.

The test materials, neat sample #1452 and its extract were examined for
mutagenic activity in the Ames Salmonella assay in the presence and
absence of liver microsomal enzymes from Aroclor induced rats.

Solvent controls, distilled water for the neat sample and DMSO for the

extract of the sample, and specific positive controls were also assayed
concurrently with the test materials.
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IX.

DOSE RANGE: The dose range employed for the neat sample was from 10.0 ul
to 200.0 ul per plate aqd.for the extract it was from 5.0 ul to 100.0 ul
per plate (due to the limited amount of the extract). The organic content
of the sample was not supplied by the sponsor,

TOXICITY: The test materials, neat sample and its extract were not toxic to
any of the strains used in this assays.

RESULTS:

The results of the tests conducted on the test material, neat sample, in the
absence of'aq activation system was negative. However, the extract of the
sample exhibited genetic activity with the strain TA-98 in the absence of an
activation system. The response was slightly above two times the background
level and was observed at the highest concentration of 100 ul per plate.

The results of the tesys conducted on the test materials neat sample and its
extract were all negative in the presence of rat liver activation system.

Dose-re]ated increases in the number of revertants were also observed with the
base-pair substitution strain TA-100 in the non-activation and activation
assays performed on the extract. However these increases did not meet the
criteria for a positive response.

CONCLUSION:

The test material, neat sample #1452 and its extract were tested in the
Ames/Salmonella assay and were compared for their mutagenic activities. The
neat sample did not exhibit genetic activity in any of the assays conducted
in this evaluation and was considered not mutagenic under these conditions.
However, the extract of the sample #1452 exhibited genetic activity with

the strain TA-98 in the nonactivation assays conducted in this evaluation
and is considered as mutagenic. Based on the EPA's "Definition of Toxicity
Catagories for Health Effects Tests" the mutagenic activity of the neat
sample #1452 is classified as 'ND' and the mutagenic activity of the extract
of the sample #1452 is classified as 'low'. Since organic content of the
sample was not available the specific activity has not been calculated.

Submitted by:

Reviewed by: Study Director
- (2 C. (2/3]30 Wz‘f‘m@@: 13/3/80
,David J. Brusick, ¥h.D. Date D.R. Jagannath, Ph.D. Date
Director Section Chief
Department of Genetics Submammalian Genetigs
and Cell Biology ’ Department of Genetics

and Cell Biology
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RESULTS TARLE 1

Ao NANE OR CODE OTSIGNATION OF THT TESY COMPOUND: SAMPLF m1e=2 (EXTRACT)
B SCLVENT? OH2C

Ce TEST INIVIAVION DATES: 11721/70

De TESYT CONPLETION OATFZ: 11729780

Te $-9 LOTE: DRODY

NCTE? CONCENTRATICNS ARE GIVEN IN MICROLITERS PER PLATE

REVFRTANTS PER PLATYF

e e .- cwnn -

TEST SPECIES TISSUE TA=-153% TA=]1%37 Ta-92 TA=-100
1 A4 3 1 2 3 1 2 3 1 2 3
NONACTIVATION
SOLVENT CONTROL . L Ll 2n 3 13 11 2= 2% 126 176
PCSITIVE CONTROLee ~oe owe 620 662 797 8aR 1013 M990 T01 654
TEST COnPOUND
10.000000 UL ——- ——- n 2n L] 1 20 ?2? 142 130
2%5.000000 UL e one i 27 9 9 kL] 20 146 182
58.000000 UL - R 32 " 16 ° 22 2> 115 1v2
109.,000000 UL - -- 29 0 . L] ?9 n 128 150
200.000000 UL - .—= 22 19 e 12 3 2R 139 124
ACTIvATION
SOLVENT CONTAOL RAY LIVER 2y 1n 10 16 46 sn 185 135
POSITIVE CONTROLece RAY LIVER 163 164 262 210 1302 1263 158% 1%2%
TEST COMPOUND
10.000000 UL Rav LIVER 27 11 10 L4 36 2A 1onr 1L}
25.,000000 UL L)} LIVER 7 19 a b 29 3t 7 1"
*68.000000 UL RAY LIVFR L3 Al “ 1a 2¢ 1 LX) L]
100.,000000 UL LLAS LIVER 28 | 13 . b 2" 26 "2 %
200.,000000 UL Ray LIVER 21 14 7 L3 16 26 106 99
[ e
TA-1533 SOOIUM AZIDE 10 UE/PLATS VA-153%  2-ANTHPARING 2,5 UG/PLATF
TA=153T7 9-ARINOACRIDINE &0 Un/PLATE TA-153T 2-aMTHPAMING 2.5 UG/PLATY
TA=-98 2-NITROFLUORSNE 10 u6/PLATE Th-28 D-ANTHRARINT 2,5 UG/PLAYF
TA-100 SODIU® A7!DE 10 Ue/IPLAYF Ta-100 2~ANTHRANINE  2,% UG/PLATE

