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SECTION 1
INTRODUCTION

The purpose of this data supplement is to document data in greater
detail than was possible in Volume I (Technical Results) of this report. It
is intended to provide sufficient detail for researchers to perform their own
analysis of the data obtained. Readers are referred to the technical volume
for objectives, description of source emission results, data interpretation,
and conclusions.
The remaining sections of this data supplement contain the following
information:
section 2 -- Preliminary Tests and Equipment Calibration: stack velocity
traverse and nozzle sizing calculations, equipment calibration
records

Section 3 -- Boiler QOperating Data: pressures, temperatures, and flowrates;
efficiency calculations using the ASME heat loss method

Section 4 -- Sampling Data Sheets: continuous monitor data sheets; operating
data tables for EPA Method 5/8 (for particulate mass emissions,
SU; and SO3 sampling), SASS (for trace element and semi- and
nonvolatile organic sampling), HC1 train, and VOST (for volatile
organic sampling)

Section 5 -- Analytical Results: fuel and ash sample proximate and ultimate

analyses; SASS particulate emissions; Method 5 particulate
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emissions; Method 8 sulfur oxides emissions; HC1 emissions;
trace element emissions by spark source mass spectrometry
(SSilS), atomic absorption spectroscopy (AAS), and other methods,
and leachable anions analyses by jon chromatography; total
cnromatographable organic (TCO) and gravimetric (GRAV) results,
determination of semivolatile organic priority pollutants by gas
cnromatography/mass spectrometry (GC/MS), infrared (IR) spectra
of total sample extracts; liquid chromatography {(LC) separation
results with IR spectra of eluted fractions; analyses of VOST
traps by GC/MS; N0 analyses by gas chromatography/electron

capture detector; and biological assay reports.
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SECTION 2
PRELIMINARY TESTS AND EQUIPMENT CALIBRATION
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PLANT

TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

DATE

SAMPLING LOCATION

INSIDE OF FAR WALL TO

OUTSIDE OF NIPPLE. (DISTANCE A)

INSIOE OF NEAR WALL TO

OUTSIDE OF NIPPLE, (DISTANCE B)
STACK 1.D.. (DISTANCE A - DISTANCE B)
NEAREST UPSTREAM DISTURBANCE

’éiﬁiﬁi}?g: NSTREAN DISTUR BANCE SCHEMATIC OF SAMPLING LOCATION
TRAVERSE PRODUCT OF TRAVERSE PCINT LOFPA;:QN
POINT FRACTION COLUMNS 2 AND 3 FROM %‘;Té'gﬁj;:s’u o5
NUMBER OF STACK LD. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM !

EPA (Dun) 232
4/72
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PRELIMINARY VELOCITY TRAVERSE

PLANT__[ .- =
DATE e
LOCATION m— e -
STACK 1.D. S
BARONMETRIC PRESSURE, in Mg - -~ = =, /="
STACK GAUGE PRESSURE, in. H,0__= . !0
OPERATORS /" - . 7 . o)
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER @pg), in.Hy0 Tg) °F
- -
AVERAGE roomT 205k
EPA (Dur) 233

472

2-5

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (ap). in.Hg0 T;), °F

AVERAGE




ISOKINECTIC N?\ﬁéLE CALCULATION
SAMPLING RATE CALCULATION
Plant FCCK CBEHESS Performed by /71 /XA Lo
Date__Juy [ 47> -
Sample Location_SAul HOUS &

Test No./Type = mM.5-%
.25
Ng = AH Tg
K Ty &P

where: Ng = Nozzel diameter (inches)

Average pressure differential across the LH A/
orifice meter (in. Hy0) /../
T t tack gas, o " S
emperature stack gas, average (OF) Ts ;2 7 4 {é}
Temperature of gas meter, average (OF) T 70
Stack gas velocity pressure (in Hy0) AP C)/éjggfi
( (___) (___+ 460) )-25 Ng .
) (@0 , e |

hrS
—-l' B—-—l

(aP)

where: AH = Pressure differential across the orifice meter (in H>0)

Nozzel diameter, actual (inches
( ) Ng 13?7
Temperature of gas meter (OF) Tm
Temperature of stack gas (9F) Ts
Stack gas velocity pressure (in H20) AP
+

<< ) (g (___)) iy

, 4 4
Magic number ( ) K{Ngq)




ISOKINECTIC SAMPLING WORKSHEET

Plant_ Lo ~lcs S
Date 7/7 /53

Sample Location S)Q_u,’ [Aes A
Test No./Type [~ M-5-5

K = 782.687 (Cp)2 (1-Byg)? Pg My

Peformed by

2
l(o Ms Pm
where: K = Contant of fixed and assumed parameters (dimensionless)
Pitot coefficient (dimensionless) Cp "-53‘,;@
Water vapor in the gas stream Bwo g -
(proportion by volume) ¥ ,UTA
., /C’
Absolute stack gas pressure (in. Hg) Pg
03 73
Molecular weight, stack gas dry M4 Ca: 7
(1b/1b-mole) s 573
Orifice coefficient (dimensionless) Ko 0 7)7,3-
Molecular weight, stack gas wet M
(1b/1b-mole) Md(l-Bwo) + 18(Bwo)
Abolute meter pressure (in. Hg) Pm VRN
-t ram
782.687 ()2 (1-__ )2 (__ ) ( K Gl ] 372
()2 () (__) - '
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PLANT | ~

PRELIMINARY VELOCITY TRAVERSE

DATE i

LOCATION ___-_

STACK 1.D.

BAROMETRIC PRESSURE, in Hg _= - -
STACK GAUGE PRESSURE, in. Hy0

OPERATORS
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER @pg), in. Hy0 T, °F
bR z Y
AVERAGE ] A04. &
EPA (Dun) 233 by “

472

2-8

SCHEMATIC OF TRAVERSE POINT LAYOUT

) e
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER apg), inHz0 Tg), °F
7 - N,y 2
AVERAGE




ISOKINECTIC N%ﬁ%LE CALCULATION

SAMPLING RATE CALCULATION
Plant_ €466 7¢ Aqes Performed by_ A/ 4ecd

Date 77§ié?;3
_Sample Location S&il Hacid A
Test No./Type £ 7M-4A%

.25
Ng = [ OH Ts

where: Ny = Nozzel diameter (inches)

Average pressure differential across the LH 7
orifice meter (in. H»0) A
Temperature stack gas, average (°F) T 2nC 2
Temperature of gas meter, average (°F) T 450
Stack gas velocity pressure (in Hp0) AP 0 L/7
( () (___+ 460) )-25 Ng e
() « +460)(___) S

.
AH = K (Nd)4 = (aP)
S

where: AH = Pressure differential across the orifice meter (in Hp0)

Nozzel diameter, actual (inches) Ng ) Z‘-Z’J
Temperature of gas meter (OF) Tm
Temperature of stack gas (°F) Ts
Stack gas velocity pressure (in Hp0) AP
(( ) )4{_—___—:'—‘4‘2—8}(__)) aH
Magic number §3% 4% (374 K(Ng)4 & . 74




ISOKINECTIC SAMPLING WORKSHEET

Plant £ 0~ /= JiES

Date "’/? 72

Sample Location .« A= /A0S S
S5

Test No./Type

Peformed by

‘

273

e D

K = 782.687 (Cp)2 (1-Byo)2 Pg Mg

2
Ko Ms Pm
where: K = Contant of fixed and assumed parameters (dimensionless)
Pitot coefficient (dimensionless) Cp p-faxe
Water vapor in the gas stream Bwo -
(proportion by volume) 1075
Absclute stack gas pressure (in. Hg) P -, 10
C.- 7
Molecular weight, stack gas dry My L
(1b/1b-mole) A
i{«\l{»‘n /‘?J
l":’?’
Orifice coefficient (dimensionless) Ko 4A
Molecular weight, stack gas wet Mg
(1b/1b-mole) Md(1-Bwo) + 18(Bw0)
, TRV,
Abolute meter pressure (in. Hg) Pm o
R~ C/’/D‘
782.687 (___ )2 (1-_ )2 (_ )Y (_ ) K >~
(__)2(_) ()
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ACUREX
Corporation

NOZZLE MEASUREMENT

A

m

VA
<7

DIMENSION pATE

A

° RECORDED BY
C ~ : -

D

E

F

AVG.
NOZZLE SERIAL
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21-¢

CON'IKUL_MODULF CAL [BRATION

Module 1.0, - S,(L/ Barometric Pressure (in. Hy) )90~ /2. - jb./.{ Awbient Tewmperature (°F) 70 - 470
Date S“ /3 '/S‘—-/f-‘){ ) Primary Meter 1.0. Operator 5)( g_S;..,)‘{
o l'emperdture R — T
Orifice Primary Meter | Meter Box Primary Meter Meter Box Meter Meter
Reading Gas Volume Gas Volume Time [Correction Orifice
Orifice aH Yo Vg Inlet Outlet Average Intet Outlet Average 0 Factor |Coefficient
Size (in Hp0) (“_3) (ft]) Toi (°F) Tpo (°F) To (“F) 1 T45 (°F) | Tyo (°F) {1 Ty (°F) ] (min) a Ko
Smal) —
Orifice /
0,187
/
/ = .
S /5698 {000 [29—55] 22— 25~ |2 0 o | 2581 372¢ | L0010 0. 753
[
Medium 1 J 0 14175 Y41S |26—50|70—5,| Jpt |¥o—g7l 0¥, | &1° (344 [tot? |10.239
Orifice : — 5
0.281 Wy, 5 /0. 400 [9: 720 ?oﬁ/’Z} 70’ 7715, 7l §3° 149 | /ot 10.7°0(
Yo [LE2e | /2.0% 23 “/}z, 62" 273 13 228|169 [ £.01S | 0708
p /
/ /
Large / > ,../
Orifice
0.358 o —
/
=l (PB ' Tg’*ib') o * 150) M—‘{p—~ e Orifice Avg. a Avg. Kg
VTRY (T, 7 60) f (1 460) "
Medium /—0/; 0-735'
Large




Bate %//5/82-
Ting

Sartmesrtc Pressure T . e8

e tons Ymﬂu't/?.ﬁ OC

Orifice Neter
Oritice mgremettc /21T O 57
Primary Caltidration Meter 445565
Contre! Roule D 555

et Wi Teperyture

METER CALIBRATION DATA

bl L e 3 B R e =y 3
Py o, e, "o v, Y, el I NP 1
Gewg) |Urest | imwsd |itn. wd (.1 (1. f:’ffh 7:"""('%')'1;"(-‘:; o 7:“:’-":') v ey | (men. ) :
9.2
9.8
7l gD 1%y. cYa38%0.5/5 (L —E3 2351 Zomid _B-7sec
o § 73 qog 1367, 20 He>—4eF— Y LT3
1.6 - e
# 2 \/D j]‘f\-ml 36‘?.838414 ﬁg 3_.—:57'* 20 nhin $.lls=c
f2%. 255 | 382,256 [ a1 FS
1.6
75O ST e MR = P Y P
2.0 P17, 83314, 273 —— %
7 2.2 V )
#L 7D bt Jo 7| et 2305 Z2EEZ— 70 hin | O P e
5. Glo KZ. frot— —
?.Ev
3.8
3.2
3.4
3.6
1e
¢.0
4.2
4.4
46
4.8
5.0
Averege
2-13
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A

, - v
it /O-&- 80 st oot e & = 397 WOZZLE S1ZE
we oo STANDARD PITOT TUBE 37 ROZZLE-PITOT SPACING
proecTic moss 0./ TEST SECTION LOCATION PiTOT-TC SPACINE

neIDT TOP 2 7T OPERRTORS . ¢ )

’

PITOT TUBE CALIBRATION DATA

Test ?;wt Tude Standard static Gas Wet Buld | Test Section ]
& (in. w.) Pitot Tudbe % Pressure Temp Tomp Velocity 2
Upper Leg | Lower Leg | 8P (in. wg.) (fn. wg.) (*F) (°F) ) |5
s -~ <
79 | 74 )
-~
— eT V797
2]
L T >
&0
L= 5y
L7 , N
— g4 V750
e By
=
- ,‘ -;
2% S W
W ER AT
/Sy

= SN X
: 7o 172/
S o
WA F )
it ; p
r ~ R
- 4 b AN
: el VY, -
~—— , —
Yl U
AJ Q/ /C — N G
/Ir\., ty,_:_,’
- v
Aversge %, '.;uf' O.843 Average Cs. tower ° 0634
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w /o0-8-570 TEST PITOT Nt G’-C;??é Wzt szt

we /- s STAXDARD PITOT Twae > NOZILE-PIT0T SPACING
BAROMITRIC PRESSURE =,/ TEST SECTION LOCATION PITOT-TC SPACING
RCIDT TP S o T OPERATORS | £ O

PITOT TUBE CALIBRATION DATA

7‘;; :::ﬂ 7"? Standard Static Cas wWet Buld | Test Section 8
- 5. Pitot Tude C’ Pressure Temp Temd velocity T
Upper Leg { Lower Leg | &P {in. wg.) (12. wg.) (°F) *n (fes) 3
,/4'\{; ] 7 . : —
i TG .
-’[.' '5’
- 7% |#=c
AV s .
— S PN
2.0 -
L X *
PEalad ..
L XL
= X295
Foralt f
L X\ T/
= o ; -‘-'\' :-—
g .
N e
. - - - ,./(
N - 2Ty
. - s
—. N aya
-~ -
A Ly g4 .
. ey s
= =2y |55
T N o
/, - < /
P ;o . -
/ /- S,

Aversge t" P’". O. 553 Average t.. tower * C, 6‘-{7
2-15 -



SECTION 3
BOILER OPERATING DATA



7-6-83

Fuel flow
Feedwater Feedwater Steam (1b/hr
. flow temperature pressure nominal
Time (total gal) (°F) (psig) setting) Comment
43V Start fuel feed, boiler on
025 20.0 -- -- --
045 231.1 60 7 300
705 268.6 60 7 300
715 281.7 60 7 300
730 335.0 58 2 300
750 400.0 56 2 300
305 457.6 56 2 300
825 552.4 56 0 300 Increase feedwater flow
340 626.0 56 0 300
945 1,057.0 56 2 300
1000 1,151.0 56 2 300
1030 1,381.1 56 2 300
1100 1,550.0 54 1.5 300
1130 1,738.3 56 2 300
1145 1,846.0 54 2.5 300
1200 1,939.0 55 2.5 300 SASS start; Method 5/8
start
1215 2,044.8 54 2 300
1230 2,148.0 54 2 300
1245 2,217.9 54 2.5 300
1300 2,311.2 54 3 300
1315 2,425.7 54 3 300 Method 5/8 stop
1330 2,515.7 54 2 300
1400 2,710.3 54 2 300
1415 2,795.1 54 2.5 300
1430 2,873.5 54 2 300
1445 2,970.1 54 1.5 300
1500 3,035.9 54 2 300
1515 3,120.2 54 2 300 HC1 start
1530 3,204.9 54 2.5 300
1545 3,243.8 54 3 300 HCT stop
1600 3,387.8 54 3 300
1615 3,487.5 54 2 300
1030 3,562.1 54 2 300
lods 3,645.4 54 2 300 SASS stop
1700 3,720.3 54 2 300
1715 3,802.0 54 2.5 300
1730 3,890.6 54 2 300 Terminate fuel flow

Total fuel fed = 3,094 1b.
asn

Collect 405 1b bottom ash, 12.5 1b cyclone hopper

3-3



ASME TEST FORM

UMMARY SHEET FOR ABBREYIATED EFFICIENCY TEST PTC 4.1-a(1964)
TESTNO, |} BOILER NO. DATE . )
C¥UTR OF PLANT / e LOCATION
DURATION

TE. CONDUCTED 8Y

OBJECTIVE OF TEST

SOILER, MAKE & TYPE

RATED CAPACITY

STOKER, TYPE & SIZE

PULVERIZER, TYPE & SIZE

BURNER, TYPE & SIZE

FUEL UseD /~ _— MINE COUNTY STATE SIZE AS FIRED
PRESSURES & TEMPERATURES FUEL DATA
1] STEAM P = : : COAL AS FIRED
RESSURE IN BCILER DRUM psia 17,0 PROX ANALYss % oIL
2 | STEAM PRESSURE AT 5. H. OUTLET paia ' 37 | MOISTURE 2.7 2 |51 [ FLASH POINT F*
3 | STEAM PRESSURE AT R. H. INLET psia 38 | YOL MATTER 7+ o, | 52 |Sp. Gravity Deg. API*
, ] . VISCOSITY AT SSU”
4 | STEAM PRESSURE AT R. H. OUTLET psia - | 19 | FIXED CARBON R 53 | BURNER SSF
} PR TOTAL HYDROGEN
STEAM TEMPERATURE AT S, H. OUTLET’ F 40 | AsH T, )% owe
& | STEAM TEMPERATURE AT R.H. INLET F ' TOTAL 41 | Bty per b
STEAM TEMPERATURE AT R.H. OUTLET E ~ } 41 | Bry per Ib AS FIREDL' S
. = ASH SOFT TEMP.*
8 | WATER TEMP. ENTERING (ECON.)(BOILER) F S 7 42 ASTM METHCD GAS %YoL
. COAL OR OIL AS FIRED
9 | STEAMQUALITY % MOISTURE OR P.P.M. ULTIMATE ANALYSIS 54 |co
10 | AIR TEMP. AROUND BOILER (AMBIENT) F £ - | 43 | carBoN 7| ss feH, METHANE
TEMP. AIR FOR COMBUSTION ~ . -
" . :
(This is Refarence Temoerature) 1 F - 44 | HYDROGEN M - G H; ACETYLENE
12 | TEMPERATURE OF FUEL F 45 | OXYGEN p7. & |57 [CH, ETHYLENE
13 | GAS TEMP.LEAVING (Boiler) (Econ.) (Air Hir.) £ — 7 | 46 | NITROGEN 1.8 {358 |CaHe ETHANE
14 | GAS TEMP. ENTERING AH (If conditi b R
—_ corrected ?e gquarantee (If canditians to be F 47 SULPHUR i » - 29 Hy S
! UNIT QUANTITIES 40 | ASH S0 e o,

15 | ENTHALPY OF SAT.LIQUID (TOTAL HEAT)  [Brusts | IE ¥, /| 37 | MOISTURE ) 7 1& {Hs HYDROGEN

16 ENTHALPY OF (SATURATED)(SUPERHEATED)

5o P .

STM. Bro/b [ 1103 TOTAL TOTAL
ENTHALPY OF SAT. FEED TO (BOILER) - TOTAL HYDROGEN
v (ECon) Broslb | <=4 COAL PULVERIZATION % wr
48 | GRINDABILITY 62 |DENSITY 68 F
18 | ENTHALPY OF REHEATED STEAM R.H. INLET|Btu/1b INDEX” ATM. PRESS.
19 | ENTHALPY OF REHEATED STEAM R. H. 49 | FINENESS % THRU _
OQUTLET tu/1b . 50 M 63 | 8w PERCU FT ;
20 | HEAT ABS/LS OF STEAM (ITEM 16 ITEM17) [Bro/lb [, ~ ;<[ 50 | FINENESS % THRU 41 | s PER LB
i -y 200 M*
21 | HEAT ABS/LB R.H. STEAM(ITEM 19 ~ITEM 18} [Bru/tb 64 | INPUT-QUTPUT ITEM 31 = 100 .
EFFICIENCY OF UNIT % ITEM 29
22 | DRY REFUSE (ASH PIT + FLY ASH) PER LB : e Bru/lb % of A. Fl
AS FIRED FUEL 1b/1b X HEAT LOSS EFFICIENCY A.F. FUEL | FUEL

23 | 8t PER LB IN REFUSE (WEIGHTED AVERAGE) [Btu/Ib 727 65 { HEAT LOSS DUE TO DRY GAS ., v

24 | CARBON BURNED PER LB AS FIRED FUEL 1L/1b T - | 66 | HEAT LOSS DUE TO MOISTURE IN FUEL B

5 DRY GAS PER LB AS FIRED FUEL BURNED Ib/tb | ;=< | 67 | HEAT LOSS DUE TO H,0 FROM COMB. OF H. -

HOURLY QUANTITIES

48 | HEAT LOSS DUETO COMBUST. IN REFUSE

26 | ACTUAL WATER EVAPORATED ib/he 69 | HEAT LOSS DUE TO RADIATION
27 | REHEAT STEAM FLOW 15 /he 70 | UNMEASURED LOSSES :
28 | RATE OF FUEL FIRING (AS FIRED wt) " {ib/he 71 TOTAL SEE
29 | TOTAL HEAT INPUT [(ltem 28 X ltem 41) kB/he 72 | EFFICIENCY = (100 = ltem 71) -
30 | HEAT QUTPUT IN BLOW-DOWN WATER kB/hr

TOTA
) HgITL(]"m 26xltam 20)‘{'19«1\ 27 xlrem 2”4_“‘"‘ 10 kB/he

OUTPUT 1000 .