SOLVENT 200 ULZPLATE



IS1

RESULTS

TAALE 2

Ao NARE OF CODE DESIGNATION OF THE TEST CONPOUND:

SOLVENT:
Ce TESY ENIVIATION DATES:

LEL]

117281790

0. TEST COMPLEYION DATE: 1372%/R0
Ee $-9 LATN: DBOO9

SAMPLE #1452 (EXTRACT)

NOTE: CONCENTRATICNS ARE GIVEN IN WICRCLITERS PER  PLATE
REVERTANTYS P ER PLATEF
TEST SPECIES TISSUE TA-1%135 TA-1537 TA-98 TA-109
1 ? 1 hid 1 ? 3 1 2 3
NCNACTIVATION
SCLYEAT CONTROL cae - 32 35 7 7 78 144 1M1
POSITIVE CONTROL®s o=e Lt 620 6¢€2 797 8AR 1013 R9n 701 €54
TEST COMPOUNN
3.000000 UL o= - 1t 19 10 L] mn 33 168 162
10,000000 UL ——— —— 17 22 11 13 FL I} | 174 173
25.000000 UL o= wan 20 12 17 146 3In 12 1710 164
500000080 UL ~== ——- 23 23 16 1» LT I T 3 213 199
100.000000 UL Llid e 27 1% 1 29 t9 S 233 228
ACTIVATICN
SOLYENT CONTROL RAT LIVER 34 27 L] e hL ] hi 4 153 183
POSITIVE CONTROLeee RAT LIVER 163 1£48 262 210 1302 123 158 1223
TEST CONPOUND
$.000000 UL RAT LIVER L} 92 A4 L] h & X7 1%2 118
10.,0€0000 UL  RAY LIVER 53 .0 LI A ] ) a3 121 158
2%.000000 UL RAY LIVER 26 hL) 1y 19 19 2y 172 182
€0.000000 UL  RAT LIVER 2% L L] tR 23 [L 2 1 ] 208 193
100,000000 UL  RAY LIVFR AH] L} 2 99 ST =3 239 182
. e e
TA-153% SODIUM AZIDE 10 UG/PLATE TA=-1535 2-ANTHRANINE 2,5 UG/PLATE
TA-1537 9-ANINOACRIODINE %0 UG/PLATE TA-1537 2~ANTHRARINE 2.5 UG/PLATE
TA-98 2-NITROFLUGRENE 10 UE/PLATF Th-n8 P-ANTHPANINF 2.5 UG/PLATE
TA-100 <OpTUM 8210€ 10 UR/PLATF Ta-100 2-ANTHRAPINE 2,5 UG/PLATE
SOLVENT 100 UL/PLATYE
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TABLE A

DEFINITION OF TOXICITY CATEGORIES FOR HEALTH EFFECTS ASSAYS™*

Sampl Range of Concentration or Dosage
Assaya Activity Measuredb Type8 mapt Units High Moderate Low ot Detectable
(ND)
Ames MEC S 5 mg/plate <0.05 0.05-0.5 0.5-5 ND at >5
(mutagenesis) AL,NAL 200 pl/plate <2 2-20 20-200 ND at >200
RAM ECso S 1 mg/m1 <0.01 0.01-0.1 0.1-1 ND at >1
(lethality) AL 600 ul/ml <6 6-60 60-600 ND at >600
NAL 20 ul/ml <0.2 0.2-2 2-20 ND at >20
CHO ECso S 1 mg/m1 <0.01 0.01-0.1 0.1-1 ND at >1
(lethality) AL 600 pl/ml <6 6-60 60-600 ND at <600
NAL 20 pl/ml <0.2 0.2-2 2-20 ND at >20
WAT LDso S 5 gm/kg <0.05 0.05-0.5 0.5-5 ND at <5
(lethality and AL,NAL 5 ml/kg <0.05 0.5-0.5 0.5-5 ND at <5

toxic signs)

3¢tandard test abbreviations are as follows:
Ames: Ames Salmonella/microsome mutagenesis assay
RAM: Rabbit alveolar macrophage cytotoxicity assay
CHO: Rodent cell clonal toxicity assay
WAT: Acute in vivo test in rodents (whole animal test)

bStandard abbreviations for measured endpoints are as follows:
MEC: Minimum effective concentration
ECsq: Calculated concentration expected to produce effect in 50 percent of population
LDgo: Calculated dose expected to kill 50 percent of population

Cs = Solid, AL = Aqueous liquid, NAL = Nonaqueous liquid

dHAD = Maximum applicable dose

*rvaluation criteria formulated by Litton Bionetics, Inc. for JERL-RTP
Procedures Manual: Level 1 Environmental Assessment Biologicai Tests.