FLUE GAS ANAL. (BOILER)(ECON) (AIR HTR) OUTLET

12 | co, ' nvoL | 13,
33 0, wYOL§ 7. - )
34 co 7% YOL /: A * Not Required far Efficiency Testing 3-4
35 | N, (BY DIFFERENCE) mvoL | & .

36 EXCESS AIR

% - t Far Paint of Measuremen? See Par, 7.2.8.1-PTC 4.1-19464




PTC 4.1-b (1964)

ASME TEST FORM

aqvqed vpon value for ltem 70.

17

CALCULATION SHEET FOR ABBREVIATED EFFICIENCY TEST Revised September, 1965
f OWNER OF PLANT TEST NO. BOILER NO. DATE
ITEM 1S ITEM17]  %8/hr
Jo | HEAT OUTPUT IN BQILER BLOW-O0WN WATER =18 OF WATER BLOW.DOWN PER HR X |_coec- i R AR
1000
If impractical to weigh refuse, this
item can be estimated as follows
- % ASH IN
DRY REFUSE PER L8 OF AS FIRED FUEL = — "" couaAf F;RE-TJ COAL NOTE: IF FLUE DUST & ASH
24 . - - IN REFUSE SAMPLE PIT REFUSE DIFFER MATERIALLY
IN COMBUSTIBLE CONTENT, THEY
l :
TEM 4 'TEM 22 ITEM 23 SHOULD BE ESTIMATED
g:zBLOBNAiU:,P;EEg cleee.. T : , SEPARATELY. SEE SECTION 7,
FUEL = a0 14,500 = COMPUTATIONS.
ORY GAS PER LB 11CO, + 80, + 7(Ny + €O} SRR
AS FIRED FUEL = x (LB CARBON BURNED PER L3 AS FIRED FUEL + _3_ §)
BURMED - 3(COo, + CO) 3 ]
25 ITEM 32 ITEM 33 ITEM 35 ITEM 34 ITEM 24 ITEM 47
. ITx o +8x S + PURAEEE 3 x P T AN ~
ITEM 32 ITEM 34 . 267
- DU O
co ;
EXCESS 0, - —_ ITEM 33 — JTEM 34 B
2 2
AIR? = 100 x = 100 x T eeiieann
% .2682N, - (g, — €9 ) p——
: 3 .2682 (ITEM 35) - (1TEM 33 ~ L5022
2
Bru/tb [ Loss
HEAT LOSS EFFICIENCY AS FIRED{ THHY Loss
FUEL 100 = ®
HMEAT LOSS DUE LB DRY GAS ITEM 325 1TEM TE -~ -
$5 | TO ORY GAS = PER LB AS XC_X(Nvg ='aic) = x0.24 ¢ ‘13" “ =Mhm= N # x100= I
FIRED FUEL  °  yais ST e e, Sl 41
&6 HEAT LOSS DUE 7O _ L8 H,0 PERLS VAPOR AT ! PSIA & T GAS LYG )
MOISTURE IN FUEL - AS FIRED FUEL ™ [(enTHALPY OF Al"'EH 2 ) 8 100 = .-
— (ENTHALPY OF LIQUIDAT T AIR)] = ’T— x [(ENTHALPY OF VAPOR - = - 7
AT 1 PSIA & T ITEM 13) —(ENTHALPY OF LIQUID AT TITEM D] = evuvoe |onnnnn
67 | HEAT LOSS DUE TO H,0 FROM COMB. OF H; = 9H; x [(ENTHALPY OF YAPOR AT 1 PSIA & T GAS
. LYG) - (ENTHALPY OF LIQUIO AT T AlR}] 87 raeel
=9 x [TEM44 . [(ENTHALPY OF VAPOR AT 1 PSIA & T ITEM 13) - (ENTHALPY OF LIQUID AT T @ "
100 TITEM )] =ceceracean. EEEEE
68 | HEAT LOSS DUE TO ITEM 22 ITEM 23 LI L
COMBUSTIBLE IN REFUSE = . X L= . 4 Ll
69 | HEAT LQOSS DUE TO TOTAL BTU RADIATION LOSS PER MR € oo - -
RADIATION® LB AS FIRED FUEL = ITEM 28 o
70 | UMMEASURED LOSSES ** 7% x100 - T
a
711 TOTAL R
) 77
. 2 EFFICIENCY = “OO-—ITEM7” s e e e e e « .o, “ s e v e
tF i determinalian of wxcws3 air teer Appendix 9.2 = PTC 4.1-1964
¢ l‘°;°'$3::°::‘ :01 measurad, us= ABMA Standard Radigtion Lass Chort, Fig. 8, PTC 411964
** Unmeosurad losses listed in PTC 4.1 but not tabulated above may by provided for by assigning a mutually 3_5




7-7-83

Fuel flow
Feedwater Feedwater Steam (1b/hr
flow temperature pressure nominal
Time (total gal) (°F) (psig) setting) Comment
530 Start fuel feed, boiler on
83u 4,733.5 55 2 300
845 4,799.4 55 2.5 300
Jul 4,860.9 56 2 400 SASS start; increase fuel
flow
915 4,924.8 54 3 400 Method 5/8-2 start
330 5,012.7 54 2 400
945 5,097.3 55 2.5 400
1000 5,185.3 55 2 400
1015 5,278.0 54 2.5 400
1030 5,363.0 54 3.5 400 Method 5/8-2 stop
1045 5,473.6 54 2.5 400
1100 5,555.1 54 4 400
1115 5,660.8 54 3 400
1130 5,785.9 54 3 400
1145 5,892.1 55 3.5 400 HC1-2 start
1215 6,093.0 55 3 400 HC1-2 stop
1230 6,196.4 55 3 400
1245 6,287.5 55 4 400
1300 6,391.6 54 4 400
1315 6,483.5 54 4 400
1330 6,603.1 54 4 400 HC1-3 start
1345 6,708.1 54 3.5 400
1400 6,816.5 54 3.5 400 SASS stop, HC1-3 stop
1415 6,922.7 54 3.5 400
1430 7,003.8 54 3.5 400
1445 7,111.2 54 3 400
1500 7,237.2 54 4.5 400
1515 7,320.0 54 3.5 400
1530 7,417.7 54 4 300
1545 7,503.8 54 7 200 VOST start
1600 7,585.2 55 7 200
1615 7,670.0 55 7.5 200 VOST stop
1630 7,747.0 54 4,5 200 Method 5/8-3 start
1645 7,815.6 56 2 200
1700 7,887.0 56 1 200
1715 7,948.1 57 1 200
1730 7,976.1 57 1 200
1745 8,018.6 57 (0.5) 200 Method 4/8-3 stop
1752 8,032.0 57 0 200 Terminate fuel flow

Total fuel feed = 2,976.5 1b = 2,489 1b coal + 487.5 1b PET. Collect 237.5 1b

pottom ash, 8 1b cyclone hopper ash,

3-6



MMARY SHEET

ASME TEST FORM

FOR ABBREYIATED EFFICIENCY TEST

PTC 4.1-a(1964)

TEST NO, . BOILER NO. DATE 7 = -
weTROF PLANT ™ - ‘ Ao LOCATION
‘. CONDUCTED BY OBJECTIVE OF TEST DURATION

(CILER, MAKE & TYPE

RATED CAPACITY

TOKER, TYPE & SIZE

'JLYERIZER, TYPE & SIZE

BURNER, TYPE & SIZE

FUELUSED 7 2 4 o, [-= MINE COUNTY STATE SIZE AS FIRED
PRESSURES & TEMPERATURES FUEL DATA
1 | STEAM PRESSURE IN BOILER DRUM i COAL AS FIRED
paia PROX. ANALYSIS R wt oit
2 | STEAM PRESSURE AT S. H. OUTLET psia 37 | MOISTURE 51 | FLASH POINT F*
3 | STEAM PRESSURE AT R. H. INLET psia 38 | YOL MATTER 52 | Sp. Gravity Deg. API”
. VISCOSITY AT S5U*
4 | STEAM PRESSURE AT R.H. OUTLET psia 39 | FIXED CARBON 53 | BURNER SSF
) TOTAL HYDROGEN
5 | STEAM TEMPERATURE AT S. H, OUTLET" F 40 | AsH U |z w
6 | STEAM TEMPERATURE AT R.H. INLET F ) TOTAL 41 | Bru per it
7 | STEAM TEMPERATURE AT R.H. OUTLET £ 41 | Btu per 16 AS FIRED|. 3 ('~
) ASH SOFT TEMP.”
8 | WATER TEMP. ENTERING (ECON.)(BOILER) F 42 ASTM METHOD GAS % YOL
: COAL OR OIL AS FIRED
9 | STEAMQUALITY % MOISTURE OR P.P.M, ULTIMATE ANALYSIS 54 |co
0 | AIR TEMP. ARQUND BOILER (AMBIENT) F 43 | CARBON =, | 55 |cH, METHANE
TEMP. AIR FOR COMBUSTION : -
i : -
[This is Reference Temoerarure) T £ ¢ | HYDROGEN v~ | s |SHa ACETYLENE
7 | TEMPERATURE OF FUEL F 45 | OXYGEN , 7 | 57 |C,H, ETHYLENE
1 | GAS TEMP.LEAVING (Boiler) {(Econ.) (Air Hw,) | £ 46 | NITROGEN .~ | sg |C2aHe ETHANE
4 | GAS TEMP, ENTERING AH (If canditions to be AN
_ corrected to gugranree) F 47 | SULPHUR — - 159 H, §
UNIT QUANTITIES 40 | AsH -, ~ |60 |co,
5 | ENTHALPY OF SAT.LIOUID (TOTAL HEAT) Btu/lb s 37 | MOISTURE <., | &1 |Ha HYDROGEN
6§ | ENTHALPY OF (SATURATED)(SUPERHEATED) v
STH. Bru/lb TOTAL TOTAL
ENTHALPY OF SAT. FEED TO (BOILER) TOTAL HYDROGEN
AL PULVERIZATION
7 (ECON.) Bra/b co ; % wt
48 | GRINDABILITY 42 |DENSITY 68 F
8 | ENTHALPY OF REHEATED STEAM R.H. INLET|Bru/lb INDEX" ATM. PRESS.
o | ENTHALPY OF REHEATED STEAM R. H. Lﬂ 49 | FINENESS % THRU ‘
QUTLET /1 S0 M 63 | B PERCU FT :
10 | HEAT ABS/LB OF STEAM (ITEM 16 =ITEM 17) Bu/lb 50 | FINENESS zxogr:‘rzu 41 | By PER LB
INPUT-OQUTPUT ITEM 31 x 100
1 : —ITEM 18} B/t 64 LLEL LR L .
U | HEAT ABS/LB R.H. STEAM(ITEM 19-1T MBruslb EFFICIENCY OF UNIT % Ten
12 | DRY REFUSE (ASH PIT + FLY ASH) PER LB R Br/lb % of A. F.
AS FIRED FUEL 1/15 HEAT LOSS EFFICIENCY A.F. FUEL | FUEL
13 | Bt PER LB IN REFUSE (WEIGHTED AVERAGE] [Bru/Ib 65 | HEAT LOSS DUE TO DRY GAS 7, <
14 | CARBON BURNED PER LB AS FIRED FUEL 1b/1b 66 | HEAT LOSS DUE TO MOISTURE IN FUEL RS
35 | DRY GAS PER LB AS FIRED FUEL BURNED (/15 67 | HEAT LOSS DUE TO H,0 FROM COMB. OF H, -, 3
HOURLY QUANTITIES 68 | HEAT LOSS DUE TO COMBUST. IN REFUSE ) e
%6 | ACTUAL WATER EVAPORATED 16/he 69 | HEAT LOSS DUE TO RADIATION
27 | REHEAT STEAM FLOW 15 /hr 70 | UNMEASURED LOSSES _
28 | RATE OF FUEL FIRING (AS FIRED wi) Ib/he 7 TOTAL =
29 | TOTAL HEAT INPUT (lt=m 28 X ltem 41) kB/hr 72 | EFFICIENCY = {100 = fiem 71} e
1000 “
30 | HEAT OUTPUT IN BLOW.DOWN WATER k8/hr
11 | HEAT" (tam 26x110m 20)1(Irem 27xltem 21) 4 ygm 30 | KB/
OUTPUT 1000
FLUE GAS ANAL. (BOILER)(ECON) (AIR HTR) OUTLET
2 | co, . % VoL
1| o, % VoL 3-7
34 | co % VoL ® Not Required for Efficiency Teating
35 | N, (BY DIFFERENCE) 7% VoL .
35 EXCESS AIR % t For Point of Mocsurement See Par. 7.2.8.1.PTC 4.1.1964




f

ASME TEST FORM

CALCULATION SHEET FOR ABBREVIATED EFFICIENCY TEST

PTC 4.1-b (1964)

Revised September, 1945

' OWNER OF PLANT TEST NO. BOILER NO. DATE
ITEM 15  ITEM 17 k8/hr
30 | HEAT QUTPUT IN BOILER BLOW.DOWN WATER =LB OF WATER BLOW-0OWN PER HR X | e s meeeieds e
1000
If improctical to weigh refuse, this
item can be estimated as follows
% ASH IN AS F
ORY REFUSE PSR LB OF AS FIRED FUEL = — JRED coAL NOTE: IF FLUE DUST & ASH
. 100 — % COMB. IN REFUSE SAMPLE PIT REFUSE DIFFER MATERIALLY
IN COMBUSTIBLE CONTENT, THEY
ITEM 43 ITEM 22 ITEM 23 SHOULD BE ESTIMATED
I . - N -, -
CARBON BURNED AR A e SEPARATELY. SEE SECTION 7,
PER LB AS FIRED = - - = e COMPUTATIONS.
FUEL 100 14,500 -
DRY GAS PER LB 11CO, + 80, + 7(N; + CO) LT e 5
AS FIRED FUEL = x (LB CARBON BURNED PER LB AS FIRED FUEL + >_§)
BURNED HCO; + <O .
25 ITEM 32 1TEM 33 JTEM 35 ITEM 24 ITEM 24 ITEM 47
NMx 2, +8x &2, + 7 E C.:‘/ x| 7o + o. 2 -
ITEM 32 ITEM 34 .
/2. 9 C, ! 27
kT 2 DA o S
ca
EXCESS 0 = ITEM 33 M. R
2 )
% AIR Y = 100 X = 100 X LA
-2682N; - (o, . S0 ITEM 34
2682 (ITEM 35) ~ (ITEM 33 ~ L5220
2
Bru/lb Loss
HEAT LOSS EFFICIENCY . AS FIRED| ARV Lass
FUEL 100 = %
HEAT LOSS DUE L8 DRY GAS ITEM 25 ITEM 1)~ (ITEM ~
65 | TO DRY GAS = PER LS AS XC_X("vg =toir) = xo.u( N _,) UTe m, 27 x100= 7 -
FIRED FUEL Unit P TP P 41
Ll HEAT LOSS DUE TO _ LB H,0 PERLS VAPOR AT ! PSIA & T GAS LYG
WOISTURE IN FUEL  AS FiRED FUEL * L(ENTHALPY OF em 17 ! 5 100 -
— (ENTHALPY OF LIQUIOAT T AIR)] = ___TO____x[(ENTHALpY OF VAPOR — = =
AT 1 PSIA & T ITEM 13) ={ENTHALPY OF LIQUID AT TITEMIN] =ecuvur |ounens ceeees
67 | HEAT LOSS DUE TO H,0 FROM COMB. OF Hy = 9H; x [(ENTHALPY OF VAPOR AT 1 PSIA & T GAS
" LYG) — (ENTHALPY OF LIQUID AT T AIR}] &7
e —_—x100 = ~.
e 9 x TEM 44  [(ENTHALPY OF VAPOR AT 1 PSIA & T ITEM 13) - (ENTHALPY OF LIQUID AT| ™ - ~ a P
100 TITEMH)]:------------ R
68 | HEAT LOSS DUE TO JTEM 22 ITEM 23 - 8 sl /2
COMBUSTIBLE IN REFUSE z x = . T
69 | HEAT LOSS DUE TO TOTAL BTU RADIATION LOSS PER HR o -
= —-— X = o
RADIATION® LB AS FIRED FUEL — 11TEM 23 Al s
.. 70
70 | UMMEASURED LOSSES *= l Zxeo=t Lol
4
L d
sl oToTAaL R .
. )
2| gFFlCIENCY = (100 = ITEM 7Y) B
L
. o : ; - PTC 4.1-1964
t For rigoraus determination of mrcess air 1ece Appendix ?.2 S
®1f losses are not measurad, use ABMA Standard Radiatien Loss Chart, Fxg,- 8, PTC 4,1-19‘61. ,
®* Unmeasurad losses listad in PTC 4.1 byt aat tabulated abave moy by provided far by aasigning a mutua i 3
ogrecd upon value lor J1em 70. -8




SECTION 4
SAMPLING DATA SHEETS

4.1 CONTINUOUS MONITOR EMISSION DATA
4.2 FIELD DATA SHEETS FOR EPA METHOD 5/8, SASS, HC1, AND VOST TRAINS

4-1



4.1 CONTINUOUS MONITOR EMISSION DATA
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Yooy o CONTINUQUS MONTTOR FIELD DATA
Plant _44"1‘\ A ( g TINUOUS
Location AT 'f,_ N “!vl\. X / Gy .'/;'(“v. ‘b
~y . I )
Date S S
Heated Sample Line Analysis (Wet) Calyd Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
. (°F) Instrument | Location Location -

Time Barometric Van Specify: Sample Gas [ Specify: %, Sample Gas
(24-hr Pressure |Temperature | Inlet or | NO? NOX+NH3h N0, € [ NOyd NH4® | Temperature [ Inlet or | NO NOy N0y 0 co co co TUHC | Temperatur
clock) | WBT | DBT (in. Hg) (°F) Outlet | (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (°F) Outlet §{ppm) | (ppm) | (ppm) (%g (%§ (%) | {ppm) { (ppm) (°F)
] Sp s v,
hs / 70 AR /g
LA I / M v
/ ) / }.’\ '/7 (e /} 'S /‘;/\, / ’
LRI " : { /’ ,.,- ,;} c‘.) . ! ‘;; /‘/ ? '

P . . . L, . .-
(AL ¢ L/ /i /oo Ay s ;
zyy r L ’ .
VLA Ve AN 2N

4 v -~ e i

//‘} / \ ’ v[i/ \ / " v 'l ‘e “/( /"

/4 J /. [ G I AR V.

- A . < C Y ) .
/%2-:l 9 /}/t‘ (’ ! // ! s /
VL Ny [

Y . y
//4 ) _J . Ai"éf‘t ,’,

~/u/ -1, ' . s

e N 7lwe 4 S [1il/.E SC0

,,Z (‘ l(l ,— ) - ]

SIS L R R N
s . / ! - .
/o) /-) C ’/// Ot (

dNO = direct sample measurement (no conversion) dN02 = NO, - NO Notes:

bNox + NHe = sample path through stainless steel converter ENHy = (Nﬁx + NH3) - NO,

CNp, = sadple path through molybdenum converter

R
[}
o



/ N CONTINUOUS MONITOR FEELD DATA
Plant A .+ - i

Location K I ( Gk (/‘,} o
Date S5y
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument | Location Location
Time Barometric Van Specify: Sample Gas [ Specify: Sample Ga
(24-hr Pressure |Temperature [ Inlet or | NO? | NO,+NH3D [ NO,C | NOo NH3® | Temperature || Inlet or { NO NO, NO, | 0, | CO co co TUHC | Temperatu:
clock) | WBT } DBT (in. Hg) (°F) Outtet | (ppm) | (ppm)~ | (ppm) | (ppm) | (ppm) (°F) Outtet i (ppm) i (ppm) | (ppm) (1§ (%i (%) | (ppm) } (ppm) (°F)

7~
[
<o
~
.
-~

~

'\\‘* .
o
™

L -~
o~
':\\:
~.