AMES SALMONELLA/MICROSOME PLATE ASSAY

OBJECTIVE

The objective of this study was to evalua

te a test material for mutagenic

activity in a bacterial assay with and without a mammalian S9 activation

system.

RATIONALE

The Salmonella typhimurium strains used at LBI are all histidine

auxotrophs by virtue of mutations in the histidine operon.

when

these histidine-dependent cells are grown in a minimal media petri
plate containing a trace of histidine, only those cells that revert

to histidine independence (his+) are able to form colonies.
trace amount of histidine allows all the p
a few divisions; this.growth is essential

The his+ revertants are easily scored as ¢
background growth. The spontaneous mutati
is relatively constant, but when a mutagen
mutation frequency is increased 2- to 100-

substance to his+ genotype.

MATERIALS

A. Indicator Microorcanisms

The
Tated bacteria to undergo
for mutagenesis to occur.
olonies against the slight
on frequency of each strain
is added to the agar the
fold.

Cells which grow to
form colonies on the minimal media petri plates are therefore assumed
to have reverted, either spontaneously or by the action of a test

The Salmonella typhimurium strains used in this assay were obtained

from Dr. Bruce Ames, University of California at Berkeley.l-S

following 4 strains were used:

The

iti i Mutation Type
i Gene Additional Mutations
Deggggagion Affected epair LPS actor Detected
fa - Base-pair
TA-1535 his & o e ® = substitution
TA-1537 his C & uvr B rfa - Frameshift
TA-98 his D 4 uvr B rfa pKM101 Frameshift
rfa pKMIOT Base pair
TA-100 b & s ® -—- substitution
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MATERIALS (Continued)

The aforementioned strains have, in addition to the mutagion jn the
histidine operon, a mutation (rfa-) that leads to defective 11popo1y-.
saccharide coat, a deletion that covers genes involved in the synthesis
of vitamin biotin (bio-) and in the repair of ultraviolet (uv) - in-
duced DNA damage (uvrB-). The rfa- mutation makes the strains more
permeable to many large molecules. The uvrB- mutation decreases repair
of some types of chemically or physically damaged DNA and thereby
enhances the strain's sensitivity to some mutagenic agents. The
resistant transfer factor plasmid (R factor) pKM10l in TA-98 and

TA-100 is believed to cause an increase in error-prone DNA repair

that leads to many more mutations for a given dose of most mutagensS.
In addition, plasmid pKM10l confers resistance to the antibiotic
ampicillin, which is a convenient marker to detect the presence of
plasmid in the cells.

A1l indicator strains are kept at 4°C on minimal medium plates supple-
mented with a trace of biotin and an excess of histidine. The plates
with plasmid-carrying strains contain in addition ampicillin (25 ug/ml)
to ensure stable maintenance of plasmid pkKM10l. New stock culture
plates are made as often as necessary from frozen master cultures

or from single colony reisolates that were checked for their genotypic
characteristics (his, rfa, uvrB, bio) and for the presence of plasmid.
For each experiment, an inoculum from the stock culture plates is
grown overnight at 37°C in nutrient broth (Oxoid CM67).

B. Media

The bacterial strains were cultured in Oxoid Media #2 (nutrient Broth).
The selective medium was Vogel Bonner Medium E with 2X glucose’. The
overlay agar consisted of 0.6% purified agar with 0.5 mM histidine,
0.05 mM biotin and 0.1 M NaCl according to the methods of Ames et. al.®

C. Activation System

(1) S9 Homogenate

A 9,000 x g supernatant prepared from Sprague-Dawley adult
male rat 1iver induced by Aroclor 1254 (described by Ames
et. al.®) was purchased from Bionetics Laboratory Products,
Litton Bionetics, Inc. and used in this assay.