A‘\

;M
~£%
o™~
v“’
~
=
(e
N

//{’ /9 Y A e /

™~
Nt
\\\
=
-
i
~
‘\
o
™~
A3
\'_

& v
/14 /7 rar o | &
fo ,'(,' £ '/,ry* ” VR e
i e 7 /2T dop | 7
dNO = direct sample measurement (no conversion) dN02 = N0, - NO . Notes:
byox + NHy = sample path through stainless steel converter ENHy = (Nﬁx + NHg) - NO,

CRO, = sample path through molybdenum converter

T
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A/) / \! '/ CONTINUOUS MONITOR FIELD DATA
s [ Jry 3

Plant L «
. 7
Location ‘\;)‘.,:/\(uui /‘z Ly
P 17
Date / (‘ - ;f"ﬁ
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument | Location Location
Time Barometric Van Specify: Sample Gas f§Specify: Sample Ga
(24-hr | Pressure |Temperature | Inltet or | NO? ] NOLNH3b | NO,C | NOod NH4€ | Temperature { Inlet or | NO NOy NO, [ 0, | CO €0 | €O }TUHC | Temperatu
clock) [wer [o6T | (in. Wo) | (°F) | outiet |(pom)| (em)® | (obm) | (opm) [(pom) | CoF) | outiet | coom) | (oom) | conm) | (af | xf | () Feopm) | copm) | R
/L/O‘U ' ! A /Y/// He| /e
VATLES Ji1 col/dH4 el &
all g5l Kelzal el
JYis 21c £20)40 2
/42 /45 VBN IRy
/L/fz 3 »-kuu 7)« //é [Joi /’/
. ] X’ , »
/43 /Y5 S Vel | ss
"3 \ ) . ’7\5-—‘ c
/77 e o /’ff , 2.0 175
/,,_/("/u /; - /.2 / / A.?//(, //,,//
/1] ¢ Tal - 9.
P pol gl ey
/ - 4 e <t l/ - y
145y . /‘,C TN Joe 1 /S
/ L‘/‘) 3 . ,,7¢ Y /,,( ,/l;."' (? // 7[’. ////
/\) (;ﬁ U ]{ v 7 I // ‘T//‘ | ,// '/‘L 4.‘-1/
dNO = direct sample measurement (no conversion) dn02 = NO, - NO Notes:
byox + NHy = sample path through stainless steel converter eNHg = (Nﬁx + NHj) - NO,
CNO, = sample path through molybdenum converter
T

~ '



Cm)x = sample path through molybdenum converter

=

o

o)/ / CONTINUOUS MONITOR FIELD DATA
Plant /! celio i s (\":—? ‘
" 7 T
Location \,,1( K//,:.HI' /jd/”
Date /G s
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument | Location Location
Time Barometric Van Specify: Sample Gas [ Specify: Sample Gas
(24-hr Pressure |Temperature | Inlet or | NO? [ NO,+NH3D [ no,C | Nood NH3¢ | Temperature | Inlet or | NO NOy, NO, 0 cn cn co TUHC | Temperatu
clock) | WBT | DBT (in. Hg) (°F) Quttet |(ppm) | (ppm) | (ppm)| (ppm) | (ppm) (°F) Qutlet | {ppm) | (ppm) { (ppm) (%? (1? (%) | (ppm) 1 (ppm) (°F)
. # TN - ,
/505 e /ol /¢ ,//.{ /.
[/ Voo | 7o/ ¢ s
/S0 S (A A /30 s /70| /
(S ) S|l VAEst lee | o
/S 15 1/}(‘\ /,\7{ é / Je -
/5 5 /e 26¢ 3 yo |o
/\) 5% /j'(; Y (‘ 5 e ®,
e . o s
/5 el eS| e | o
. 7 .- i 1
) A
") R - 6 ‘. l“:l
/SC)L, //{. /-( /11 ,"’)L /
/608 JAr & { ;’VVZ N // SVl Be
/Ea Jeuo |l keS8 |
-~ R N
/b6 P oSl 3 /5
- . ; d = .
dNO = direct sample measurement (no conversion) NOp = NO, - NO Notes:
byox + NH3 = Samle path through stainless steel converter 9N|-|3 = (Nbx + NH3) - NOX
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Fome.
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Plant _ /e o

CONTINUOUS MONITOR FIELD DATA

Location (:Jt“ "ica-J;A ]BJ, ?b{
Date //)(* ) .f’}; {
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
. Ambient
emperature Samp1
Time {°F) ; i lns;rument Lozggisn nggg}zn
arometric an Specify: Sample Gas | Specify: Sample Ga
(24-hr Pressure |Temperature | Inlet or | NO? > ‘
clock) WBT | DBT (in. Hg) (°F) Outlet | (ppm) Tem?ngture ]Sﬂi%egr (ggm) (ggé) (33%) (2% ?g§ (ggm) Tem?s;;tur
I//\/(l /‘/’?Sﬁ é ") /,; ) /S 5
/2 /2ol 2 A e
/ N 7 ] s, f ;
[t A /8 1 /71 /i
/;/ 1 < o . o,
I /9 £/ 3 /7
Jth, 2l sl e
¢3S , 4 ]
/ Je. VAR
/(4 ol ]
4 ) 23S | R
(LY > e YA VY 2.
/670 it 731/ ,;/ 21,
// b /é”t /& /2 // 3‘ ‘K:{\‘:‘
- ‘C - - ’ TS
/¢ |20t 2 /1 e
[
/e
Notes:

dND = direct sample measurement {no conversion)
sample path through stainless steel converter

CNO, = safple path through molybdenum converter

byox + NHg =

T
w0



VA | / CONTINUOUS MONITOR FIELD DATA
Plant AR 14905
0 e
Location Vi Mewse ffl e
Date 7' / /{
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument || Location Location
Time Barometric Van Specify: Sample Gas [ Specify: Sample Gact
(24-hr Pressure |Temperature | Iniet or | NO? N0x+NH3b NO,C N()2d NH3€ | Temperature | Inlet or | NO N0 NO, 0 co co co TUHC | Temperatus
clock) | WBT | DBY (in. Hg) (°F) Outlet |{ppm)| (ppm) (ppm}) | {ppm) | (ppm) (°F) Outlet | (ppm) | (ppm) | (ppm) (%3 (ﬁ (%) §(ppm) | (ppm) (°F)
O )¢ . e . 7 PP B
(/e YIL ‘5 vl 2 A3l
YOS o ¢ 261117 A0y
O v /e /L‘L'.‘ /f;‘v /}‘/ S )
e ul / i if - o -
<7 e ¢ 12 Jo |
N/ A - ( 4
(:\' /[S /jch, {" // - ,J ~ 2
. g T y P
AL (%S iU R
0955 Jic Lol (a6 {23013
.4'(‘ f . “ ‘y o2 b
(74 At ({1720 /]
e ! ; o B
745 Joc| el ud] Jec] S
. . 4 d
(98¢ i RV £S5 )
A »F _
C\, ‘/’; ‘; o //-](-/" ! Iff" i«Srh‘Cn) »'/(,'} S /‘:‘ d 7 j /I( 5 j
/o /¢S 7l 7o) 2
- ) : d = NO. - NO Notes:
aND = direct sample measurement (no conversion) NO2
byox + NH3 = samgle path through stainless steel converter eNHq = (N()x + NH3) - NO,
Cnp, = safiple path through molybdenum converter .
S
1
—

o



Plant /()( < ’{ . / V{j gy

T)u. /T/\:n‘)t /ful /Lx

CONTINUOUS MONITOR FIELD DATA

Location
Date 7” /’ S
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument || Location Location
Time Barometric Van Specify: Sample Gas [ Specify: Sample Gas
(24-hr Pressure | Temperature || Inlet or | NO% | NO,+NH3b | ND,& | NOpd | NH4® | Temperature § Inlet or | NO no, | NO, | 0, ] CO Co | €O TUHC | Temperatur
clock) |wet [ 0BT | (in. ) | (°F) | outiet |(ppm) | (pm)> | (opm) | (ppm) | (o) | (F) | Outiet |copm) | (oom) | (onm) |2 | 25 | (23 |Goom) | (omm) | (F)
/i [io e o | 6.
o v A ZI R
P e . dal g ",
;U /é.‘L'»’ {’/5 },/ 1 Lo l
Je g0 /75 /9192 SG
JoAS /95 73199 6 S [
- ~ - - - i A b
/C 30 Sl e o S|4 Jee | 4
ER /7|77 AT, 257
. (*' ;o > N -
/ey /< £3(/74.¢ 5|3
NP y 3 2 -
/ey's /95 3Ll s
JeSv , Wo |  ISdni| |94 g
/e5¢< /7<) WS s
/et /55 ol 77 |/
210 $ Y 713 <l 2
_ , dyn. = .
aNO = direct le measurement (no conversion) NOp = NO - NO Notes:
bnox + :q,:;c= SS,’L’,@]E [Sath“th'rough(stainless steel converter eNug = (Nﬁx + NHq) - NO,
CNo,, = sample path through molybdenum converter
H
1
fyoy

(=)



/ CONTINUOUS MONITOR FIELD DATA
Plant O ‘,_ w/\,

Location Sos ffonys ()., /v

Date /- /-4,/ 3/

Heated Sample Line Analysis (Ket) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument | Location Location
Time Barometric Van Specify: Sample Gas | Specify: Sample Gas
(24-hr Pressure |Temperature | Inlet or [ NO? | NO,+NH3b | NO,C | NOpd | NH3® | Temperature | Inlet or | NO | NO, | NOp | 05 | €O, | CO | CO JTUHC | Temperatur.
clock) | WBT | DBT (in. Hg) (°F) Outtet | (ppm)| (ppm)~ | (ppm) | (pom) | (pp) (°F) Outlet | (ppm) | (ppm) | (ppm) (%§ ('ﬁ {#) | {ppm} | (ppm) (°F)
. 5 e
/1 /39 Céf et |70/
/115 ' 1elae| |2 |2
.. p g 7 ¢
{{a/\.“ //\ 'K‘l('/ /) )
/,(,L{ (?[[L.“'l.(( //‘/z,r(
[ / ,
L[4
i })L" “
//Jg (\L({ [N iT«u ( S ',]!.;;,,-‘ SN '{a't"»‘.?' /‘/5 ) t// /.{ i'/ / (', j
1o A5 a0l
1Hes /45 21450 VD | A
< - - ° Jde” 7
// I o 3 //IIS 4 S A
R . ~ j . i
15 oo | el |2
f L 175 q3173.2 .
DR /¢ Y3145t ;S 12
1At /75 delllse| oo | A
_ d . .
a 1 t NO, = NO, - NO Notes:
o L S athEhrough Seainiecs stetl converter eni - (NBx + NHy) - NO

CNO, = sample path through melybdenum converter
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/Lf)J(Z o nl CONTINUOUS MONITOR FIELD DATA

Plant UL
K “J ;
Location ;\.)»J f/._m je /4\ . [tvi'
Date 2-7-43
Heated Sample Line Analysis (MWet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument [ Location Location
Time Barometric Van Specify: Sample Gas | Specify: Sample Gas
(24-hr | Pressure |Temperature | Inlet or | NO? N0x+NH1h ND,C Nozd NH3€ | Temperature § Inlet or | NO NO, ND, 0 co Cco co TUHC | Temperature
clock) | W8T | DBT (in. Hg) (°F) Outlet | {ppm)| {(ppm)" | (ppm)| (ppm) | (ppm) (°F) Outlet | (ppm) [ (ppm) | (ppm} (1§ (1§ (%) | (ppm) { (ppm) (°F)
[2(S 28| \Helpht] 7517
/120 Joe L5147 S| s
/225 90| BAY 13 3
/230 /7 26 1/5¢ bus|
. (.
4 /7 S J
/23S 781 DAY el o
. “ . Ve i o .
JRY s /¢ 3ay/5 /85 3
A4S yar SH[HE sic | 3
/250 /75 Jse 135 4L
/RS e AL AST D
/A /95 Jg|day s | A
s Lo AIRR SOl 3
RS Pl " .
/40 7 |/ 4ol /S o] A
2759 )’/ IR NZA TN TR SR PIRVE'R VIR BRY
@NO = direct samplé measurement (no conversion) dN02 = N0 - NO Notes:
bNox + NH, = sample path through stainless steel converter eNHy = (Nbx + NHz) - NO

CNOy = sample path through molybdenum converter

€l-v



Plant //(-»}f.‘tl» {' [, ]

CONTINUOUS MONITOR FIELD DATA

Il
Location ‘\.Xh‘\u,' [\i/vrl h /.‘;'k.r /d.
Date 7’ } . />‘, }
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
) (°F) Instrument | Location Location
Time Barometric Van Specify: : Sample Gas { Specify: Sample Gas
(24-hr Pressure |Temperature | Inlet or | NO? | NO,+NH3D | NOLC | NOd NH3® | Temperature { Inlet or NOy NO, 0 co co cn TUHC | Temperature
clock) |WeT | 0BT | (in. Hg) (°F) Qutlet |(ppm) | (ppm)° | (ppw) | (ppm) | (ppm) | (°F) QutTet wom) [oom) | (15 | (15 | (0 Jowm) Jiomm) | (°F)
oy O : - - ¥ - . N
/1 AL WAV R B AN YIAEe Ju |
gy . » - g 2
/32> /1 VAR I SN I
/350 = 7.<14. € {013
. :
RN 7¢ foo| 4 1
- { - - . oL o ) ¢ yti
J1efe RIS E) )i 3.4\ /3.7 701 /%
/3¢S /il PBS1AH (S| e
“ j( X . . /:r_) .
/35¢ /8 Ho o ¢ Y
/35% sl Wiles | s e
JH#ou /7 3.4)/33 vo A
o 2¢1717 - fors
/‘/L‘g ///L o /"? JL 7L l/ %
/2 el LRIV AN B A
/ . v, | 4
/‘//5 2\"(, JR /}f N /
P L Fo o I
1Y ¢ /7 12027 sl
- . d - .
aNO = direct 1 asurement (no conversion} NG, = NO_ - NO Notes :
bnox + N:‘:c= :gn":glg ggth through(stainless steel converter 9N||§ = (Nbx + NH3) - NO
CND, = Sample path through molybdenum converter
S
)
ot

~



Plant /&}CL /‘ L/ »"ﬂ/ﬁi‘fs

oL R

CONTINUOUS MONITOR FIELD DATA

Location
Date 7-)-x4
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample sample

Time ) Barometric Inssgﬁment §E§i§i§? Sample Gas ESEi?i;T Sample Gas
o) Twor [omr | (ocbes |8 | "oueret” | ooy | "aomr? | oy | oz | ot | Tempsgature Jntet.or | ooy | ooy | v | 25 | (5 | 0 | oom [tpom) [0y
/Y25 AL AR e
/43¢ sl BT |39/
I /75 SR VLA B A 7
Vakia ° /7> 291194 e/
ikl Do 410037 sl «
/450 /1o 1.1 /47 V?("g 'L}/
/455 ] /70 LTI
JSiv /vt AS|sel pes| 4

e /7y Sol4o 252
J5/ e ER VAR I VAN I
/575 7. 411/449 Jes| ¥
/S A A G /R /951 %
/525 Ul PBUVe] Vo) S

dyg, = N0, - NO Notes:

dND = direct sample measurement (no conversion)
sample path through stainless steel converter

CNOy = sample path through molybhdenum converter

DNOx + NHg =

£~
]

i

[82]

ey = (M + Nity) - NO



/'\. )og/ \f -"%;‘ t)

CONTINUOUS MONITOR FIELD DATA

Plant
Location Sacw L1 Ky ).
Date D ) S
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
(°F) Instrument | Location Location

Time Barometric Van Specify: X Sample Gas Specify: Sample Gas
(24-hr Pressure |Temperature | Inlet or | NO? | NO,+NH4b NOLC | NOpd [ \WH4E | Temperature || Inlet or | NO NOy NO, 0 Co co co TUHC | Temperature
clock) | WBT | DBT (in. Hg) (°F) Outlet §(ppm) [ (ppm) | (ppm) | (ppm) [ (ppm) (°F) Outlet | (ppm) | (ppm) | (ppm) ('6 (%i (%) | (ppm) | (ppm) (°F)
/S35 A1 Balss| s
/S 3S /S 346|122 75
/S [o0 230 VYoso|l s
/545 {10 3ali2dt \ses| )
/S U /1S 2. (133 637y
/<K 3 361/ LSl
/¢ o /75 i [0l €
/écy

/""& / [

Iz NN

. ) I P S RN .

/{1\0 / - (,u;? ety (Yo fyeilt.e 77
[ELS M

' DT

/6‘}(_) B { | \l A

. . d - ‘ .
a = di t NO» = NO_ - NO Notes:
bxgx +d;a§c§ ::;?B%i r;i::u{ﬁ‘:gagh(ggagg?;‘;;‘s;gggl converter eNHg = (NBx NHy) - NO,
CNp, = sample path through molybdenum converter

£
' I
—

(=)



CONTINUOUS MONITOR FIELD DATA

Plant
Location
Date
Heated Sample Line Analysis (Wet) Cold Sample Line Analysis (Dry)
Ambient
Temperature Sample Sample
) (°F) Instrument || Location Location
Time Baromet ric Van Specify: Sample Gas | Specify: Sample Gas
(24-hr Pressure |Temperature | Inlet or | NO? | NO,*NH3b [ No,C | Nood NH3® | Temperature | Intet or | NO NO, NO, | O, | €O ¢ | co TUHC | Temperature
clock) | WBT | DBT (in. Hg) (°F) Outiet | (ppm} | (ppm) | (ppm) | (ppm) | (ppm) {(°F) Gutlet | (ppm) [ (ppm) | {ppm) (zf (1§ (%) | (ppm) | (ppm) (°F)
/é DY N O0ATH - L AVIES Co g7 i V-t 1o g
/é L/} yia 5 by .
¢ /{,'EJ 9)’2{ c7'§2' //ﬁ/(7
: ¥y
G z d # - 7 ; Y
645 [fo|  RELL| o
. L |
/b So 140 16| |25
/6SS /54 yal2.7| Dis
/700 /5o {453
/708 /38
/770
1715
/740
s
/7
1735
dNO = direct sample measurement {no conversion) dN02 = NO, - NO Notes:

box + NH3

L1-9

= sample path through stainless steel converter
CNDy = sample path through molybdenum converter

"

ENH3

(NBx + NHg) - N,



4.2 FIELD DATA SHEETS FOR EPA METHOD 5/8, SASS, HC1, AND VOST TRAINS

4-19
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FIELD DATA Page _/ of 2
Plant [n i __DOF }’"*-.GL-’- v Impinger Volumes " Probe Length and Type 7 [ { ~
Date D=l ~p ™ Initial Final Net Gain Nozzel Size & 1.D. LT
Sample Location L Ami )y ey SO T Yy =Y Pitot Coefficient & 1.D. D, 00
Sample Type /2. =~ /. e O 290 Assumed Moisture e
Run Number__ / T TR [n.e” Molecular Weight, Dry, (M))
Operator_\/, "oy ¢ 5 o Meter Box Number s)App - i L
Ambient Temperature -~ /,)"/£ Meter Coefficient .7 35
Barometric Pressure 2, 2Y ///70) a Factor LOI2
Static Pressute, (H,0)_—, |0 Silica Gel K = gl >a-
Filter Number(s) 9 =241 ~22.0 2027 14,0 K(Nd)T =7y x (,ﬂ\ra)" = 14,477
_ 4 (Tm
8H = K(N,) (T§) (P)
Leak Check: Initial at 7S " Hg, .0 CFM SASS Condensate
Final at 2 " Hg, .pz & CFM
Pitot Leak Check: of- Total Volume g, f
___./_\__..—
Clock Time
(24-hr) Temperature OF
Clock Gas Meter Orifice Pressure
. Reading Differential
. 3 Velocity : Gas Meter
Traverse ??:g“;?n (Ym), ft Head | (M), in. H30 ‘ Pump | ayq.
Point ' (APa). Organic Vacuum
Number = = | Init. VS'(I-Z"‘N.’ in. A0 | Desired Actual | Stack | Probe | Impinger { Module | Oven]| 1In | Out| in. Hq | VaP
Foe -~ 5%¢.) S | H 2 6" e Lo |0 ' Lo
L } —5 S T il Ty =y wal jro A ' N
' RS AT ek PR ' e, ; L
\.'! "'.1‘-7, ,:"'r':;, -) .’ —— r' 'N)') ‘1‘1.’ “(;f. "';.’ :" - ,', oo
- - A4 2N Lo el an s B re o | 6y o e
& Ty 605, b1 e 1 26 .. e TR BN 1 Wl A
— Cro o 03 T 77, - . & A
- [N, ol o - S AR v
7 — o e . ~ FFE A e Yot
N S = A/ ,
7602/5/81/Rev 1
R ST
Comments: > 4 YEET G e L1 e sn- .
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Page 4 of <%

Clock Time
{24-hr) Temper ature OF
Clock
Gas Meter Orifice Pressure
Sampling Reading : Differential .
i 3 Velocity Gas Meter
Traverse Time, min {(Vp), ft Head (aH), in. H20 Pump
Point (aPg), Organic Vacuum | Avg.
Number Init, in. Hp0| Desired Actual | Stack | Probe | Impinger | Module JOven| In | Out| in. Hg | VAP
r- i <0 b\, T T 1 S e - L e O B L 2
=1 e A SR 120y — L B T
E—ro e 25" L2 4,07 S R S A - S A L L
w RIS HEAA £9E 0] L4
¢
Run No. Sa g e Date Hp 57 Sampling Location e et