(2) S9 Mix
Concentration per Milliliter
Components S9 Mix
NADP (sodium salt) 4 umoles
D-glucose-6-phosphate 5 ymoles
MgCl, 8 umoles
KC1 . 33 pmoles
Sodium phosphate buffer
pH 7.4 100 pmoles
Organ homogenate from rat
Tiver (S9 fraction) 100 pliters
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EXPERIMENTAL DESIGN

A. Dosage Selection

A1l tests are run at a minimum of four concentrations. In the
Standard EPA Level 1 Ames assays, five dose levels of the test
material, dissolved in a suitable solvent, are added to the test
system. The standard test doses for the extracted material are
10, 25, 50, 100 and 200 wliters per plate. The solids are tested
up to 5 mg per plate and at lower concentrations of 2.5, 1, 0.5,
0.1.and 0.05 mg per plate. The samples are retested over a
narrower range of concentrations with strains showing positive
results if there is enough sample.

B. Mutagenicity Testing

The procedure used is based on the paper published by Ames et. al.®
and is performed as follows:

(1) Nonactivation Assay

To a sterile 13 x 100 mm test tube placed in a 43°C water bath
the following is added in order: )

(a) 2.00 m1 of 0.6% agar containing 0.05 mM histidine
and 0.05 mM biotin.

(b) 0.05 m1 of a solution of the test chemical to give
the appropriate dose.

(c) 0.1 ml - 0.2 m1 of indicator organism(s).
(d) 0.50 m1 of 0.2M phosphate buffer, pH 7.4.

This mixture is swirled gently and then poured onto minimal
agar plates (see 3B, Media). After the top agar has set, the
plates are incubated at 37°C for approximately 2 days. The
number of his+ revertant colonies growing on the plates is
counted and recorded.

(2) Activation Assay

The activation assay is run concurrently with the nonactiva-
tion assay. The only difference is the addition of 0.5 ml1 of
$9 mix (see 3C:2, Activation System) to the tubes in place of
0.5 m1 of phosphate buffer which is added in nonactivation
assays. All other details are similar to the procedure for
nonactivation assays.

A detailed flow diagram for the plate incorporation assay is
provided in Figure 1.
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FIGURE 1

REVERSE MUTATION ASSAY
[Agar Incorporation Method]

Molten [43 to 45°C] overlay agar
appropriately supplemented

0.05 mi Test article, positive
- control or solvent controi

b.1 mi to 0.2 mi Aliquot of an overnight
- culture of bacteria

Aliquot of 0.5 mi
buffer —_—

9 -

1 0.5 mi 89 mix [hepatic
+S8 homogenate from
PCB pretreated rat
plus necessary
cofactors]

l

Overlay poured on selective
bottom agar medium

Plates incubated at 37°C for approximately 2 days
Number of revertants per plate counted
Data entered onto preprinted forms

Interpretation/conclusion
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EXPERIMENTAL DESIGN (Continued)

C. Control Compounds

A negative control consisting of the solvent used for the test
material is performed in all cases. For negative controls, step
‘d' of Nonactivation Assays is replaced by 0.05 m1 of the solvent.
The negative controls are employed for each indicator strain and
are performed in the absence and presence of S9 mix. The solvent
used to prepare the stock solution of the test material is given
in the Results section of this report. A1l dilutions of the test
material are made using this solvent. The amount of solvent used

;s equal to the maximum volume used to give the appropriate test
ose.

Specific positive control compounds known to revert each strain are
also used in the assays. The concentrations and specificities of
these compounds to specific strains are given in the following table:

Concentration
per Plate Salmonella
Assay Chemical Solvent (ug) Strains
Nonactivation Sodium azide Water 1 TA-1535, TA-100
2-Nitrofluorene Dimethyl- 10 TA-98
(NF) sulfoxide
§-aminoacridine Ethanol 50 TA-1537
(9AA)
Activation 2-anthramine Dimethy!- 2.5 For all strains
(ANTH) sulfoxide
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EVALUATION CRITERIA

Statistical methods are not currently used and evaluation is based
on the criteria included in this protocol.

Plate test data consist of direct revertant colony counts obtained
from a set of selective agar plates seeded with populations of mutant
cells suspended in a semisolid overlay. Because the test materiai
and the cells are incubated in the overlay for approximately 2 days
and a few cell divisions occur during the incubation period, the
test is semiquantitative in nature. Although these features reduce
the gquantitation of result, they provide certain advantages not con-
tained in a quantitative suspension test:

. The small number of cell divisions permits potentia] mutagens
to act on replicating DNA, which is often more sensitive
than nonreplicating DNA.

. The combined incubation of the test article and the cells
in the overlay permits constant exposure of the indicator
cells for approximately 2 days.

A. Surviving Populations

Plate test procedures do not permit exact quantitation of the number
of cells surviving chemical treatment. At low concentrations of

the test material, the surviving population on the treatment plates
is essentially the same as that on the negative control plate. At
high concentrations, the surviving population is usually reduced by
some fraction. Our protocol will normally employ several doses
ranging over two or three log concentrations. This does not apply
to spot tests and tests performed on fabrics and 1ike materials which
are tested at a single concentration.

B. Dose-Response Phenomena

The demonstration of dose-related increases in mutant counts is an
important criterion in establishing mutagenicity. A factor that
might modify dose-response results for a mutagen would be the selec-
tion of doses that are too low (usually mutagenicity and toxicity
are related). If the highest dose is far lower than a toxic concen-
tration, no increases may be observed over the dose range selected.
Conversely, if the lowest dose employed is highly cytotoxic, the
test material may kill any mutants that are induced, and the test
material will not appear to be mutagenic.
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EVALUATION CRITERIA (Continued)

C. Control Tests

Positive and negative control assays are conducted with each experi-
ment and consist gf direct-acting mutagens for nonactivation assays
and mutagens rgqu1ring metabolic biotransformation in activation
assays. Negative controls cons¥st of the test material solvent in
the overlay agar together with the other essential components. The
negative control plate for each strain gives a reference point to

- which the test data is compared. The positive control assay is con-

ducted to demonstrate that the test systems are functional with known
mutagens.

D. Evaluation Criteria for Ames Assay

Becauge the procgdures used to evaluate the mutagenicity of the test
material are semiquantitative, the criteria used to determine positive
effects are inherently subjective and are based primarily on a his-

torical data base. Mpst data sets are evaluated using the following
criteria:

(1) Strains TA-1535, TA-1537

If the solvent control value is within the normal range, a test
material producing a positive response equal to three times
the solvent control value is considered mutagenic.

(2) Strains TA-98 and TA-100

If the solvent control value is within the normal range, a test
‘material producing a positive response equal to twice the solvent
control value for TA-98 and TA-100 is considered mutagenic.

(3) Pattern

Because TA-1535 and TA-100 are both derived from the same parental
strain (G-46) and because TA-1538 and TA-98 are both derived

from the same parental strain (D3052), to some extent there is

a built-in redundancy in the microbial assay. In general, the
two strains of a set respond to the same mutagen and such a
pattern is sought. Generally, if a strain responds to a mutagen
in nonactivation tests, it will do so in activation tests.

(4) Reproducibility
If a test material produces a response in a single test which

cannot be reproduced in additional runs, the initial positive
test data lose significance.
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5. EVALUATION CRITERIA (Continued)

E. Evaluation Criteria for Toxicity

(1) Complete toxicity

When there are no revertants observed on the plate(s) treatgd
with the test compound, the test compound is defined as toxic
to all or any of the indicator strains at that (those) particular

dose(s).
(2) Slight toxicity

When there are fifty or less percent revertants on the plate(s)
treated with the test compound as compared to the solvent control
plate(s), the test compound is defined as slightly toxic to

all or any of the indicator strains at that (those) particular
dose(s).

F. Relation Between Mutagenicity and Carcinogenicity

It must be emphasized that the Ames Salmonella/Microsome Plate Assay
is not a definitive test for chemical carcinogens. It is recognized,
howerver, that correlative and functional relations have been demon-
strated between these two endpoints. The results of comparative
tests on 300 chemicals by McCann et. al.! show an extremely good
correlation between results of microbial mutagenesis tests and in
vivo rodent carcinogenesis assays.

A1l evaluations and interpretation of the data to be presented in

the final report will be based only on the demonstration, or lack,
of mutagenic activity.
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Q.A. Inspection Statement
(reference 21 CFR 58.35(b)(7))

PROJECT 20 G8F LBI Assay No. I3 7%
TYPE of STUDY Ames Tlore Tes -

This final study report was reviewed by the LBI Quality
Assurance Unit on /2 /3”,/429 . A report of findings was

submitted to the Study Director and to Management on /Jl/ls‘//?%>

The short-term nature of this study precluded inspection while
it was in process. The Quality Assurance Unit inspects.an in-process
study of this type approximately once per month to assure that no
significant problems exist that are likely to affect the integrity of

this type of study.

by %’M

Auditor, Quality Assurance Unit
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PREFACE

This report contains a summary of the data compiled during the
evaluation of the test compound. The report is organized to
present the results in a concise and easily interpretable manner.
The first part contains items I - VIII. Items I - III provide
sponsor and compound identification information and identify the
type of assay. The assay was conducted and evaluated according to
procedures recommended in IERL-RTP Procedures Manual: Level 1
Environmental Assessment Biological Tests (Litton Bionetics, Inc.,
Kensington, MD, September, 1980, in press). Item IV provides the
initiation and completion dates for the study, and Item V provides
identification of supervisory personnel. Item VI identifies the
tables and figures containing the data used by the study director
in interpreting the test results. The interpretation itself is in
Item VII. Item VIII provides the conclusion and evaluation.