Comments:
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Page _\_ of

FIELD DATA —_—
. W ek to.
Plant Ah(,u./ Y0 a4 Impinger Volumes Probe Length and Type =, “3>Cu
Date - & —¥ Initial  Final  Net Gain Nozzel Size & 1.D. | ~HO
Sample Location _Sm.) fnc g <y 4 Pitot Coefficient & 1.D. aufucp . T2
Sample Type Ta G < N s Assumed Moisture 7.5 7o o
Run Number / ' . <Y SN A Molecular Weight, Ory, (M,) o
Operator /2, 1), L py o) Meter Box Number /(.
Ambient Temperature Meter Coefficient 2. <t
Barometric Pressure <% 2% arfactor HANE
Static Pressure, (H,0)_~ (O Silica Gel k= WA
Filter Number(s) 47 ((’;(m k(na)? - x ( ) -
L. [ ,‘ \C/\ ! AH = K(N )4 (TS) ( P)
WS ‘“’Q ;-
Leak Check Initial at (R * Hg, O CFM b(\ SASS Condensate .
| Edloal at O " HY, O CFM e o Ta —
Pltﬁ teak Check A Total Volume C§ L«H f
Clock Time
(24-hr) Temperature OF
Clock Gas Meter Orifice Pressure
Reading Differential
3 Velacity ; Gas Meter
Traverse %?x”;?n (Vm), ft Head | (4H)s in. H30 Pump | pyq.
Point ’ (aP.), Orqanic Yacuum
Number I W7 in. ﬁzo Desired Actual | Stack | Probe { Impinger | Module | Oven| In | Out | in. Hq | V&P
~ A [ 7E S 7€
16> &g b DT Laad et LD oS LT s
30 EEED NN R P SE [ ar ST
20 RENY COYS a2 | 2D e e | 2 jel | T
) A4 ¢S = | aus |2 1S |20 WASHIEEI RS
=D A7 |NET | © | SRR 0 WA LA I
[0 105 D5 Sl Lo o 7 I P T WA
20 Ce PR WS A P ¢ SN ST WL VA Wi
E"D G N 1: . t ,/‘ { !
) : ] !
7602/5/81/Rev 1
HO a2 Q S e - . o
Comments: o % ‘\‘)“ ‘: v '*‘»{\' 130
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Page ___ of

Clock Time
(28-hr) Temper ature OF ‘
Clock '
Gas Meter Orifice Pressure
Sampling Reading . Differential .
i 3 Velocity Gas Meter .
Traverse Time, min (V), ft Head {aH), in. HO Pump |
Point ] (aPs), Organic Vacuum | Avg.
Number Init. ' in. H0| Desired Actyal | Stack | Probe | Impinger | Module {Oven|{ In | Out] in. Hg EJAP
{
i
] .
Lo ,
o0 ~y e P = VA o -1
Y o 2. ¢ o Ol SRy Y. L
= i \ \(.2 B 2)6% ‘ o e . \7‘{'.2‘ : (3 \_,{
Run No. | Date _ T A S < e Sampling Location .‘W)yy\ Ve i

Connents:



*ICAL DATA

N
Plant X\oc\( a}‘: "3%5\ TS .G Sample No. ;"iﬁ"i -1
Sarpling Location Run No. }
Recovered By Recovery Date Phoprs Run Date_ Fiero?
Comments

Analyst Responsible

Calculations and Report Reviewed By Report Date
FILTERS USED CYCLONES
No. Used Pretared Container
(yes/no) (No.)
104
3u
s

IMPINGER VOLWMES

Initial Fical
First (H,0,) SCO  wm SS90 m
Second (APS + AgNOs) S00  we 458 me _
Third (APS + AgNO3) Seo w S04 me
TotaLs _ |DCC  me 50wt Gain O ne

SILICA GEL WEIGHIS

Initial Final

_BOps __G5C. .0
DO, Os 931.Ft =

TOTALS _chm.:zs 1882F .7 ¢ Gain Ms

CONDENSATE
TOTAL VCLUME COLLECTED 'Y
Volume Neat ' . m2
Volume Extracted mi
Volume CHyC2y Extract (3 x ml) ml
Extracted Condensate: pH Neat
Amount 96% ENO3 added
pH Final

TOTAL GATN nf

4-25
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FIELD DATA Page  of
Plant L. ' nesr =g /- P Imp inger Volumes Probe Length and Type T s
Date_ .. -r " Initial Final Net Gain Nozzel Size & 1.0, _
Sample Location " .y fgn oo J00D Pitot Coefficient & I1.D. (oS8T
Sample Type ~c L. F 20 L - Assumed Moisture £ 274 o
Run Number / rYT Molecular Weight, Dry, (Md) L
Operator /7 jq . 5" Meter Box Number /DB 5L /i pf°
Ambient Temperature 4 (. Meter Coefficient 725
Barometric Pressure  /S¢Y.. > | @ Factor __1:{7) >
Static Pressure, (H,0)_—.1U Silica Gel K= SY1%71%
Filter Number(s) ,u/,q T e 'K(Nd)a = x { )4 =
7
- 4 (Tm
an = king)® (72) ®
Leak Check: Initial at ;-3 " Hg, . ./ cFM SASS Condensate
Final at " Hg, ,QQ%CFM
Pitot Leak Check: Total Volume !
Clock Time
(24-hr) Temperature OF
Clock Gas Meter Orifice Pressure
' Reading Differential
3 Velocity : Gas Meter
Traverse im“;gin (Vm), ft Head | (4M), in. H20 . ’ Pump | payg.
A — mﬁ)é i 1| Stack | Probe | Impi Rogarac in | out] 1o mm Vap
Number = TRA E P in. Hy0 | Desired Actua tac robe | Impinger | Module | Oven n ut | tn. Hg | VAP
N Init. L)M 70 “
; ’ 1 '. ; ).a ! N . .
G2 | 5 b33 0¥5] T4 X7* A lee| 7o
_ o ) - - ) 2 Y .
10 w3749 | Q45| 14 AW B3] FC
> ) L T~ Y S e -~
1 lyd) L e ()44 F, 74 SR (S o5 :)) o,
N . P . . . v 4 p
ac L4 Al obd a4 K Lol 2.0
> S =S E oy e e ~
45 YO R o] T4 33 W A3 (
. ; ] — 3 2 ht e - -~ o -
2 (U338 o448 14 A7 b9 LY A
! : v B8 ‘
R I Lo ! ' : .

Comments:

7602/5/81/Rev )



ISOKIMETIC CALCULATIONS - USEFRA:

ROCK OF AGES - NO. 1
RUN NUMEBER
DaTE OF TEST

OFERATCOR

METER \OLUME, CF
METER COEF

BARODMETRIC PRES, HG
DELT& H, IN H20
METER TEMP, DEG F
STACK TEMP, DEG F
CONDENSATE, ML
FERCENT CO2

PERCENT 02

FERCENT CO

PERCEMT N2

STATIC PRES, IN H20
PITOT COEF

SQRT DELTA P, IN H20

STACK AREA, S0 FT
NOZZLE DI&M, IN
TEST TIME, MIN

MASS FORTICULATE, G
F-FACTOR, DSCF/MBTU

(JOLUME, DSCF
WATER UAPOR, SCF
FERCENT MOISTURE
MOLECULAR WT DRY, LB/LB
MOLECULAR WT WET, LB/LE
STACK PRES, IN HG

STACK VELOCITY, FT/SEC
M&SS FLOW, DSCFM

MASS FLOW, ACFM
PERCENT EXCESS AIR
PERCENT 1SOKINETIC

GRAIN LOADING, GR/DSCF
GRAIMN LOADING, GRAACF
EMISSIONM RATE, LBA/HR-STD

EMISSIOM RATE, LB/METU

1-3488

7-6-83
PI-EK

oo
£

o=

NS
Ol « =

WP
G~y Oy e

[ AT Y N S 1 ¢ B o IS (I 1
- - HN\]

2NN Y POl

=

[v2
L]

i
[

0.75
¢4.229
2.405

1.249

260

a
0

967 .246
45,408
0.045
29.624
29,10
29.23
14.34
1,397
2,156

76.421
0.00000
0.00000

0.00000

4-27

1-MS-2

7-6-33

VR

30.22
1.012
23.24
0.703
63.5
295,
54,
7.

1=z,

et B~ B (VI U ol Y |

20.
-0.1
0.79
4,231
2.40%5
a.387
&0

0

105.109
0.00000
0.0QQ00

0.0000Q0

M/5 BASIS

o

[raCRR ]
(/%] « . .
QOO OO RN O N WG

el

15.185

#DIW 01
0.00000Q
0.00000

g0.00000
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FIELD DATA

Page _ of

Plant Impinger Volumes Probe Length and Type v )
Date v Initial Final  Net Gain Nozzel Size & 1.D, "
Sample Location _ .. . . Lo\ bl A9 Pitot Coefficient & 1.D. .
Sample Type /L ‘53{‘4- 6’)&9 L ‘_{_ Assumed Moisture ) o
Run Number' - _536“’ 55'-’3 [A. Molecular Weight, Dry, (Md) o
Operator_/ . . o . N Meter Box Number 1>~ U
Ambient Temperature S Meter Coefficient . -
Barometric Pressure 2B . O o Factor [, 7
Static Pressure, (H,0)__ ~0.10 Silica Gel K= J32 I3 i
Filter Number(s) TUAL) ULL_J'_ M % k(Nd)d 837 75 (558 - Y
_ 4 {Tm
. 8K = K(N,) (Tg) (P)
Leak Check: Initial at /(< » Hg, .v7~ CFM¢-> > 1Enit SASS Condensate
Final at /I " Hg, .O/3CEM alx "
Pitot Leak Check: v Tota) Volume HA Ly
Clock Time
(24-hr) Temperature Of
Clock Gas Meter Orifice Pressure
Reading Differential
Traverse Samp ling (Vm), ft 3 Ve:{g:;ty (aH), in. Hy0 Gas Meter Pump A
. Time, min vg,
Point ’ (arP.), Organic Vacuum
Number P in, ﬁ 0| Desired Actual | Stack | Probe | Impinger | Module | Oven] In | Out | in. Hq | VAP
o Intt. /8 734 2
. 7D . (‘ ~ £ Td ™, 5 . .
- (\;ﬂﬁ(/{ '5 - 10 ? ! 1(1 qu ;4’}7 ﬂ{}f .?,"'/O 53 S/-, ,7
- N - oy, T y '/7;'):' / I < ) -
io L5295 o045] F8| i |3F gk ar AN
— N iy . o N N T NP g -
/5 5,40 Db | e | b |35 il Mol |3t o
! AQ fjg b T 104 au‘i Wi 337 7(.7 AASG |55 | A
E N ' iz , Apdsi ¥ | A
A% LLlobl | 05 1 uh | b4 |32 g 24754 83 | 5
. - ) i ] j 217y -y T AT
L 20 L:)u:;.lﬁ?/ 105 ol \(j(i ] fb{t}/ /(ﬂ 44 f/)?’f 35 Qg\:_
0135 ' : ‘
N . 2 -~ h\{ ~ s e ! 7 1] ~ . ~ L
F-\ | 35 Y e 251 10 o] A2 |34 7 B4y 7
TR i v =~ T ( 2 =27 ~ ") -" , ( 4
r3 | 4o _ L | 071 93] a%|ax L 2T | %
, 7602/5/81/Rev |
4 dhanged ports
Comments: J




62-v

-
Page X of A

Clock Time
(24-hr) Temperature OF
Clock
Sanp1 Gas Meter Orifice Pressure
ampling Reading Velocit Differential
i y Met
Traverse | Time, min (Vg), ft 3 Head | (BHY, in. H0 Gas Meter Punp
Point (aPg), Organic Vacuun | Avg.
Number Init, in. Hp0| Desired Actual | Stack | Probe | Impinger | Module |[Oven{ In | Out| in. Hg vaP
Z i B . 2207 ’) 0 f 4 ;
A3 e o075] 09 1,4 |23 Fo Rkl A
+ 1774 D% IR TAER (Y a9 Wil 7|4
7 Yz P . - . '/ ] -7 N N2 L y s 7
5 G779/ D7 90| A ol 70 SN B9 7 |
0 s . - . e B ] 7 » .
2 1 50,588 | 0l Z+| 92 |33 (3 A G719 » | g
S 1034
.'\
Run No. - Date s Sampling Location - "

Comnents:
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FIELD DATA Page _+ of _
Plant ~rx¥ . ~ oo Impinger Volumes Probe Length and Type  *-71 %%
e g N
Date 7!/!( 2 Initial Final Net Gain Nozzel Size & I.D. .
Sample Location &gy Q@Q:’_si IS : : / Pitot Coefficient & 1.D0. < .o EO
Sample Type [ fi7.05 @& ; D A Assumed Moisture 7.7 /-, o
Run Number___ % ~o a9 Molecular Weight, Dry, (M) L
Operator___ziy )by oo - Meter Box Number £
- : N = « ol
Ambient Temperature - 0 -0 Meter Coefficient_ . 1t
Barometric Pressure 1.¢" (~/D J - - a@Factor /{1
Static Pressure, (”20) SRANIA) ‘Silica Gel K = 14
Filter Number(s) - - EON v { K(Nd)" = x ( )4 = “/,A
e - ! - 4 (Tm
10 8H = K(Ny) (TS_) ( p)
Leak Eheck: Initial at " Hg, 2T CFM SASS Condensate
) Edmal at " Hg, S CFM
Pitot Leak Check: — Total Volume A T % 004
Clock Time
(24-hr) Temperature OF
Clock Gas Meter Orifice Pressure
Reading " Differentia)
3 elocity in. Gas Meter
Traverse %?::g”;:?n (Vm), 1t Head (aH), in. Hp0 Pump Avg.
Point ’ (APﬁ), e Orqganic Vacuum P
Number T 3w ity in. A0 | Desired Actual | Stac robe | Impinger | Module | Oven| In | Out| in., Hg | VAP
! o L5 Init. 723 460 2
SV - ) - = n . . - . ~ .
o e ) BAA O a8 228120 (279 7 gz 9518
N c‘-:’ N - | - PO . . ~
20 =2 Seo.o {07 [AX513 \ N9d iy IR LB ST
. (J 2 3 3 —— - ~— G (SR Ky ’ -
30 2 297 1 L3 | 223170 t 1A%y Cx _Pxlg bon| s
(&Y% / ) i . sl - N - . , .
yp == | 936, 2 68 1A 1200 1300 Bl Gl Ml o9 ] 1€
CSPA G - T I N . ‘ -
28 A | 979 5 Oy | 227 1.0 (29 [CONTE e Ve | R WS
£0 2| sl e Jons L0 1289491 6 LGl vozl s
) AL | puad WA P NAR L NOR el 61 {esle3 lerlog
i - . ] ~ e & Lo j < 1 C
& 2 ndh ¥ N don S LA R 9 I WA (SN
AN B2 |- = L0C ALY 295 ey 3 S e

Comments:

-}

)

CO AT M YO fo CRANGE Froom POSt & 40 p@Wwt R

7602/5/81/Rev 1
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-

Page . of _
Clock Time
(24-hr) Temperature OF
Clock
) Gas Me_zter Orifice Pre§sure
frmerce | T, T3 | o i
:olnt / 3 (aPg), . Organic Vacuum | Avg.
umber 4,5 e~ Init, in. Hp0| Desired Actual | Stack | Probe | Impinger | Module |Oven| In | Out| in. Hg VP
(06 LS LS IS LB 33|y (5 el /i3 a0
i [ 9.0 6T O 1o s L L7 B3 | “r e |wilcored 20
LAC 2005 JOf, P o2d 2o D 1283 |30 To | N T
Pl RG0S LG LA A D s 29130 &7 /iyl 147
O 06,7 ob JRAAY DR Jaadled O Wi gzl
[5O Y X 6T 1A LA N agelend AN R0 W68 2N VA
L0 AT S 12 aq |1 R 3Y e L
e o R B 07 |2AMA 1a  [Ravlae AV a1 R A IR
15 ¢ Gem3 0 O R4 |y o [0l |75 g oded 2o
KSR 2 55 - R , - — . - —
N g1 .2 b CG RG22 an |yl /| alroclzes] /A
2C0 5230 % AN DRI DA A R P e 1 AR WA V2 U R
2O 56% S T IR NG O RG] 58 A sl r9
ENAN LCGL 0 6T | AN I 1D a0 e el
i GHLI Y LG 225 [T Dy 349 22 Freodtos o LY
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SASS ANALYTICAL DATA

Plant QQ:.\4 'c% a%g< FE35 G_/ Sample "’u.ﬁéﬁ.’-&

Sanpling Location Run No. o
Recovered By, Recovery Dau_iﬁ@_ Run Date___ F(2 /92
Cozxments

Analyst Responsible

Calculations and Repor: Reviewed By Report Date
FILTERS USED CYCLONES
¥o. .3 1) Used Pretared Container
3 53 (yes/no) (No.)
249 10, .
u
lu

IMPINGER VOLUMES

Inicial Fizal
First (H;07) 500 =t O =
Second (APS + AgNOy) ___ Sno  me 459.6_mt
Third (APS + AgNOy) ___ SO  wi O me
TOTALS ‘ e ! Ca.n =l

SILICA L WEISEDS

Inicial Final

Boo ¢ 94
.0 3 d9€.8 s
Bno 3 qN-Q_.

TOTALS 8 g Gain g
CONDENSATE
TOTAL VOLUME COLLECTED Y
Volume Nesat i ©l '
Volume Extracted =l
Volume CH.Cfs Extrace (3 x wl) nd
Extracted Condensate: pH Neat
Amount 96% ENOq added _ 0
pH Final
TOTAL GAIN al

4-32
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FIELD DATA Page
Plant \QLK_& DERALES Impinger Volumes Probe Length and Type 4 f"]’/’ K1
Date ’/ ”/ 2 Initial final Net Gain Nozzel Size & 1.D. .35 7
Sample Location <t TOUSE, 120 Pitot Coefficient & I. D. g 38
Sample Type /(L 100 150 ~j0 Assumed Moisture 0 7% o
Run Number &L Molecular Weight, Dry, (M )
Operator _ AJ/ 7 Ys Meter Box Number Y34 ‘ Di, 5 Y
Ambient Temperature 74 Meter Coefficient  , /A5
Barometric Pressure - . . a Factor YY)
Static Pressure, (H,0) - 18 Silica Ge Gel K = LA BT D
Filter Number(s)  f/4 Hilg £ 44,3 K(nd)? = x( V= xe5
- 4q
8H = K(N,) (TS) ( P)
Leak Check: Initial at /LI  Hg, DOZCEM SASS Condensate
Final at /2 " Hg, ,D T CFM
Pitot Leak Check: Total Volume - £
Clock Time
(24-br) Temperature OF
Clock Gas Meter Orifice Pressure
. Reading Differential
3 Velocity ; Gas Meter |
Traverse ??ﬁg”;gn (V) £ Head (aH), in. Ha0 Pump | ayq
Point ’ (dPﬁ), ] Organic Vacuum 7
Number O ‘e('fj Init. ll’:\i Q/‘E in. Ry0 | Desired Actual | Stack | Probe | Impinger | Module | Oven| In | Out | in. Hq | VAP
e -~
F . - - ' [ ¥ ~ |
A. | = 575 .0lo| 085 | A .74 |73 74 BAL | A oo
9 59750 ,05 | 179 |79 %J 75 919y & |mey
)5 (99 96| 0t | T4 | 79 |37 7/ gs| og| & |aws
ER 703492 Gl | 5T | | DM, v/ | A3| G |
» { 4 s/ PYREE - Va7
&5 Jot 98, 07 | 74 | 141 AY 70) J\9/ | & |
- /:1 S - 7 ' N . g e
30 7C7 35l Ohh | 74 | 74 1Ay 70 i\ gzl 7 |eese
._J /u-/ ke &f A \./‘; i l“ ) v .')\“F\i.l

Comments:

7602/5/81/Rev 1



ISOKINETIC CALCULATIONS - USEP&: M/

ROCK OF AGES - NoO. 2

RUN NUMBER
DATE OF TEST
OPERATOR

METER VOLUME, CF
METER COEF
EGROMETRIC PRES, HG
DELT& H, IN H20
METER TEMP, DEG F
STACK TEMP, DEG F
COMDENSATE, ML
FERCENT CO2

PERCENT 02

FERCENT CC

PERCENT N2

STATIC FRES, IN H20
PITOT COEF

SORT DELTA P, IN H20
STACK ARES, SQ FT
NOZZLE DIaM, IN

TEST TIME, MIN

MASS PRRTICULATE, G
F-F&CTOR, DSCF/MBTU

VaLuME, DECF

WATER UaPOR, SCF
FERCENT MQISTURE
MOLECULAR WT DRY, LB/LB
MOLECULAR WT WET, LBALB
STACK PRES, IN HG

STACK VELOCITY, FTASEC
MASS FLOW, DSCFM

MASS FLOW, ACFM

PERCENT EXCESS AIR
PERCENT ISOKIMETIC

GRAIN LOADING, GR/DSCF
GRAIN LOADING, GRAACF
EMISSION RATE, LB/HR~-STD

EMISSION RATE, LE/MBTU

560.042
0.973
28.8
1.588
107.7
220.5
1037.9
7.9

2.8

G
83.7
~-0.1
¢4.79
0.231
2.4035
1.24
260

u

&81.833
51.678
0.0355
29.3352
28.91
28,959
16€.15
1,480
2,331

65.762
0.00000
a.ao0000

0.00000

4-34
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Plant_ RO0Is OF f&e S

FIELD DATA

Impinger Volumes

Probe Length and Type

PaqeLofﬁ

4" YLy

Date ”/"/7{3 Initial  Final  Net Gain Nozzel Size & 1.D. (7[5
Samp le Location Q/LQ HOU5%. JYURY b!‘ﬂ.l -3 4 Pitot Coefficient & 1.D, , vt
Sample Type JI)-4 #A‘f;réfii K551 39-% Assumed Moisture 275
Run Number % 5‘?2-1 ;v’;'f;""i’l ;Li)' 2 Molecular Weight, Ory, (Md)
Operator /}1‘.}}{‘/{[; 5 LY 515 Meter Box Number s
Ambient Temperature 7 Meter Coefficient , 725
Barometric Pressure 2 §-&U @ Factor /. 0/
Static Pressure, (H)0)__ /0 Silica Gel K = 334.93%
Filter Number(s) | k(nd)d =43743% (5% - 153Y
aH = K(Ny)* 1‘.’:) ( P)
Leak Check: Initial at A0 * Hg, Q2% CFM SASS Condensate
Final at /2" Hg, _O,/5CFM
Pitot Leak Check: .~ = Total Volume 3171
Clock Time
24-hr Temperature OF
{ )
Clock Gas Meter Orifice Pressure
: Reading Differential
» 3 Velocity < Gas Meter
Traverse ?:::g“;?n (Vm), ft Head (aH), in. Hp0 Pump Avg
Point ’ (apr.), Organic Vacuum i
Number - - in. ﬁzo Desired Actual | Stack | Probe | Impinger | Module | Oven{ In | Out] in. Hq | VAP
VBB [ 737 LR
, -3 - o Vs Ve e . R P . T e
A - /{"Q ///‘/ ) [/)7L 95 NI lr/ (5 9!/ s | 75
N PN - AT/ , 7, 7 C 1 vl -
21 o 77.H409| 07 //H/ Q4 200 < s | D {37] 4
/l 5 ﬂ o - . = P i
2| 5 %54 ~/7 ©C71 /(,7 190, ///),, (o5 ArA L NS T A
s y % # - Y2 7/_7" 7. 1 -
4 | a0 NN AN % 3235 |SS| 7.5
Zi ! G — I Yl Y, 4 e . —F
A | 3% 72937 | 00| 9% 4% |0 81 A BENS5 | 7.5
L | 20 “’7/ 452 ,005 M 478 [ 2%\ 5 K5 j“P?
. . p P i e - NP=ER
Uf '( ‘";LA'/ hrb‘%h i Tt “aT[ '.';Lllu 11" tz# ;"‘;J };L / C\T 7.
3 i 7 7 le'ea i 177 N N - ' . 4 <. Iy’ —
b | 25 719 /45 : K| 2 A7 | L3 \T G NS\ | 74
T e N A0 vGo ” @ lor V 9 .
& 2.}\‘) ! _'.7; {fal ‘U/; ;(J‘I !Ab)ci a‘r(/’:i [// /jﬁ)/\ ‘i?‘-v’) '7 L?