The second part of the report, entitled Assay Design, describes the
materials and procedures employed in conducting the assay. This
part of the report also contains evaluation criteria used by the
study director, and any appendices. The evaluation criteria are
included to acquaint the sponsor with the methods used to develop
and analyze the test results.

A1l test and control results presented in this report are supported
by fully documented raw data which are permanently maintained in
the files of the Department of Genetics and Cell Biology or in the
archives of Litton Bionetics, Inc., 5516 Nicholson Lane, Kensington
Maryland, 20795.

Copies of raw data will be supplied to the sponsor upon request.
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I. SPONSOR: Acurex Corporation
I1. MATERIAL (TEST COMPOUND): GENETICS ASSAY NO.: 5394

A. ldentification: Sample #1452 (Man Test 5/21/80, #5 Gal, water tank

d -
B. Date Received: October 6, 1980 rain, end of test)

C. Physical Description: Clear, colorless liquid
ITI. TYPE OF ASSAY: Rodent Quantal Toxicity Assay
IV. STUDY DATES:

A. Initiation: October 22, 1980

B. Completion: November 24, 1980
V. SUPERVISORY PERSONNEL:

A. Study Director: David J. Brusick, Ph.D.
B. Laboratory Supervisor: Joan McGowan
VI. RESULTS:
The data are presented in Table 1 on pages 3 and 4.
VII.  INTERPRETATION OF RESULTS:

The test material, Sample No. 1452, was concentrated 10-fold (as
described under Assay Design) prior to administration by oral gavage
to 10 male and 10 female weanling CD-1 mice. A single average dose
of 5 ml/kg was given, which corresponded to 0.08 ml for the males
and 0.07 m1 for the females. The animals were observed for 14 days
for toxic signs or lethality. Survivors were weighed and necropsied
on Day 14 after dosing. :

A1l twenty animals survived the exposure with no evidence of any
compound-related toxic signs. Both the male and female mice showed
good weight gains, and no observations were obtained at necropsy

that indicated compound-related lesions (Table 1). The test material
was therefore considered to have no detectable toxicity in this assay,
and according to the Evaluation Criteria, an LD50 determination was
unnecessary.
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VIII.

CONCLUSIONS:

The test material, Sample No. 1452, concentrated 10-fold, had no
detectable tox1c1ty to weanling CD-] mice in the Rodent Quantal
Toxicity Assay. The applied dose was 5 ml/kg.

Submitted by:

Study Director

P rian C. /VMJZL 12/3/ 30

,Jor: David J. Brusick, Ph.D. Date
Director
Department of Genetics
and Cell Biology
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TABLE 1
QUANTAL TOXICITY DATA WITH WEANLING MICE

Quantal Toxicity: Weanling mice

Sponsor: Acurex Corporation

Test Article: Sample No. 1452

Vehicle: Not Applicable

Study Dates: 11/10/80 to 11/24/80

Animal Room No.: 4S

Animals: Charles River CD-1 mice, P.0. 100760
Dose: 5 ml/kg administered P.0.

Initial Final Visible
Weight Weight Toxic

Animal No. gm gm Signs? Gross Necropsy Findings
Males
1101 16.1 24.2 NTSP  Small mucoid lump in bladder
1102 16.7 25.5 NTS Both eyes opaque
1103 14.2 22.1 NTS Small mucoid Tump in bladder
1104 14.4 21.7 NTS NSLC
1105 15.6 23.2 NTS NSL
1106 13.5 22.2 NTS Beth eyes opaque
- 1107 16.2 23.7 NTS NSL
1108 13.0 23.7 NTS NSL
1109 14.8 23.8 NTS ‘Both eyes opaque
‘Mesenteric lymph nodes
slightly enlarged
‘Left kidney slightly pale
1110 16.6 25.2 NTS Both eyes opaque
Mean Body Weight:
Initial 15.1 + 1.3 gm (Standard Deviation)
Final 23.5 + 1.3 gm (Standard Deviation)

2 Animals observed for 14 days.

b TS

No Toxic Signs.

€ NsL = No Significant Lesions.
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TABLE 1 (continued)

QUANTAL TOXICITY DATA WITH WEANLING MICE

Initial Final Visible
Weight Weight Toxic
Animal No. gm gm Signs? Gross Necropsy Findings
Females
1 14.1 19.8 NTsP NSLC
1112 14.4 20.0 NTS NSL
1113 14.3 20.4 Possible nasal Uterine horns enlarged/
irritation fluid
1114 14.5 20.2 NTS NSL
1115 12.5 19.0 NTS NSL
1116 14.0 21.2 NTS Uterine horns enlarged/
fluid
1117 13.3 18.7 NTS NSL
1118 12.1 19.9 NTS NSL
1119 13.5 19.7 NTS Left kidney slightly
smaller than right
1120 11.9 16.7 NTS NSL
Mean Body Weight:
Initial 13.5 + 1.0 gm (Standard Deviation)
Final 19.6 + 1.2 gm (Standard Deviation)

danimals observed for 14 days.

byTs

llo Toxic Signs.

CNSL

No Significant Lesions.
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ASSAY DESIGN
RODENT QUANTAL TOXICITY ASSAY

This assay conforms to one of the bioassay tests in the US Environmental
Protection Agency (EPA) IERL-RTP Procedures Manual: Level 1 Environ-
mentq] Assegsment Biological Tests (September, 1980). Level 1 bioassays
obta]n preliminary information on the harmful biological effects of
chemicals found in industrial feed and waste streams.

1. OBJECTIVE

The objective of this assay was to evaluate the acute toxicity of a
test material when administered by oral gavage to male and female
weanling mice.

The assay consisted of recording any lethality and toxic signs that
occurred over a 14-day period following a single treatment and then
collecting necropsy information on animals that died or were killed
at the end of the observation period.

2. TEST MATERIAL

A test material described as Sample #1452 (Man Test 5/21/80, #5 Gal,
Water Tank Drain, End of Test) was received as a clear, aqueous
liquid containing no obvious particulate material. The sample was
stored at 4°C in its original one-gallon amber glass container.

An aliquot of 600 ml of test material was concentrated 10-fold to
60 m1 by lyophilization prior to testing. A total volume of 1.5 ml
of the concentrate was then utilized for oral dosing of a group of
20 weanling mice. The concentrate was stored at 4°C in an amber
glass bottle.

3. EXPERIMENTAL DESIGN

Nine nursing female Charles River CD-1 mice with six pups each (three
male and three female) were obtained from Charles River Breeding
Laboratories, Inc., Wilmington, Massachusetts on November 5, 1980.

- The birth date of the pups was October 19, 1980. The animals were
quarantined for 5 days upon receipt. The litters were individually
housed on Absorb-Dri bedding in polycarbonate cages and were cared
for according to Litton Bionetics, Inc., Department of Genetics and
LAMS Standard Operating Procedures. Purina certified laboratory
chow and water (pH 2.5? were provided ad 1ibitum. The pups were
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EXPERIMENTAL DESIGN (continued)

maintained with mothers until weaned. The animals were identified by
eartags and cage cards and were released for study on November 10,
1980.

Prior to initiation of dosing, ten male and ten female weanling mice
were individually weighed; the volume of the test material to be
administered was based on the mean weight values for each sex. The
test material (10-fold concentrate of Acurex Sample #1452) was aq-
ministered once at 5 ml/kg on November 10, 1980. The weanling mice
were 23 days old. The animals were observed at the time of dosxng,

2 hours later, and daily thereafter. On day 14, the surviving animals
were fasted overnight. They were subjected to gross necropsy the

next day.

ASSAY EVALUATION CRITERIA

Immediately following administration of the test material and at
frequent intervals during the first day, observations of the frequency
and severity of all toxic signs or pharmacological effects (as listed
in Table A) will be recorded. Particular attention will be paid to
the time of onset and disappearance of the signs. Daily observations
will be made and recorded on all animals through a 14-day period. At
termination of the observation period, all surviving animals will be
weighed, killed, and then gross necropsies performed. Necropsies will
also be performed on all animals that die during the course of this
study.

If no mortality occurs in the quantal study, no further studies will

be performed with the test substance and the LDsp should be reported

as greater than 5 ml/kg or 5 g/kg. The test material is ranked as
having nondetectable toxicity (ND) at the maximum applicable dose (MAD).
Effluent samples which produce harmful effects in vivo and do not
result in deaths will be noted in the results summary. Such observa-
tions are difficult to quantitate but provide insight into the sub-
lethal effects of a sample on rodents. Further investigations may be
recommended from observations of nonlethal toxic effects.