Comments:

"* ("} (\/\ #
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Page <*_ of -’

Clock Time
(24-hr) Temper ature OF
Clock
Samo ] Gas Meter Orifice Pressure
amp ing Reading Velocit Differential
Traverse Time, min (Vm), ft 3 Head Y (8H), in. HO0 Gas Meter Pump
Point (aPs), Organic Vacuum | Avg.
Number Init. in. Hp0| Desired Actual | Stack | Probe | Impinger | Modute [Oven| In | Out| in. Hg | VAP
a7 i -4 -9 . Lty 3 N ; . -
B2 |49 75119 LG WIS | 103 190 (¢4 2u8 153 Z.0
- -w o/ 71y N ol ¢ / w15 kgl #
B | A 154 . b Ol | 85 | 0l |gu¢ [ s 20 RUR AN
L4 |55 757035 | 0% 8b | 0| @0 A% 2 By 7.0
prla | Ll 200,99 W8 | 78 | 725 G/ A STV 4.0
1742

- -5 7 / Loy
Run No. \: /7 sy Date /,'/ rz’//gj

Sampling Location . SEH A/ </ el
7

Comments:
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FIELD DATA Page J of _/

Plant _£)K oz N 5 Impinger Volumes Probe Length and Type ' .
Date 1. "7/x""3 Initial  Final  Net Gain Nozzel Size & 1.0, __ 3% 7
Sample Location Syli) piiyss J @ Pitot Coefficient & 1.0, ¢ ¥~
Sample Type {ifi (. VL. .l Assumed Moisture , .
Run Number oy Molecular Weight, Dry, (M )
Operator Z;{’{,'MJS" L Meter Box Number MAff ~D55 Y
Ambient Temperature 75 Meter Coefficient I
Barometric Pressure . a Factor I
Static Pressure, (H,0) ", /9 Silica Gel K = 591372
Filter Number(s)  Au) 5008 44% (.2 k(nd)? - x ()Y - ig313
. 4 {Tm
an = king* (7)€ P
Leak Check: Initial at /2 * Mg, 203 CFM SASS Condensate
Final at 32X " Hg, .pJ7 CFM
Pitot Leak Check: Total Volume [7.
Clock Time
(24-tr) Temperature Of
Clock Gas Meter Orifice Pressure
‘ Reading Differential
Velocit :
Traverse Sqmpling (V). ft 3 Head Y (aH), in. Hp0 Gas Meter Pump A
Paint Time, min (dpﬁ)‘ Organic Vacuum ‘/_19.
Number ~ [ENY e g5} 0. A0} Desired Actual | Stack | Probe | Impinger | Module | Oven{ In | Out] in, Hq | VAP
0 £ | inte. 707 /k;[;://
.z . R ~ 7 — .fzﬁ <7z ” Fi p p .
A-Z | 5 2100 | 0F | T4 TS | PE gz 2911 %¢ |96 | /O |- -
0 Z " - -1 L 7 i -7 s r e {f "3 -
/I."’ ?/1.?1 h/k‘._/‘; /j{if) 3 4 ’q A 7:77! ﬁ;’!& /:/’7‘/ 7-.,4-" 9-?/ I‘7 v/ /(’7‘\ M
> pef e~ . ‘//‘ e . o . e B :), ) — . B
/5 TS| LGS 7| LT DA 70 A4\ | = o)
- . Py T | 250 - Y 2 A —
a6 70704 | e | 79 | 68385 Ll A 59| F# | 0 )
Py — 4“7 “1 /4 Taw L . PTgs 7 V70 1 =1 7 - -
2% ‘ 1T 22 ple | 174 | 55| 3 74/ B BENEG | A |-
- vy 7 G -7, 7 4 e o I o xl,* _ "
30 720 3] o) T4 | OD| < o\ YL e |
\ v

J § ‘.‘ - 43’,’ . v . ,' .;, i (.I,. (...-»‘.. “
7602/5/81/Rev 1

Comments:



ISOKINETIC CALCULATIONS - USEPs: MATS

O

ROCK OF AGES - NGO,

FUM MUMEBER
CATE OF TEST
GFERATOR

METER UVOLUME, CF
METER CQOEF
BAROMETRIC FRES, HG
DELTAS H, IN HzO
METER TEMP, DEG F
STalK TEMP, DEG F
CONMDENSATE, ML
FERCENT COQ2

PERCENMT 02

FERCENT CO

FERCEMT N2

STATIC PRES, IN Hz20O
FITOT COEF

SORT DELTA P, IN HzO
STHCK ARES, 20 FT
MOZZLE DIl1AaM, IN
TEST TIME, MIN

MAsSs PARTICULATE, G
F-FACTOR, DSCF/MBTU

YOLUME, DSCF

WATER VYaPROR, SCF
FERCENT MOISTURE
MOLECULAR WT DRY, LEB/LB
MOLECULAR WT WET, LEB/LE
STHCK PRES, IM HG

STACK VELOCITY, FT-SEC
MASS FLOW, DSCFM

MAaSS FLOW, ACFM

PERCENT EXCESS AIR
FERCEMT ISOKINETIC

GRAIN LOADIMNG, GRADSCF

GRAIN LOADIMNG, GR/ACF

EMISSION RATE, LB/HR-STD

EMISSION RATE, LEB/MBTU

36.383

K]

[
L
[

fQ

DN Dl
. . N

[}
Wk~ o@gm NGO

(W~ 0.

[

[ e}
A ]
03y ™ .

[ I 0 W )
£y e
)

[4)]

L
3

[R=2 =X

)]
<

0
g

23.17¢
1.539
G.u44
29,552
29.04
28.59
1¢.73
1,580
2,414

102,100
¢.00000
g.ocoa

0.00000
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12,564
0.810
0.061

29.552
28.85
23.59
16.35
1,474
2,446

g3.741
0.00000
o.,00000

0.00000
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o7~ MUREY CORPORATION
— AMBEENT-ATR-7-PERSONNEL-MONF TORING- LOG

COMPANY (ﬁa (A [ L LOCATION Yge oo PROJECT NO, - . RECORDED BY ¢ . o
CLOCK TIME FLOW RATE TOTAL COMMENTS/NOTES :
(24-HoUR) [ELAPSEDcuNITS ) VOLUME- | BAROMETRIC PRESSURE,
RUN AN TIME AVERAGE | samprep— | SAMPLE | ReCATIVE HUMIDITY,
DATE | No. LOCATION OR PERSON | POLLUTANT START|FINISHl (MIN) ISTART!STOP FLOW (UNFS—) FB. AMBIENT TEMP., ETC.
/4 . L L TEpogas € " ‘ ChETCl v (‘_Z,'.'»'-w‘
v / - fom e VoiT I5£3 A oo E -~ H(i* )7 (:-
s 7 WIF | \ e
667 R (m€ | T 71°¢
ooy s R ) 28
" g VAR g2
3 (}_ s ]

~



SECTION 5
ANALYTICAL RESULTS

5.1  FUEL AND ASH SAMPLE PROXIMATE AND ULTIMATE ANALYSES

5.2  PARTICULATE EMISSIONS FROM SASS SAMPLES

5.3  PARTICULATE AND SULFUR OXIDES EMISSIONS FROM EPA METHOD 5/8 SAMPLES
. 5.4  HCY1 EMISSIONS FROM HC1 TRAIN SAMPLES

5.5 TRACE ELEMENT AND LEACHABLE ANION ANALYSES

5.6  TOTAL CHROMATOGRAPHABLE ORGANICS (TCO), GRAVIMETRIC ORGANICS (GRAV),
GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS), AND INFRARED SPECTRA
(IR) UF TOTAL SAMPLE EXTRACTS

5.7  LIQUID CHROMATOGRAPHY (LC) SEPARATION AND IR SPECTRA OF LC FRACTIONS

5.8 GC/MS ANALYSES OF VOST TRAPS

5.9 N0 ANALYSES BY GC/ECD

5.10 BIOASSAY RESULTS



5.1 FUEL AND ASH SAMPLE PROXIMATE AND ULTIMATE ANALYSES
In the following, the sample denoted cyclone ash test 3 is a blind

duplicate of the cyclone ash test 1 sample.

5-3



LABORATORY CERTIFICATE e e

CURTIS & TOMPKINS, LTD.

ESTABLISHED 1878

Bulk Oil & Chemical Survevors. Samplers & wWeighers
Analytical & Consulting Chemists

SOUTHERN DIVISION FOOD TECHNOLOGISTS

401 Canal Sireet 290 Division Street ENVIRONMENTAL ANALYSTS
wiimington, CA 90748 San Francisc - —
2135456740 415 0.CA 94103 MEMBERS, OFFICIAL CHEMISTS
TWX 910-345-6820 5-861-1863 AND/OR SAMPLERS FOR GOVERNMENT
ANALYST WILN Telex: 171042 AGENCIES AND TRADE ORGANIZATIONS

CABLE: ANALYST SFO

Laboraiory No. 83nlé60 Reported 12/14/83

Preliminary No. 4625 Sampled —--=—===-
Received 11/22/83

For ACUREX CORPORATION

Report on 11 samples of Products
Mark

1) 819449, RA Coal, Test 1
2) 819485, RA Pet, Test 2
3) 819478, RA Coal, Pet, Test 2

h 4) 900209, DM Coal Water Slurry
5) 819498, RA Bottom Ash, Test 1
6) 819498, RA Bottom Ash, Test 2
7) 819476, RA Cyclone Ash, Test 1
8) 819504, RA Cyclone Ash, Test 2
9) 819457, RA Cyclone Ash, Test 3
10) 819475, RA Composite Particulate, Test 1
11) 819475, RA Composite Particulate, Test 2

P.O. RB59186A Rel 7
SEE ATTACHED FOR RESULTS

SAMPLES DISCARDED 30 DAYS AFTER RECEIPT UNLESS OTHERWISE REQUESTED

5-5



12/14/83

ACUREX CORPORATION -2~
83n160

ULTIMATE ANALYSIS - Dry Basis,t 1 2 3 4 5 S = 8 2 10 11
Oy S ——— 71.50  73.80 73.10  83.50 16.70 21.20 30.90 33.60 30.90 14.50 21.10
Hydrogen=--===---=--cmcooowoooo 5.30 10.30 5.60 5.30 0.14 0.17 1.40 0.92 1.07 1.54 1.10
Nitrogen (lst Test) =--—-—--==- 1.51 0.08 1.27 1.52 0.20 0.35 1.00 1.20 1.06 1.00 0.48
Nitrogen (2nd Test) =—==m—~w---x 1.53 0.16 1.48 1.62
Nitrogen (3rd Test) =—=——~m—=n 1.58 0.20 1.40 1.66 '
Sulfur (lst Test) ~—===-=====x 0.0922 0.07 0.63 0.84 0.24  0.18 4.50 2.90  4.60
Sulfur (2nd Test) --—-~====--—- 0.0552 0.10 6.65 0.90
Sulfur (3rd Test) ---=—=-—=—--- 0.0983 o0.08 0.68 0.95
ASh ~~mcm o 8.78 1.66 7.02 4.41 81.59 0.54 51.06 51.04 48.39 61.40 42.71
Oxygen (by Difference)~—=====-- 12.50 13.93 12,29 4.09 1.08 77.48 10.94 10.08 13.79 21.56  34.61
Chloride -—-====—=——mm—mmmmmmn 0.20 0.07 0.23 0.20  0.05 0.08 0.20 0.26 0.19

o1 PROXIMATE ANALYSIS - Dry Basis,$
]

(=) Gross Heating Value

BTU per Lb. -=-ce-ccmmwoes 13,825 12,870 13,670 15,020 600 1,600 4,940 5,340 4,700

Volatile Matter ——-—-—--=—-- - 34.14 92,92 42,33 30.69

Fixed Carbon -—=—=====we—-~-- 57.08 5.42 50.65 64.90

Ash ~———m e e 8.78 1.66 7.02 4.41 81.59 0.54 51.06 51.04 48.39 61.40 42.71
Moisture (as Rec'd) -~----~ -— 2,73 0.53 1.43 44.07 0.15 0.14 8.73 3.99 8.97

3J. vale of Curtis and Thompkins reported by phone to H. Lips of Acurex on March 23, 1984, that the sulfur
analyses for sample 1 were 0.92, 0.95, and 0.98 for the three tests, respectively (authors)

YEiZes TPy S



5.2 PARTICULATE EMISSIONS FROM SASS SAMPLES
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ACUREX
ANALYTICAL REPORT

Sample of: CﬁEA’l/ﬂac/A 07/ 4?\
Sample Date: =z 7"‘@“‘ ?3

Requested By: M&&Z&/

L.D. Number. _ 3072356
Analytical Method: 5455 "'j ér %c% 7{Q [‘/é'?} /7‘%

Dzte of Analysis:j,//s - 7/))‘?3 ‘

Lab I.C. Number Component Anatytical Resull Unit
¢ SASS probe | /.S99% #
LA 2V S BV P 217 TS
i } D, 1077 na?
$/%9s . /O/ c7c/u;k (9.0?77
DY) s c s | ©L5C
¥ 995 fp cyelon | 0.0293
/9963 Flfec 3590 /3740
/039 =
.S el
/7444 Filtee 360(72) /. /553
(.79t  Tave
O-055Y a7 \L

Ansalysis By /g(g-fﬂzgt

5.9 Date_ 2-22%3

Form EED- -DE2

S'EY



ISOKINETIC PERFORMANCE

Plant_Rock oF AR&ES

WORKSHEET & PARTICULATE CALCULATIONS

Performed by \)AE,K

Date _ 9-(-%¢ 2

Sample tocation  Ca. s Mpve

Test No./Type / — SKeS
Barometric Pressure (in. Hq) Ph 2¢. 2%
Meter volume {std),
17.64 [ +
+
432 .25 % Vo ot ISR VA TR
O\ [y + o2
13.6
V-8 T N\t %0
Volume of liquid collected (grams) Vie 4L
Volume of liquid at standard condition (scf) Vw st )
V1. x 0.04707 WSt s ol
Stack gas proportion of water vapor
VW std R é’é-__lqg BWO 00‘1’5‘
v TV GSwog) * ( )
w std m std FORYG
Molecular weight, stack gas dry M
(1b/1b-mole) d
(% CO,x 0.44) + (% 0,x 0. 32) + (% No+ % CO x 0.28) - 29.624%
(2.1 x 0.44) + (12.2x 0.32) + (go7 + x 0.28)| sRo™
Molecular weight, stack gas wet
(1b/1b-mole) MS 29.\0
Md(1-B,,) + 18(B ), Ric2y)(1-,0%s) + 18(.ev5)
Absolute stack pressure (m Hg)
p (in. H,0) (—o1) :
stack Ha . P 2§8.23
Pb + Y . (ZI.LH + T S
5-10
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mrl =144, (J0.C")2--144

Temperature stack gas, average (OF) Ts 27 %.2
Stack velocity (fps) -
. Tsavg + 460
85.49 (cp) (ms avg) —-5;——74-5——
Vo(avg) | May
(P (274.3) + 460
85.49 (1% )(J.23
(L) (0ezy ) [ (75
Total sample time (minutes) 6 260
Nozzle diameter, actual (inches) Ng ). 2%0
Percent isokinetic (%)
17.33 (TS + 460)(Vw std + V_ std)
6 Vs Ps Ng? %1 76421
17.33 ¢ + 460) (( )+ ( ))
( )( ) )( R
Area of stack (ft2) m=_3.1416 Ag 240

Stack gas volume at standard conditjons (dscfm)
60 (1 - Vsav AS 528 Ps
g T, avg + 460 79.92

60 (1- _ () )( 528 ><‘-——)>
+ 460 (29.92)

Byo’

ACEM RS 6

\J:gc(_)

Particulate matter concentration, dry (gr/dscf)
15.432 Mplgrams) 15.432 (Q.X/50

metd E&Z@.‘ZT

3

O, 0035%

std)

Emission rate of particulate matter (1b/hr)
0.00857 (Q.) C , 0.00857 { )

S S(std)

5-11
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ACUREX

Sample of: M,/%sé 6/445

Sampie Date;

2 =7-%3

Requested By: ._4_!44‘2&.2&4___

1.D. Number:

2OVIT-6D

ANALYTICAL REPORT

Analytical Method: __SLS._M_Q (7‘&9«‘ 7= é’j?(é,'(fs-
Date of Analysis: M/‘(B

Lab 1.0. Number Component Analytical Result Unit
RIS 490 fromwesh | [ 5¥20 2
N A2 Fa
: OGS ~al"
87979 % Ou eyt | ).y
L9993 3 c)w/a-v. | O.3/60
19 908 Flte 376 | 1.370%
)09 Tars
O/ ol
¥/9 949N Flltee 351 7.25%
1/ writd ﬁr&
07449 wat"
19 4¥C Fttee 3601 [ 254
(. /7560 Tayre_
O 3D e Vv
Analysis By_@s?]é‘. e

5-12 Date 7' DD—?s

——

Form EED--082 58!



ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant__ Rpck of AGES
Date  9-3-§3

Sample Location_Saws tHwse

Performed by D E

Test No./Type 2= SASS
Barometric Pressure (in. Hg) Py 29 .60
Meter volume (std),
v AH
17.64 ('m Pb f 1
a TFTGU—
0. O Vo std $%1.§33
( N\ /Gs.L0) + (1.9¢¢ )
13.
1768\ a3 [\ Ty = %60
Volume of 1iquid collected (grams) Vie 1097.9
Volume of liquid at standard condition (scf) y
V1, x 0.04707 Wstd | shen
Stack gas proportion of water vapor
Vi std s ($1-e3¢ Bo 0.055
v +V ELew) + ( )
w std m std FET522
Molecular weight, stack gas dry M
(1b/1b-mole) "d
(% COzx 0.44) + (% 02x 0.32) + (% N2+ % CO X 0.28) 2 Ql'g.g-z
(7.5 x 0.44) + (8.8 x 0.32) + ($37 + x 0.28)| Fiavomn MPL
Molecular weight, stack gas wet
{1b/1b-mole) MS 28.41
Md(1-B,,) + 18(B,,), Risn)(1-0557) + 18(es%)
Absolute stack pressure (in. Hg)
P (in. H,0) (—o. ) Yy
stack 2 p .Y
e > Reed) + 35 s L
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Temperature stack gas, average (OF) Te 240. %

Stack velocity (fps)

/Tsavg + 460
85.49 (C ) (AP, ") I
Vs(avg) oS~

(290.9) + 460
Re.57) @z )

85.49 (,03 )(.,281 )

Total sample time (minutes) 6 0

Nozzle diameter, actual (inches) Ng 1.2%0

Percent isokinetic (%)
17.33 (TS + 460)(VW std + Vo std)

v P N42
9 s s d %1 562

Area of stack (ft2) m=_3,1416 Ag —
mrl == 144, (/0.5 )2-~144 2.408
Stack gas volume at standard conditjons dscfm FYREN 2,331
60 (1 - B _)Vs A 528
wo' -avg s T, avg + 480 <
QS /JHQU

60 (V- () )( 528 >< >
+ 460

Particulate matter concentration, dry (gr/dscf)

15.432 Mplgrams) 15.432 c, ¥
VMt (std)
Emission rate of particulate matter (1b/hr)
0.00857 (QS) Cs , 0.00857 ( ) Y E
(std) P

7602/5/81/Rev 1
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5.3 PARTICULATE AND SULFUR OXIDES EMISSIONS FROM EPA METHOD 5/8 SAMPLES
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ACUREX

Sample of: 6/74:/4,//&/(. g//{}e\

Sample Date: -7/6 - 7(/7,/83

Reguested By: é‘_‘n.é,é—ﬁézbi___

I.D. Number: 367 7 Sg Gl

ANALYTICAL REPORT

Analytical Method: ’W/S/ F;/?‘c( “‘)efg /rS

Date of Analysis: 7";3"83

Lab (.D. Number Component Analytical Result Unit
S e O.47¢ o
/957 Filher c.. O.973C5 S g
.00 nel—
— ) - ms F‘./‘fex: O. SA3¢k
¥/956¢ fes/ ] O. D Tara
0.07% ) xaf
L M) R)¥?r& O, S3376
L fesf' ) O.479+7  Tere
O. 08972 a7
C/S 450 s Filter O. s 004/
< 7ésf3 ) 0.7765—"/ 7"&(‘1

.02 ) nel

Analysis By /”M“ A
5-17 Date 7'))57/3

Form EED- -082 5/81



ACUREX

Sample of. /~y cé 3
Semple Date: z )/é - 2/7/? 2
Requested By: Lﬁi&ﬁp@qﬁ—

1.D. Number: g077 3S. & 2

ANALYTICAL REPORT

Analytical Method: _;ﬁk_&e_yie / S 0‘% /%/ ? /W.‘u‘(‘
Date of Analysis: 7‘&5‘ ) .

Lab 1.D. Number Component Analytical Result Unit
Yo Af o.5 my SO3
$19569 ot -
&/ 5567 A/~
/S/- /Mﬂu%(o{ §‘7
&194920 msfs = 2 2.6
/e /u-?dw&;'-( “
&1 995/ nsfs -3 * —
/ s /n?én;yq" 9' D ,y
¥/5570 6% 4,0, 22 wy SO
S cam [
§/556% MK -/
A3, my)»';u 343-7
)24 7 A P!
= / 272 i 774 ?
)99 YA
97'3 /:n,ﬂinx.ors 4750- ? \V
Sewples 1 A v | S T eln
x> 2395, 9
S oo LA

Analysis By ﬂﬁdéﬁi
5-18 Date 2 ';'\-’K‘i

m——

st

Form EED--082 58



ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATICNS

Plant_Roc o & AeES
Date 7-6-432
Sample Location
Test No./Type

C Ao Hmse

[ =M s—/fz

Performed by }\QKEE;;
[~ \/

Barometric Pressure (in. Hg) Py 28 2%
Meter volume (std),
v AH
17.64 ('m Py + T35
a T;fTTﬁ?T"
(3 ) Vo std 2806
(30.22)\ [rg.2y) + ‘—=
17.64 13.6
) (o) f\(&1S7) + 460
Volume of liquid collected (grams) Vie |
Volume of liquid at standard condition (scf) v ,
V1. x 0.04707 Wstd | 2540
Stack gas proportion of water vapor
Vu std . (2sve) Bwo c.0%R
Vo std ¥ Vi std CESTIRLYADT)
Molecular weight, stack gas dry "
(1b/1b-mole) d
% A4) + (% 0. + {5 N+ % C 0.28
(% €0, x 0.44) + (% 0,% 32) + (% N, % CO x ) e pa| 29024
(2.0 x 0.44) + (/2.2x 0.32) + (00 + x 0.28) pw g .
Molecular weight, stack gas wet
(1b/1b-mole) M
_ S 2% L
Md(1-B,) + 18(B, ), Rieaw)(1-.083) + 18(.052)
Absolute stack pr?ssure (in. Hg) ( )
P in. H,0) (— 0.1 %€.23
stack 2 — P
Pyt 136 , @)+ g s

5-19
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- e . "~ " - - — ——— " . i -2 i U

Temperature stack gas, average (OF) Te 295 .2

Stack velocity (fps) —_—
—. /’Tsavg + 460
85.49 (cp) (JZPS avg) J“FT:“"T_

s v
s(avg) | 15.07
(2953 + 460
5.49 (. {: %—-————~
85.49 (.77 )(:231 ) Jwa3@en
Total sample time (minutes) 6 GO
Nozzle diameter, actual (inches) Ng v.387
Percent isokinetic (%)
17.33 (T + 460)(V, std + V_ std)
9 Vs P Ng2 %1 165107
17.33 | + 460)(( )+ ( N
( ) )( )( 2
Area of stack (ft2) m= 3.1416 Ag
2 144, n(/0-S")2144 2.405

Stack gas volume at standard conditjons (dscfm) Ac Fra 205
60 (1 - B Vs A 528 Ps
wo’ " Javg s -————-———1—6—'5 g + 160 597

Qs 1,31

60 (1 - _ )(__)(__) 528 ()

+ 460 | \(29.92)
Particulate matter concentration, dry (gr/dscf)
15,432 Mplorams) 15.432 QA7) C O. 033575

LY (el (std)
£mission rate-ef-particrirte—matter—{iblhel. o 3 %3"7 3‘7’)
0085786~ 000857 Tt |5 Xl " ds}
5-20 SO 7602/5/81/.%v 1
O 2 0.302
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant_Bocw oa Feds Performed by_ tna Oa"z

Date  o-1-g2
Sample Location Smo fFruus
Test No./Type 2~ me/e

Barometric Pressure (in. Hg) Py 2¢.1,0
Meter volume (std),
v AH
17.64 [ 'm Pb * 135
o Tm—fTé'O_'
31.853 v 2% .~
(0-813 ) m std & ‘—IH’Y
( )\ /(L0) +
13.6
17.64 (ro2) [\Tep )V + 460
Volume of liquid collected (grams) Ve 39.2
Volume of liquid at standard condition {scf) v
V1 x 0.04707 Wstd 1 lses
Stack gas proportion of water vapor
Vw std . (ﬁ'_gfg Bwo 0.060
Vy std ¥ Vi std legus) + ey
Molecular weight, stack gas dry M
(1b/1b-mole) d
(% CO,x 0.44) + (% O,x 0.32) + (% Ny+ % CO x 0.28) 2785572
(7.5 x 0.44) + (3. x 0.32) + (831 + x 0.28)
Molecular weight, stack gas wet
(1b/1b-mole) Mg 2%. 8¢
Md(l—Bwo) + 18(Bw0), 29.562) (1- v.owo) + 18(2 000)
Absolute stack pressure (in. Hg) ( )
p (in. H,0) -0
stack 2 P 257
Py * T35 » (2800) + g s

5-21
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Temperature stack gas, average (9F) Te 329

Stack velocity (fps)
. Tsavg + 460
85.49 (C_) 4P ) /__ﬁ_ .

p s avg S s y

s(avg) | 133

(229 ) + 460
85.49 (39 )(.24¢ ) \/(Jg;«,)(zgga)

Total sample time (minutes) o 0

Nozzle diameter, actual (inches) Ng 6.2%7

Percent isokinetic (%)
17.33 (T + 460)(V, std + V_ std)

0 Vg Pg Nd2 %1 00,057
17.33 (___ +460)((__ )+ (__ )
( ) ) ) )R

Area of stack (ftz) = 3,1416 Ag
arl =144, a(_ )2--144 205
Stack gas volume at standard conditjons (dscfm) ACEM 2,273
60 (1 - Bwo)vsavg Ag 528
Qg 1,42
60 (1- _ )__){__)f__ s28 —
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mplarams) 15.432 QRS c |
Oy 13255 5(sta) |0-03037
~EmissiemrTITe OF partituiate-matter ’”‘rbr—\ SO, = |27 - 3].7,..\)//“/-
000852 (0. ) C —6-00857— M_E 28 S4¢ |
*(std) i

7602 5/81/R
5.2 /‘{/ /Rev 1
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

P‘ant_am_of_ﬁi&ﬂs___-_m._ Performed by )&Ea

Date | 9-1-%%2

Sample Location Saw thoe g

Test No./Type 2~ mc/e
/7

Barometric Pressure (in. Hg) Py 2% 60O
Meter volume (std),
v AH
17.64 [ 'm Pb + Tz
o TFZVJG‘
(4970) nstg | 3300
Be2sq\ /(-0 + ‘e
17.64 13.6
(foi2) [\(ss.y) + 460
Volume of liquid collected (grams) Vie 22.1
Volume of liquid at standard condition (scf) Vi st
V1, x 0.04707 Wstd | g 39
Stack gas proportion of water vapor
Vw std s (£33 Buo O.0N%\
Vo std ¥ Vi std (1529 + (330
Molecular weight, stack gas dry M
(1b/1b-mole) d Qo e
(% C0,x 0.44) + (% 0,x 0.32) + (% No+ % CO x 0.28)] _ T2 &
PASAA M PR,
(7.5 x 0.44) + (5.5 x 0.32) + (837 + x 0.28)
2.0 2 AV g
Molecular weight, stack gas wet
(1b/1b-mole) . Mg 29.04
Md(l-Bwo) + 18(Bw0), (29.55p(1-0. 0%} + 18(0 oY)
Absolute stack pressure (in. Hg) . )
P (in. H,0) O\
stack 2 — P 2%-<
Pp * KR » (R86d + 35 s L

5-23
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Temperature stack gas, average (OF) T 276.7
Stack velocity (fps)
» . ’Tsavg + 460
85.49 (cp) (ms avg) \/.__P.;__..Ms__
V
. s(avg) 113
/(,m,,?) + 460
85.49 (19 )( .2 —
(27 )(2e3 ) J(23~57)(?rﬁ.o+)
Total sample time {minutes) 6 L0
Nozzle diameter, actual (inches) Ng 0.3%7
Percent isokinetic (%)
17.33 (TS + 460)(Vw std + Vm std)
T 9 VS Ps Ndz %I /DZ./DO
17.33 ¢ + 460) (( )+ { ))
( )( )( ){ )?
Area of stack (ft2) m= 3.1416 A —
nrl =144, (10 S 92144 s 2.%0s
Stack gas volume at standard conditions (dscfm) RCFM 2,90
60 (1 - B, _)Vs A 528 Ps
wo’ " avg s T——-—j—o-s g + 16 (WZ -
Qg 1,880
60 (1- _ )(__)(_) 528 ()
+ 460 (29.92)
Particuiate matter concentration, dry (gr/dscf)

15.432 Mplorams) 15.432 ©@-03//7 C, 0.05505
Mg (37X ) (std) 2%
mﬂf particulate—matter—{tthe) &}-;, e qg:;( o/ﬁL%’h
ﬁ0857 ( S . 4 000857 ( ‘_.—:.-& )--—Ep—‘ ¢ /573677‘

7602/5/81/Rev 1
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5.4 HCT1 EMISSIONS FROM HC1 TRAIN SAMPLES
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/\ ACUREX
T ' Corporation

Energy & Environmental Division

Acurex October 6, 1983

Acurex ID#: 8309-035
Attention: Larry Waterland Customer PO#: 307736.62
Subject: Vermont Chloride Determinations; received 7/7/83

The above samples were analyzed for chloride by argentometric titration.

Sample # Volume, mL Total Chloride, mg/L Total Chloride, mg
— 819474 405 310 130
< 819447 143 13 2

. -/
o { i
Prepared by: LT,//}[ // i /,{/L\R Aivii-Approved by:_ﬁ‘l’ 2‘4’4&'@
Stephé&n Guinnane Greg Nigoll
Analyst OpergXfions Manager

SG/GN/ats
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant . R Performed by

Date
Sample Location
Test No./Type

Barometric Pressure (in. Hg) Py
Meter volume (std),
Vv AH
17.64 m PD * 133
Tm + 460
( ) Vm std T
(o) flin) + =
e\ )\t
Volume of liquid collected (grams) Vie .
Volume of liquid at standard condition (scf) Vi std .
V1. x 0.04707 AR
Stack gas proportion of water vapor
Yy std . (22-2) B, S
Yo std * Vm std (o) + (2
Molecular weight, stack gas dry M
(1b/1b-mole) d ;. .
(% CO,x 0.44) + (% 0,x 0.32) + (% N2+ % CO x 0.28) AR
( x 0.44) + (. x0.32) + (- + x 0.28) ~&:.
Molecular weight, stack gas wet
(1b/1b-mole) M .
Md(]-Bwo) + ]B(Bwo)’ (~,~,:.“‘)(]"',L:1—) + 18(“.'4 :‘) S
Absolute stack pressure (in. Hg)
P+ Pstack (in. HZO) (- )+ () p T
b 13.6 ) T I3RS S
5-28 7602/5/81/Rev 1




Temperature stack gas, average (OF) Ts
Stack velocity (fps) ﬁr~_________
avg + 460
S
85.49 (cp) (\/ZpS aVg) ..ﬁs.._ﬁ.s__ |
vs(avg) S
( ) + 460
85.49 ( ) )
( )M )
Total sample time (minutes) 6
Nozzle diameter, actual (inches) Ng B
Percent isokinetic (%)
17.33 (TS + 460)(Vw std + V_ std) |
6 Vs Ps Ng2 %1 ik
17.33 ( + 460) (( )+ ( ))
( T e )
Sa of stack (ftl) m=_3,1416 Ag .
=144, a( > 2144
Stack gas volume at standard conditjons (dscfm)
60 (1 - B, )Vs A 528 Ps
WOl Ve S (T avg + 480) (2992
Qs
60 (1- _)(__)__)f__ se )
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf) 3
15.432 Mplarams) 15.432 C, -
Vmstd (Std)
Emission rate of particulate matter (1b/hr)
0.00857 (QS) CS , 0.00857 ( ) Ep
(std)

?ﬁ Im'o,ns,qf(‘ SQA( 7‘!-»\ 0/357((2)790/

1n Trema? 5-29
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant . o Performed by

Date
Sample Location
Test No./Type

Barometric Pressure (in., Hg) Ph
Meter volume (std),
v AH
17.64 m Pb AER
a T;r_—WEU'
( ) vm std
( I\ /() + —
V- N0
Volume of liquid collected (grams) Vie PR T
Volume of liquid at standard condition (scf) Vi std
Vi x 0.04707
Stack gas proportion of water vapor
vw std . (. Bwo
r B K
Vﬁ std T Vm std . Cr )
Molecular weight, stack gas dry M
(1b/1b-mole) d .
(% C0,x 0.44) + (% 0,x 0.32) + (% Nyt % CO x 0.28) A7
(. " x0.44) + (. x0.32) + (. + x 0.28) s+
Molecular weight, stack gas wet
(1b/1b-mole) Mg em
Md(]-Bwo) + 18(Bwo), @iss)(V-cs2y) + 18(cm:)
Absolute stack pressure (in. Hg)
P+ PstaCk (1n. HZO) ( . ) + (——_(“) PS BN 7
b 13.6 > o 13.6

5-30
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Temperature stack gas, average (OF) Te
Stack velocity (fps)
/3 savg + 460
85.49 (Cp) ( ap avg) -—5;—-—M;__
VS(avg) e
(, "‘.-s.‘)) + 460
85.49 (__ W ) |——m——
S |
Total sample time (minutes) 6
Nozzle diameter, actual (inches) Ng
Percent isokinetic (%)
17.33 (TS + 460) (v, std + V std)
o Vs Ps Ng? %l [
17.33 ( + 460) (( )+ ))
( ) ) e )
Arga of stack (Ft2) m=_3.1416 Ag o
mrl —=144, . 2144 N
Stack gas volume at standard conditions (dscfm) ATy TUnE
60 (1 - B )Vs A 528 Ps
wo' “avg 'S TS avg + 460 29.92
QS !
60 (1- _ )(__)(_) 528 ()
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf) a‘
15.432 Mp(grams)’ 15.432 (___"_) CS —
LY ) (std)
Emission rate of particulate matter (1b/hr)
0.00857 (QS) Cg , 0.00857 ( ) ) Ep
(std)

) 7602/5/81/Rev 1
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant . Lo SR Performed by

Date
Sample Location
Test No./Type

Barometric Pressure (in. Hg) Py
Meter volume (std),
) AH
17.64 m\ /Py * {35
“ T * 760 -
() Vm std S
17 .64 g 7 T
Volume of liquid collected (grams) Vie B
Volume of liquid at standard condition (scf) Vw std :
V1 x 0.04707 ERAE
Stack gas proportion of water vapor
Vw std . (2212) Bo - .
Vo std ¥ Vi std (fze) * lasud
Molecular weight, stack gas dry M
(1b/1b-mole) d .
(% CO,x 0.44) + (% 0,x 0.32) + (% N+ % CO x 0.28) R
(.. x0.44) + (- x0.32) + (-__+ x 0.28)] ~1v2 »
Molecular weight, stack gas wet
{(1b/1b-mole) Ms P
Md(1-B,,) * 18(B,,)s (3smd(1-e200) + 18(2ee.)
Absolute stack pressure (in. Hg)
b4 Pstack (in. HZO) (. )+ (_.‘._.) ps PN
b 13.6 } e 13.6

5-32
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Temperature stack gas, average (OF) Te
Stack velocity (fps) E__“_
avg + 460
s
85.49 (C)) (vap, avg) S
s S v . <“—
s(avg) cloe
_ . (. =2} + 460
85.49 (/> W, - ) |/—m———
I g (2e )52t
Total sample time (minutes) 6
Nozzle diameter, actual (inches) Ng
Percent isokinetic (%)
17.33 (Ts + 460)(Vw std + Vm std)
6 Vs Pg Ng® %1 TR
17.33 ( + 460) (( )+ ))
( ) ) e )
Area of stack (ftz) = 3,1416 Ag G
mré =-144, w(, s )o-144
Stack gas volume at standard conditions (dscfm) T B T
60 (1 - B . )Vs A 528 Ps
WOl a8 S (T avg + 480) | 7992
Qg LT T
60 (1- _ )(__)(__)f__ s28 )
+ 460 (29.92)
C_
Paf%+cu*st42;af%e:_concentration, dry o dscf)

5 \ —
ST~ P PR
VmStd Z (std)

Emission rate of particulate matter (1b/hr)
0.00857 (Q.) C, , 0.00857 ( )X W Ep
(std)

7 R
533 602/5/81/Rev 1




5.5 TRACE ELEMENT AND LEACHABLE ANION ANALYSES
In the following, the botton ash test 3 sample is a blind duplicate of
the bottom ash test 2 sample and the cyclone ash test 3 sample is a blind

audit sample consisting of NBS 1633a flyash.
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COMMERCIAL TESTING & ENGINEERING CO.
S ————— S

Reply to

Instrument Analysis Division Phone: 303-278-9521
490 Orchard Street

Golden, CO 80401 January 9, 1983

Mr. Christopher Mann
Acurex Corporation

555 Clyde Avenue

P.0. Box 7555

Mountian View, CA 94042

RE: IAD #97-N182-116-28
_ Subcontract #SW59159A
Release #11

Analytical Report

Twenty-eight samples were received for analysis on November 30, 1983.
These samples were assigned our IAD identification #97-N182-116-28.

Trace element determinations using Spark Source Mass Spectrometry per
EPA level 1 protocol will be reported in separate reports upon complietion
of analysis.

Arsenic and Antimony were determined on four of the samples using hy-
dride generation atomic absorption spectrophotometry. Mercury was deter-
mined on all twenty-eight samples using flameless cold vapor atomic absorp-
tion spectrophotometry.

The results of these determinations are presented in Table No. I and
No. II and are reported in parts per million (ppm) by weight on an "as
received” basis.