If a single animal in the quantal study dies in the 14-day observation
period, a quantitative study will be performed. An LDsg will be
calculated by the method of Litchfield and Wilcoxin. If the data are
not suitable for calculation of a precise LDsp, i.e., total mortality
occurs for the lowest dose, an estimate of the LDsg could be made or
the LDsp could be expressed as 0.05 mi/kg or 0.05 g/kg or less. Oc-
casionally, it may be necessary to use a different series of dosages
in a repeat study to accurately locate the LDsgp. The calculated LDso
value is used to rank the toxicity of the test material according to
the dose ranges presented in Table B.

176



TABLE ‘A.

DEFINITION OF PHARMACOLOGICAL TOXIC SIGNS

Organ System

Observation and
Examination

Common Signs of Toxicity

CNS and
somatomotor

Autonomic
nervous system

Respiratory

Cardiovascular

Gastrointestinal

Skin and fur
Mucous membranes
Eye

Others

Behavior
Movements

Reactivity to various
stimuli

Cerebral and spinal
reflexes

Muscle tone

Pupil size

Secretion
Nostrils
Character and rate
of breathing

Palpation of cardiac
region

Events

abdominal shape
feces consistency
and color
Vulva, mammary
glands

Penis

Perianal region
Color, turgor,
integrity
Conjunctiva, mouth

Eyeball
Transparency
Rectal or paw skin
Injection site
General Condition

Change in attitude to observer,
unusual vocalization, restless-
ness, sedation

Twitch, tremor, ataxia, cata-
tonia, paralysis, convulsion,
forced movements:

Irritability, passivity,
anaesthesis, hyperaesthesis
Sluggishness, absence

Rigidity, flaccidity
Myosis, mydriasis

Salivation, lacrimation
Discharge

Bradypnoea, dyspnoea, Cheyne-
Stokes breathing, Kussmaul
breathing

Thrill, bradycardia, arrhy-
thmia, stronger or weaker
beat

Diarrhea, constipation,
Flatulence, contraction
Unformed, black or clay colored

Swelling

Prolapse

Soiled

Reddening, flaccid skinfold,
eruptions, piloerection
Discharge, congestion,
hemorrhage cyanosis, jaundice
Exophthalmus, nystagmus
Opacities

Subnormal, increased temperature
Swelling

Abnormal posture, emaciation
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ASSAY EVALUATION CRITERIA (continued)

Observations are also made and recorded daily on all animals through
the 14-day period. As in the quantal phase, no attempt is made to.
quantitate or rank the observations. The average animal pody weight
of each group is determined initially and at the termination of the
experiment. The average weights and the weights as fractions of the
control are reported for each dose level. Necropsy observations are
recorded and reported.

TABLE B. ACUTE IN VIVO RODENT ASSAY EVALUATION CRITERIA

Solids Liquids

Toxicity? (LDso in g/kg) (LDso in ml1/kg)
High <0.05 <0.05
Moderate 0.05 to 0.5 0.05 to 0.5
Low 0.5 to 5§ 0.5to 5
Not Detectable >5 - >

dEvaluation criteria formulated by Litton Bionetics, Inc. for IERL-
RTP Procedures Manual: Level 1 Environmental Assessment Biological
Tests.

RECORDS TO BE MAINTAINED

A1l raw data, protocols, protocol modifications, test article weight
and dispensation records and correspondence between LBI and the Sponsor
are being maintained in a central file within the Department of
Genetics and Cell Biology. These records will be filed under depart-
mental assay number and held up to 2 years following submission of the
final report to the Sponsor. After 2 years they will be transferred

to the LBI archives for permanent storage.
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Q.A. Inspection Statement
(reference 21 CFR 58.35(b)(7))

PROJECT 2 2 6¢ 4 LBI Assay No. 3394
TYPE of STUDY __ Rodesd Quavtac Tox.o:ly Nesas

This final study report was reviewed by the LBI Quality
Assurance Unit on A /co//afa . A report of findings was

submitted to the Study Director and to Manacement on Aﬂ./;O/Q%D

The short-term nature of this study precluded inspection while
it was in process. The Quality Assurance Unit inspects an in-process
study of this type approximately once per month to assure that no
significant problems exist that are likely to affect the integrity of

this type of study.

2 7 <

Auditor, Quality Assurance Unit
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