5-37

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, IL 60148 AREA CODE 312 953-9300

OVER 40 BRANCH LABORATORIES STRATEGICALLY LOCATED IN PRINCIPAL COAL MINING AREAS,
TIDEWATER AND GREAT LAKES PORTS, AND RIVER LOADING FACILITIES

Charter Memgor



Table No. I
(ppm by Welght)

Sample ID Arsenic (As)

819454 RA Imp 2 and 3, Test 1 <0.001

819455 RA Imp 2 and 3, <0.001
Blank, Test 1

819467 RA Imp 2 and 3, Test 2 0.001

819469 RA Imp 2 and 3, <0.001

Blank, Test 2

Sample ID

819463
819475
819458
819456
813492
813459

819465
819461
819452
819466

19448
819449

819485
819478
819488
819495
816498
819496

818493
819476
819482
819504
819486
819464

819454
819455
819467
819469

|

LERE SRTERT SEEERT 2EEEEE BEEREE

Table No. Il

(ppm by Weight)
Mercury (Ha)

Analytical Report
IAD #97-N182-116-28
Page 2

Antimony (Sb)

Filter + 1y, Test 1
Filter, Test 2
Filter Blank

10w + 3u, Test 1
10u + 3u, Test 2
XAD-2, Test 1

XAD-2, Test 2
XAD-2, Blank
Imp 1, Test 1
Imp 1, Test 2
Imp 1, Blank
Coal, Test 1

PET, Test 2

Coal/PET, Test 2

Bottom Ash, Test 1

Bottom Ash Leachate, Test 1
Bottom Ash, Test 2

Bottom Ash Leachate, Test 2

Bottom Ash, Tast 3

Cyclone Ash, Test 1

Cyclone Ash Leachate, Test 1
Cyclone Ash, Test 2

Cyclone Ash Leachate, Test 2
Cyclone Ash, Test 3

Imp 2 and 3, Test 1
Imp 2 and 3 Blank, Test 1
imp 2 and 3, Test 2
Imp 2 and 3 Blank, Test 2

5-38

0.09
0.11
0.03

OO OoOowm
- . »

ON NDNOO

W W

0.002
0.010

<0.001
0.09

0.35

0.20
<0.01

0.002
<0.01
<0.001

0.02
0.78
<0.001
1.15
<0.001
0.11

0.008
<0.001

0.011
<0.001

0.003
<0.001

0.002
<0.001

COMMERCIAL TESTING & ENGINEERING CO.

" Original Copy Watermarked
For Your Protection

F-466

L



Analytical Report
#97-N182-116-28
Page 3

If you have any questions concerning these results, please call.

Haroid A. Connell
Assistant Laboratory Manager

HAC/gh

”T

S N

AR L S (L o e

Robert L. Taylor, Ph.D/, Manaaer
Instrumental Analysis B¢v1s1on
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE.. SUITE 210-8, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, COLDEN, COLORADO 80401, PHONE: 303 278-952)

To: My, Christopher Mann
Acurex Corporation

555 Clyde Avenue Date: january 4, 1984

Mountain View, CA 94039

Subcontract #SW5915%A
P.O.No: petease #11
Sampie No.: 819449

RA coal, test 1

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
CONCENTRATION IN PPM WEIGHT

Analyst:

G. Meagher

IAD No.: 97-N182-116-28

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC
Uranium 2 Terbium 0.2 Ruthenium Vanadium 40
Thorium 5 Gadolinium 0.7 Molybdenum 27 Titanium MC
Bismuth Europium 0.3 Niobium *12 Scandium 35
Lead 3 Samarium 1 Zirconium 31 Calcium MC
Thallium Neodymium 7 Yttrium 10 Potassium MC
Mercury NR Praseodymium 3 Strontium 110 Chlorine 270
Gold Cerium 18 Rubidium 5 Sulfur 590
Platinum Lanthanum 25 Bromine 21 Phosphorus 100
Iridium Barium 100 Selenium *130 Silicon MC
Osmium Cesium 0.5 Arsenic 11 Aluminum MC
Rhenium Iodine 1 Germanium 1 Magnesium MC
Tungsten Tellurium Gallium 16 Sodium MC
Tantalum Antimony <1 Zinc 53 Fluorine =830
Hafnium Tin 0.5 Copper 14 Oxygen NR
Lutetium Indium STD Nickel 2 Nitrogen NR
Ytterbium Cadmium 1 Cobalt 8 Carbon NR
Thulium Silver Iron MC Boron 30
Erbium Palladium Manganese 8 Beryllium 9
Holmium Rhodium Chromium 120 Lithium 74
Dysprosium THeterogeneous Hydrogen NR
STD — Internal Standard . . -
BT gy A6 I, (

INT — Interference
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Reply to

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To:

P.

Sampie No.:

Mr. Christopher Mann
Acurex Corporation

555 Clyde Avenue
Mountain View, CA 94039

Subcontract #SW59159A
O. No: patease #11
819488

e

RA bottom aSh,SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

Date: January 4, 1984

Analyst:

G. Meagher

IAD No.: 97-N182-116-28

test 1 CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 9 Terbium 0.8 Ruthenium Vanadium 44
Thorium 14 Gadolinium 3 Molybdenum 6 Titanium MC
Bismuth Europium 2 Niobium 9 Scandium 30
Lead 9 Samarium 7 Zirconium 34 Calcium MC
Thallium 1 Neodymium 14 Yttrium 11 Potassium MC
Mercury NR Praseodymium 7 Strontium 210 Chlorine 98
Gold Cerium 22 Rubidium 8 Sulfur 320
Platinum Lanthanum 30 Bromine 4 Phosphorus 740
Iridium Barium 350 Selenium 13 Silicon MC
Osmium Cesium 2 Arsenic 4 Aluminum MC
Rhenium Iodine 2 Germanium 1 Magnesium MC
Tungsten 1 Tellurium <0.2 Gallium 10 Sodium MC
Tantalum 0.9 Antimony 4 Zinc 11 Fluorine MC
Hafnium 3 Tin 0.8 Copper 18 Oxygen NR
Lutetium 0.3 Indium STD Nickel 160 Nitrogen NR
Ytterbium 1 Cadmium 0.4 Cobalt 22 Carbon NR
Thulium 0.2 Silver 0.5 Iron MC Boron 31
Erbium 2 Palladium Manganese 13 Beryllium 22
Holmium 2 Rhodium Chromium 50 Lithium 120
Dysprosium 3 Hydrogen NR

STD — Infernal Standard .

:5 ;e:c:nze?\z:'zdefected< 0.1 ppm 5- 41Approved \\)L & !ZMT_—’(: - z‘;ﬁ

MC — Major Component >1000 ppm —

INT — Interference

>
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

Reply to NSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To: Mr. Christopher Mann

Acurex Corporation
555 Clyde Avenue
Mountain View, CA 94039

i Y

Date: january 4, 1984

Analyst:

Subcontract #SW59159A G. Meagher

P. O. No.: Release #11

Sample No.: 819495

RA bottom ash
leachate, test 1

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS IAD No.: 97-N182-116-28

CONCENTRATION IN pg/mL

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.02
Thorium Gadolinium Molybdenum 0.1 Titanium 0.3
Bismuth Europium Niobium <0.001 Scandium <0.001
Lead <0,004 Samarium Zirconium 0.003 Calcium MC
Thallium Neodymium Yttrium 0.001 Potassium MC
Mercury NR Praseodymium Strontium 0.6 Chlorine 0.5
Gold Cerium 0.001 Rubidium 0.008 Sulfur MC
Platinum Lanthanum Bromine 0.03  Phosphorus 0.1
Iridium Barium 0.06 Selenium 0.1 Silicon 4
Osmium Cesium Arsenic 0.03 Aluminum 0.5
Rhenium Iodine 0.002 Germanium 0.002 Magnesium 4
Tungsten Tellurium Gallium 0.01 Sodium MC
Tantalum Antimony <0.004 Zinc 0.03 Fluorine =4
Hafnium Tin Copper 0.01 Oxygen NR
Lutetium Indium STD Nickel 0.01 Nitrogen NR
Ytterbium Cadmium Cobalt <0.001 Carbon NR
Thulium Silver <0.002 Iron 0.06 Boron 0.2
Erbium Palladium Manganese 0.002 Beryllium
Holmium Rhodium Chromium 0.02 Lithium 3
Dysprosium Hydrogen NR
NR — Not Reported ) -
o s 00 gt gt (e bl T g L

INT ~ Interference
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

Reply to

To: Acurex Corporation
555 Clyde Avenue
P.0. Box 753

. Date: February 3, 1984
Mountain View, CA 94039

Analyst: G. Meagher

P. 0. No.: Subcontract SW 59159A Release Number 11 Project 7601

Sample No.: 819476 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
RA cylcone ash,

IAD No.: 97-N182-116-28

test 1 CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium 2 Terbium 0.2 Ruthenium Vanadium 85
Thorium 2 Gadolinium 0.9 Molybdenum 8 Titanium MC
Bismuth 0.4 Europium 0.4 Niobium 4 Scandium 26
Lead 14 Samarium 3 Zirconium 8 Calcium MC
Thallium 2 Neodymium 3 Yttrium 5 Potassium MC
Mercury NR Praseodymium 1 Strontium 90 Chlorine 250
Gold Cerium 4 Rubidium 2 Sulfur MC
Platinum Lanthanum 6 Bromine 49 Phosphorus  MC
Iridium Barium 130 Selenium 170 silicon MC
Osmium Cesium 0.4 Arsenic 52 Aluminum MC
Rhenium Iodine 3 Germanium 4 Magnesium MC
Tungsten 0.5 Tellurium 0.4 Gallium 19 Sodium MC
Tantalum 0.4 Antimony 6 Zinc 37 Fluorine =260
Hafnium 0.3 Tin 1 Copper 34 Oxygen NR
Lutetium <0.1 Indium STD Nickel 79 Nitrogen NR
Ytterbium 0.5 Cadmium 0.4 Cobalt 6 Carbon NR
Thulium 0.2 Silver 0.5 Iron MC Boron 110
Erbium 0.5 Palladium Manganese 11 Beryllium 7
Holmium 0.7 Rhodium Chromium 51 Lithium 79
Dysprosium 1 Hydrogen NR

STD — Internal Standard

NR — Not Reported
All elements not detected<< O-1 Ppm

MC — Major Component >

INT — Interference

1000 ppm

Approved:

5-43
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300
Reply to INSTRUMENTAL ANALYSIS DIVISION. 490 ORCHARD STREET, GOLDEN, COLORADQ 80401, PHONE: 303 278-9521

To:  Acurex Corporation Z?:&
555 C(Clyde Avenue
P.0. Box 7555
Mountain View, CA 94039

Subcontract #SW59159A
P.O.No. Release #11 Project #7601

Date: Fabruary 3, 1984

Analyst: G, Meagher

Sample No.: 819432 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS ~ JAD No.: 97.N182-116-28
RA C%’Zlg"‘f ash, leachate concenTRATION IN ng/m]

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium 0.69 Terbium 0.06 Ruthenium Vanadium 7.4
Thorium 0.31 Gadolinium 0.23 Molybdenum 0.22 Titanium MC
Bismuth 0.005  Europium 0.09 Niobium 0.19 Scandium 0.85
Lead 0.27 Samarium 0.76 Zirconium 0.95 Calcium MC
Thallium 0.21 Neodymium 0.72 Yttrium 1.2 Potassium MC
Mercury NR Praseodymium 0.34 Strontium MC Chlorine 6.6
Gold Cerium 0.85 Rubidium 0.63  Sulfur MC
Platinum Lanthanum 1.2 Bromine 0.51  Phosphorus MC
Iridium Barium 2.1 Selenium 0.80 Silicon MC
Osmium Cesium 0.05 Arsenic 4.1 Aluminum MC
Rhenium Iodine 0.008  Germanium 0.22 Magnesium MC
Tungsten 0.03 Tellurium 0.01 Gallium 6.5 Sodium MC
Tantalum 0.03 Antimony 0.15 Zinc MC Fluorine MC
Hafnium 0.03 Tin 0.02 Copper MC Oxygen NR
Lutetium 0.03 Indium STD Nickel 4.0 Nitrogen NR
Ytterbium 0.27 Cadmium 0.17 Cobalt 7.4 Carbon NR
Thulium 0.04 Silver 0.008  Iron MC Boron 1.8
Erbium 0.30 Palladium Manganese MC Beryllium 0.32
Holmium 0.40 Rhodium Chromium 3.7  Lithium >4.1
Dysprosium 0,63 Hydrogen NR

. £ - et i D L |

AL lements ot deeced < o g/l Aot (e ke U . 32‘»3(64

INT — Interference 3 / ._://(’,, g g,‘l



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

Reply to

To: Mr. Christopher Mann Z?{&
Acurex Corporation 4N

555 Clyde Avenue ‘Date: January 4, 1984
Mountain View, CA 94039

Analyst: ¢ Meagher
P. O. No.: Subcontract #SW59153A

Release #l1
Sample No.: "o g2 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS |AD No.: 97-N182-116-28

RA 10y + 3y, test 1 CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 9 Terbium 2 Ruthenium Vanadium 940
Thorium 20 Gadolinium 6 Molybdenum 84 Titanium MC
Bismuth 6 Europium 3 Niobium 48 Scandium 73
Lead 460 Samarium 17 Zirconium 240 Calcium MC
Thallium 40 Neodymium 28 Yttrium 82 Potassium MC
Mercury NR Praseodymium 24 Strontium MC Chlorine 850
Gold Cerium 150 Rubidium 72 Sulfur MC
Platinum Lanthanum 87 Bromine 220 Phosphorus MC
Iridium Barium MC Selenium MC Silicon MC
Osmium Cesium 11 Arsenic MC Aluminum MC
Rhenium Iodine 29 Germanium 56 Magnesium MC
Tungsten 8 Tellurium 3 Gallium 830 Sodium MC
Tantalum 2 Antimony 150 Zinc MC Fluorine ~880
Hafnium 2 Tin 43 Copper 722  Oxygen NR
Lutetium 0.4 Indium STD Nickel 830 Nitrogen NR
Ytterbium 3 Cadmium 14 Cobalt 64  Carbon NR
Thulium 0.8 Silver 35 Iron MC  Boron MC
Erbium 4 Palladium Manganese MC Beryllium 31
Holmium 6 Rhodium Chromium MC Lithium >530
Dysprosium g Hydrogen NR
STD — Internal Standard o . N P
E'Z :l%n‘;:?g;%:%::ﬁd<>?6%opggm 5-0% pmved:;\\é(;%(r:«% {: (.72'»:7'}‘6“
INT — Interference 5k L,/ ~



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES; 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN. COLORADO 80401, PHONE: 303 278-9521
To: Acurex Corporation Iz:a&
555 Clyde Avenue
P.0. Box 7555 Date: February 3, 1984

Mountain View, CA 94039
Analyst: G. Meagher
P. O. No.: Subcontract SW59159A Release 11 Project 7601

Sample No.. 819463 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS ~ 1AD No.: 97-N182-116-28
RA filter + lu, test 1 CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 62 Terbium 1 Ruthenium Vanadium 66
Thorium 25 Gadolinium 4 Molybdenum 65 Titanium MC
Bismuth 20 Europium 3 Niobium 14 Scandium 10
Lead 600 Samarium 12 Zirconium 68 Calcium MC
Thallium 31 Neodymium- 32 Yttrium 58 Potassium MC
Mercury NR Praseodymium 14 Strontium 420 Chlorine 470
Gold Cerium 61 Rubidium 15 Sulfur MC
Platinum Lanthanum 61 Bromine 250 Phosphorus MC
Iridium Barium 940 Selenium 400 Silicon MC
Osmium Cesium 4 Arsenic 550 Aluminum MC
Rhenium Iodine 6 Germanium 39 Magnesium MC
Tungsten 12 Tellurium 2 Gallijum 350 Sodium MC
Tantalum 2 Antimony 51 Zinc 860 Fluorine MC
Hafnium 1 Tin 30 Copper 4490 Oxygen NR
Lutetium 0.3 Indium STD Nickel 210 Nitrogen NR
Ytterbium 2 Cadmium 77 Cobalt 100 Carbon NR
Thulium 0.4 Silver 12 Iron MC Boron MC
Erbium 1 Palladium Manganese 67 Beryllium 29
Holmium 2 Rhodium Chromium 150  Lithium >370
Dysprosium 3 Hydrogen NR

0 el s D e Dy
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

Reply to

Te: Acurex Corporation t?:&
555 Clyde Avenue )
P.0. Box 7555 Date. February 3, 1984
Mountain View, CA 94039

Analyst: G. Meagher
P. 0. No.: Subcontract SW 59159A Release Number 11 Project 7601

Sample No.: E}\g?(ig-z, SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS AD No.:97-N182-116-28
test 1 CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.1
Thorium Gadolinium Molybdenum 0.4 Titanium 5
Bismuth Europium Niobium Scandium <0.04
Lead 0.3 Samarium Zirconium 0.05 Calcium 10
Thallium Neodymium Yttrium Potassium 8
Mercury NR Praseodymium Strontium 0.1 Chlorine 13
Gold Cerium Rubidium 0.1  Sulfur 20
Platinum *0.1 Lanthanum Bromine 0.3  Phosphorus 2
Iridium Barium 0.8 Selenium 0.5 Silicon 10
Osmium Cesium 0.2 Arsenic 0.07 Aluminum 3
Rhenium Iodine 0.07 Germanium <0.07 Magnesium 27
Tungsten Tellurium 0.05 Gallium 0.1 Sodium 40
Tantalum Antimony Zinc 2 Fluorine =22
Hafnium Tin 0.07 Copper 0.6 Oxygen NR
Lutetium Indium STD Nickel 2 Nitrogen NR
Ytterbium Cadmium Cobalt 0.1 Carbon NR
Thulium Silver Iron 12 Boron 0.07
Erbium Palladium Manganese 0.4 Beryllium
Holmium Rhodi um Chromium 1 Lithium 1
Dysprosiun *I;:ggabw Contamination from sample Hydrogen \R

$TD — internal Standard P LN

:ﬁ ;e:‘:nfse?\:;t?efected< 0.001 ug/mL Approved: BC":.’(,WJ‘: gl jhw \ Ny

MC — Major Component > 100 ng/mL 5_47 2 2% Y &

INT — Interference



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET. GOLDEN, COLORADO 80401, PHONE: 303 2789521

To: Acurex Corporation
555 Clyde Avenue
P.0. Box 7555
Mountain View, CA 94039

---------

Date: February 3, 1984

Analyst: G. Meagher
P. Q. No.: Subcontract SW 59159A Release Number 11 Project 7601
Sample No.: gf‘)‘(gé 2. b7aSPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS IAD No.: 97-N182-116-28

CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.02
Thorium Gadolinium Molybdenum 0.1  Titanium 0.3
Bismuth Europium Niobium Scandium <0.01
Lead 0.3 Samarium Zirconium 0.02 cCalcium 42
Thallium Neodymium Yttrium Potassium 3
Mercury NR Praseocdymium Strontium 0.1 Chlorine 6
Gold Cerium Rubidium Sulfur 4
Platinum *0.1 Lanthanum Bromine 0.1 Phosphorus 0.6
Iridium Barium 0.3 Selenium 0.04 Silicon 14
Osmium Cesium Arsenic <0.01  Aluminum 0.5
Rhenium Iodine 0.05 Germanium <0.01 Magnesium 11
Tungsten Tellurium Gallium 0.1  Sodium 28
Tantatum Antimony Zinc 0.8  Fluorine =13
Hafnium Tin Copper 0.3  Oxygen NR
Lutetium Indium STD Nickel 1 Nitrogen NR
Ytterbium Cadmium <0.02 Cobalt <0.02 carbon NR
Thulium Silver Iron 1 Boron 0.04
Erbium Palladium Manganese 0.1  Beryllium
Holmium Rhodium Chromium 0.3 Lithium 0.3
*Probable contamination from sample
Dysprosium preparation. Hydrogen NR
STD — Internal Standard
:5 ;e:'nc:nfse?\:?itecfed < 0.01 ppm Approved: \3 ( ”t {: -~ ’}?

MC — M C ent .
INT — Interteremee > 100 pem >-48 3 g )



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. iLLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 GRCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278.9521

Reply to

Te: Mr. Christopher Mann
Acurex Corporation

555 Clyde Avenue Date: January 4, 1984
Mountain View, CA 94039
Subcontract #SW59159A Analyst: G, Meagher

P.O. No.: Release #11
Semple No 819452 SpaRK SOURCE MASS SPECTROGRAPHIC ANALYSIS 1AD No.: 97-N182-116-28
RA Imp 1, test 1 CONCENTRATION IN  ug/mlL

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC
Urénium Terbium Ruthenium Vanadium 0.006
Thorium Gadolinium Molybdenum  *0.02 Titanium 0.2
Bismuth Europium Niobium Scandium 0.004
Lead 0.6 Samarium Zirconium 0.01 Calcium 1
Thallium 0.07 Neodymium Yttrium Potassium *]
Mercury NR Praseodymium Strontium 0.04 Chlorine 0.1
Gold Cerium Rubidium Sulfur 4
Platinum Lanthanum Bromine 0.02 Phosphorus 0.3
Iridium Barium 0.3 Selenium 0.1 Silicon 6
Osmium Cesium Arsenic <0.004 Aluminum 0.2
Rhenium Iodine Germanium Magnesium 4
Tungstén Tellurium Gallium 0.06 Sodium 1
Tantalum Antimony Zinc 2 Fluorine =0.3
Hafnium Tin 0.3 Copper 0.5 Oxygen NR
Lutetium Indium STD Nickel 0.2 Nitrogen NR
Ytterbium Cadmium 0.05 Cobalt 0.01 Carbon NR
Thulium Silver 0.08 Iron 1 Boron 0.005
Erbium - Palladium Manganese 0.04 Beryllium
Holmium Rhodium Chromium 0.2 Lithium 0.05
Dysprosium *Heterogeneous Hydrogen NR

S$TD — Internal Standard ) .

:IRI ;e?noetn:zseiz';'eddefected< 0.006 ug/mL Approved: Q ?,»&f - Py U

e Mier Cormponent > 10 g/l 5-49 SR A



COMMERCIAL TESTING & ENGINEERING CO.

CENERAL OFFICES: 1913 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To: Mr. Christopher Mann £?k

v Jamaary 4, 156
Mountain View, CA 94039
Subcontract #SW59159A Analyst: G. Meagher
P. O. No.: Release #l1
Sample No.:  81944C SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS ~ |AD No.. 97-N182-116-28
RA Imp 1 blank CONCENTRATION IN  ug/mL

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium <0.001
Thorium Gadolinium Molybdenum 0.1 Titanium 0.03
Bismuth Europium Niobium Scandium 0.001
Lead Samarium Zirconium 0.02 Calcium 0.2
Thallium Neodymium Yttrium Potassium 0.1
Mercury NR Praseodymium Strontium 0.006 Chlorine 0.1
Gold Cerium Rubidium Sulfur 0.2
Platinum Lanthanum Bromine 0.03 Phosphorus 0.2
Iridium Barium 0.03 Selenium 0.006 Silicon 0.4
Osmium Cesium Arsenic 0.002 Aluminum 0.1
Rhenium Iodine 0.005 Germanium Magnesium 0.3
Tungsten Tellurium Gallium 0.007 Sodium 0.8
Tantalum Antimony <0.01 Zinc 0.05 Fluorine =0,2
Hafnium Tin 0.2 Copper 0.004 Oxygen NR
Lutetium Indium STD Nickel 0.01 Nitrogen NR
Ytterbium Cadmium Cobalt 0.07 Carbon NR
Thulium Silver Iron 0.7 Boron
Erbium Palladium Manganese 0.01 Beryllium
Holmium Rhodium Chromium 0.03 Lithium 0.004
Dysprosium Hydrogen NR

STD — Internal Standard //"/\

NR —~ Not Reported Cy e o : 32 L
All elements not detected < 0.002 ng/mL Approved: ,AL—()/‘;,A/. g/‘('{\ e u.x/k./g/\
MC — Major Component  >10 ng/mL 5-50 - — _,\"'L{ )

INT — Interference '? /"//L/(/" ‘és' ‘ Ny



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

Reply to

INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET. GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To: Acurex Corporation

555 Clyde Avenue

P.0. Box 7555

Mountain View, CA 94039

L

SINCE 1908

P.Q. No.: Sybcontract SW59159A Release 11 Project 7601

Sample No..819478

RA coal/PET, test 2

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

CONCENTRATION N PPM WEIGHT

Date: February 3, 1984

Analyst: G. Meagher

IAD No.: 97-N182-116-28

ELEMENT CONC. ELEMENT CONC, ELEMENT CONC. _ ELEMENT CONC
Uranium 2 Terbium Ruthenium Vanadium 11
Thorium 4 Gadolinium Molybdenum 17 Titanium MC
Bismuth 2 Europium Niobium 2 Scandium 9
Lead 28 Samarium 1 Zirconium 8 Calcium MC
Thallium Neodymium 4 Yttrium 4 Potassium MC
Mercury NR Praseodymium 2 Strontium 24 Chlorine 110
Gold Cerium 4 Rubidium 2 Sulfur MC
Platinum Lanthanum 6 Bromine 10 Phosphorus 170
Iridium Barium 41 Selenium 4 Silicon MC
Osmium Cesium 0.9 Arsenic 3 Aluminum MC
Rhenium Iodine 0.9 Germanium  <0.1  Magnesium MC
Tungsten Tellurium Gallium 5 Sodium MC
Tantalum 3 Antimony 24 Zinc 10 Fluorine =71
Hafnium Tin 0.9 Copper 27 Oxygen NR
Lutetium Indium STD Nickel 340 Nitrogen NR
Ytterbium Cadmi um 2 Cobalt 9 Carbon NR
Thulium Silver Iron MC Boron 14
Erbium Palladium Manganese 17 Beryllium 0.8
Holmium Rhodium Chromium 43 Lithium 5
Dysprosium Hydrogen NR

STD — Internal Standard

NR — Not Reported

All elements not detected < 0.1 ppm

MC — Major Component

INT — Interference

>1000 ppm

Approved: (‘ :‘;‘”U /
5-51
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION, 450 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To: Acurex Corporation
555 Clyde Avenue
P.0. Box 7555
Mountain View, CA 94039

e

SINCE '3O8

Date: Fabruyary 3, 1984

Analyst: G. Meagher
P. O. No.: Subcontract No. SW59159A Release 11 Project 7601

Sample No.: gkgggi, s {SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 1A No- 97-N182-116-28
47 CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.4
Thorium Gadolinium Molybdenum 8 Titanium 84
Bismuth 0.5 Europium Niobium Scandium <0.1
Lead 32 Samarium Zirconium 0.2 Calcium 53
Thallium 0.3 Neodymium Yttrium <0.1 Potassium 11
Mercury NR Praseodymium Strontium  <0.1  Chlorine 29
Gold Cerium <0.1 Rubidium <0.1  sulfur 15
Platinum Lanthanum Bromine Phosphorus 53
Iridium Barium 17 Selenium Silicon 530
Osmium Cesium Arsenic <0.1  Aluminum MC
Rhenium Iodine <0.1 Germanium  <0.1  Magnesium 40
Tungsten 0.8 Tellurium Gallium 3 Sodium 180
Tantalum Antimony 22 Zinc 6 Fluorine =200
Hafnium Tin Copper 38 Oxygen NR
Lutetium Indium STD Nickel 290 Nitrogen NR
Ytterbium Cadmium 2 Cobalt 13 Carbon NR
Thulium Silver Iron 22 Boron 0.7
Erbium Palladium Manganese 4 Beryllium
Holmium Rhodium Chromium 11 Lithium 22
Dysprosium Hydrogen NR

STD — Internal Standard

MC — Major Component > 1000 ppm A e N SR S P

INT — Interference 5-52 T i L-{' L/,T



Reply to

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN. COLORADO 80401, PHONE: 303 278-9521

To: Me, Christopher Mann
Acurex Corporation

555 Clyde Avenue

Mountain View, CA 94039

Subcontract #SW59159A

P. O. No.: Release #11

819498
RA bottom ash,

Sample No.:

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

Date: jJanuary 4, 1984

Analyst: ¢ Meagher

IAD No.: 97-N182-116-28

test 2 CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 22 Terbium 3 Ruthenium Vanadium 24
Thorium 31 Gadolinium 8 Molybdenum 16 Titanium MC
Bismuth Europium 4 Niobium 15 Scandium 41
Lead 52 Samarium 15 Zirconium 92 Calcium MC
Thallium 4 Neodymium 32 Yttrium 62 Potassium MC
Mercury NR Praseodymium 10 Strontium 510 Chlorine 36
“Gold Cerium 42 Rubidium 25 Sulfur 270
Platinum Lanthanum 66 Bromine 5 Phosphorus MC
Iridium Barium MC Setenium 17 Silicon MC
Osmium Cesium 5 Arsenic 7 Aluminum MC
Rhenium Iodine 0.7 Germanium 4 Magnesium MC
Tungsten 4 Tellurium 0.3 Gallium 63 Sodium MC
Tantalum 5 Antimony 15 Zinc 23 Fluorine =250
Hafnium 5 Tin 2 Copper 48 Oxygen NR
Lutetium 0.9 Indium STD Nickel 150  Nitrogen NR
Ytterbium 7 Cadmium 4 Cobalt 110  Carbon NR
Thulium 1 Silver 0.6 Iron MC Boron 130
Erbium 4 Palladium Manganese 72 Beryllium 24
Holmium 5 Rhod1um Chromium 220  Lithium >400
Dysprosium 8 Hydrogen NR
Nt ) RN

All elements not detected < 0.1 ppm
MC — Major Component >1000 ppm
INT — Interference

/

/’ ’ 7 e -
Approved: Q‘—;G/ Iv { L T,\ . \/:73‘_‘ N
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COMMERCIAL TESTING & ENGINEERING CO.

CENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

Reply to

INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHOI_NE: 303 278-9521

To:

Mr. Christopher Mann

Acurex Corporation

555 Clyde Avenue

Mountain View, CA 94039

Date:

January 4, 1984

Analyst: G, Meagher

Subcontract #SW59159A
P. 0. No.. Release #11
Sample No.: 819496 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS  1AD No.: 97_N182-116-28

RA bottom as
leachate, test 2

h

CONCENTRATION IN  ug/mL

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC
Uranium Terbium Ruthenium Vanadium 0.05
Thorium Gadolinium Molybdenum 0.5 Titanium 0.2
Bismuth Europium Niobium 0.003  Scandium <0.002
Lead 0.009 Samarium Zirconium 0.01 Calcium MC
Thallium Neodymium Yttrium 0.009 Potassium MC
Mercury NR Praseodymium Strontium 3 Chlorine 3
Gold Cerium Rubidium 0.02 Sulfur MC
Platinum Lanthanum Bromine 0.08 Phosphorus 0.3
Iridium Barium 0.3 Selenium 0.1 Silicon 5
Osmium Cesium Arsenic 0.01 Aluminum MC
Rhenium Iodine 0.01 Germanium 0.01 Magnesium 0.9
Tungsten 0.02 Tellurium Gallium 0.09 Sodium MC
Tantalum Antimony 0.2 Zinc 0.06 Fluorine =7
Hafnium Tin Copper 0.03 Oxygen NR
Lutetium Indium STD Nickel 0.02 Nitrogen NR
Ytterbium Cadmium 0.004 Cobalt <0.003  Carbon NR
Thulium Silver <0.004 Iron 0.6 Boron 0.4
Erbium Palladium " Manganese 0.005 Beryllium

Holmium Rhodium Chromium 0.06 Lithium 0.07
Dysprosium Hydrogen NR

STD — Internal Standard
NR — Not Reported

All elements not detected<< 0.002 ng/mL

// /7 N 5 -
o peoves (Ve T
3 Fd

MC — Masjor Component > 10 ug/mL
INT — interference
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To: Acurex Corporation £%£
555 Clyde Avenue
P.0. Box 7555
Mountain View, CA 94039

Reply to

Date: Fabruary 3, 1984

Analyst: G. Meagher
P.O. No.: Subcontract SW 59159A Release Number 11 Project 7601

Semple No.: 819504 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS |AD No.: 97-N182-116-28

RA cyclone ash,

test 2 CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 12 Terbium 0.6 Ruthenium Vanadium 45
Thorium 11 Gadolinium 2 Molybdenum 20 Titanium MC
Bismuth 1 Europium 0.8 Niobium 9 Scandium 8
Lead 70 Samarium 4 Zirconium 19 Calcium MC
Thallium 14 Neodymium 15 Yttrium 11 Potassium MC
Mercury NR Praseodymium 7 Strontium 170  Chlorine 250
Gold Cerium 22 Rubidium 5 Sulfur MC
Platinum Lanthanum 35 Bromine 77 Phosphorus  MC
Iridium Barium 360 Selenium 130 Silicon MC
Osmium Cesium 2 Arsenic 70 Aluminum MC
Rhenium Iodine 8 Germanium 8 Magnesium MC
Tungsten 2 Tellurium 0.4 Gallium 22 Sodium MC
Tantalum 1 Antimony 26 Zinc 88 Fluorine =380
Hafnium <0.7 Tin 5 Copper 45 Oxygen NR
Lutetium 0.2 Indium STD Nickel 39 Nitrogen NR
Ytterbium 1 Cadmium 8 Cobalt 10 Carbon NR
Thulium 0.4 Silver 1 Iron MC Boron 840
Erbium 2 Palladium Manganese 27 Beryllium 10
Holmium 3 Rhodium Chromium 68 Lithium 380
Dysprosium 5 Hydrogen NR

S§TD — Internal Standard
NR — Not Reported

/\} ; . ‘,—\
All elements not detected < 0.1 ppm Approved: '/(J/ tv \A"_St_ ’ "'( _ (./ﬁ/ o /6;
g N\

MC — Major Component ~ 1000 ppm 5-55
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

Repiy to

INSTRUMENTAL ANALYSES DIVISION. 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To: Acurex Corporation
555 Clyde Avenue
P.0. Box 7555

Mountian View, CA 94039

P. O. No.:

Sample No.: 819486
RA cyclone ash leachate,
test 2

L

SiNCE

raon

Subcontract SW 59159A Release Number 11 Project 7601

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
CONCENTRATION IN 41q/m1

Date: February 3, 1984

Analyst: G. Meagher

IAD No.: 97-N182-116-28

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium 0.05 Terbium 0.007 Ruthenium Vanadium 0.3
Thorium 0.01 Gadolinium 0.03 Molybdenum 0.02 Titanium MC
Bismuth Europium 0.01 Niobium 0.005 Scandium 0.1
Lead 0.1 Samarium 0.06 Zirconium 0.01 cCalcium MC
Thallium 0.09 Neodymi um 0.2 Yttrium 0.5  Potassium MC
Mercury NR Praseodymium 0.08 Strontium 4 Chlorine 0.7
Gold Cerium 0.2 Rubidium 0.1  Ssulfur MC
Platinum Lanthanum 0.3 Bromine 0.08 Phosphorus  MC
Iridium Barium 0.05 Selenium 0.2 silicon MC
Osmium Cesium 0.02 Arsenic 0.2 Aluminum MC
Rhenium Iodine 0.001  Germanium 0.07 Magnesium MC
Tungsten <0.003  Tellurium 0.001  Gallium 5 Sodium MC
Tantalum 0.005  Antimony 0.05 Zinc 12 Fluorine MC
Hafnium 0.004 Tin 0.003  copper 6 Oxygen NR
Lutetium 0.002  Indium STD Nickel 0.8  Nitrogen NR
Ytterbium  0.03  Cadmium 0.1 Cobalt 1 Carbon NR
Thulium 0.002 Silver Iron MC Boron 0.2
Erbium 0.008 Palladium Manganese MC Beryllium 0.07
Holmium 0.01 Rhodium Chromi um 1 Lithium >2
Dysprosium 0.02 Hydrogen NR
itritoe . |
s Gt < 00000 s |t DAl

INT — interference
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

Reply to

To:  Mr. Christopher Mann
Acurex Corporation Smce "a0n
555 Clyde Avenue Date: January 4, 1984
Mountain View, CA 94039

Subcontract #SW59159A Anelyst: 6. Meagher
P.O.No: pelease #11
Sample No.. 819492 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS ~ |AD No.: 97-N182-116-28

RA 10u + 3u, test 2 CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC
Uranium 9 Terbium 2 Ruthenium Vanadium 320
Thorium 8 Gadolinium 8 Molybdenum 140 Titanium MC
Bismuth 20 Europium 3 Niobium 29 Scandium 50
Lead 890 Samarium 20 Zirconium 56 Calcium MC
Thallium 42 Neodymium 48 Yttrium 64 Potassium MC
Mercury NR Praseodymium 22 Strontium 690 Chlorine MC
Gold Cerium 75 Rubidium 22 Sulfur MC
Platinum Lanthanum 90 Bromine 220  Phosphorus MC
Iridium Barium 830 Selenium 680 Silicon MC
Osmium Cesium 4 Arsenic 810  Aluminum MC
Rhenium Iodine 12 Germanium 44 Magnesium MC
Tungsten 19 Tellurium 6 Gallium 290  Sodium MC
Tantalum 4 Antimony 680 Zinc MC Fluorine =340
Hafnium 3 Tin 35 Copper 650 Oxygen NR
Lutetium 1 Indium STD Nickel MC Nitrogen NR
Ytterbium 10 Cadmium 67 Cobalt 74 Carbon NR
Thulium 0.8 Silver 36 Iron MC Boron MC
Erbium 4 Palladium Manganese 200 Beryllium 43
Holmium 6 Rhodium Chromium MC Lithium >540
Dysprosium 9 Hydrogen NR

STD — Internal Standard ") )

NR — Not Reported < o /// ;o
All elements not detected(o'z ppm Approved: k_\)‘_/ve"g P U N S P
MC — Major Component >1000 ppm 5-57 “ v? g I \ \

INT — Interference - 2 \j



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND'AVE , SUITE 210-B. LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION. 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-952) o
To: Acurex Corporation £§&
555 Clyde Avenue
P.0. Box 7555 Date: February 3, 1984

Mountain View, CA 94039

Analyst: G. Meagher
P. O. No.. Subcontract SW 59159A Release Number 11 Project 7601

Sample No.: %9?;{'5]3%“ SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS  !AD No..97-N182-116-28
test 2 CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. _ ELEMENT CONC.
Uranium 78 Terbium 0.2 Ruthenium , Vanadium 170
Thorium 2 Gadolinium 1 Mo1lybdenum 170 Titanium 110
Bismuth 86 Europium 0.3 Niobium 2 Scandium 13
Lead MC Samarium 2 Zirconium 6 Calcium MC
Thallium 96 Neodymi um 4 Yttrium 7 Potassium MC
Mercury NR Praseodymium 1 Strontium 71 Chlorine MC
Gold Cerium 3 Rubidium 96  Sulfur MC
Platinum Lanthanum 3 Bromine 240 phosphorus MC
Iridium Barium 53 Selenium 300 Silicon MC
Osmium Cesium 16 Arsenic MC  Aluminum MC
Rhenium Iodine 7 Germanium 330 Magnesium MC
Tungsten 33 Tellurium 8 Gallium MC Sodium MC
Tantalum 4 Antimony MC Zinc MC Fluorine =310
Hafnium Tin 250 Copper MC Oxygen MR
Lutetium Indium STD Nickel MC Nitrogen NR
Ytterbium Cadmium 700 Cobalt 240 Carbon NR
Thulium Silver 19 Iron MC  Boron MC
Erbium <0.2  Palladium Manganese MC  Beryllium 25
Holmium <0.3 Rhod1um Chromium MC  Lithium >312
Dysprosium <0.5 Hydrogen MR

STD — Internal Standard ‘/T . )

:: ;e'r\‘nc:nfsez::eddetected< 0.1 ppm Approved: :'\3 /c’.l ,L».;‘{_ é‘% /«‘—\

MC — Major Component > 500 ppm Y~

‘ A
INT — Interference 5-58 2 T C* g k( ~ /
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

Reply to

INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

Te: Acurex Corporation
555 Clyde Avenue

P.0. Box 7555

Mountain View, CA 94039

P. O. No.:
Ssmple No.: 819465

eeeee

Subcontract SW 59159A Release Number 11 Project 7601

Date: Foppyary 3, 1984

Analyst: G. Meagher

IAD No.:97-N182-116-28

RA” XAD-2, SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

test 2 CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.03
Thorium Gadolinium Mo1ybdenum 2 Titanium 1
Bismuth Europium Niobium Scandium <0.01
Lead 0.2 Samarium Zirconium <0.04 Calcium 2
Thallium Neodymi um Yttrium Potassium 2
Mercury NR Praseodymium Strontium 0.08 Chlorine 49
Gold Cerium Rubidium <0.01 Sulfur 21
Platinum *0.2 Lanthanum Bromine 0.4  Phosphorus 7
Iridium Barium 0.4 Selenium 0.5 Silicon 33
Osmium Cesium 0.2 Arsenic 0.03  Aluminum 2
Rhenium Iodine 0.09 Germanium 0.02 Magnesium 4
Tungsten Tellurium Gallium 0.06 Sodium 6
Tantalum Antimony Zinc 0.8  Fluorine =91
Hafnium Tin Copper 0.2 Oxygen NR
Lutetium Indium STD Nickel 0.3 Nitrogen NR
Ytterbium Cadmium Cobalt 0.1  Carbon NR
Thulium Silver Iron 6 Boron 0.1
Erbium Palladium Manganese 0.1 Beryllium
Holmium Rhodium Chromium 1 Lithium 0.1
Dysprosium *Probable contamination from sample Hydrogen NR

STD — Internal Standard
NR — Not Reported

preparation.

All elements not detected < 0.02 ppm

MC — Major Component >

INT — Interference

100 ppm

Approved: k(—\g (..«A,'\ /6
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521
To:  Acurex Corporation £a&
555 Clyde Avenue
P.0. Box 7555 Date: February 3, 1984

Mountian View, CA 94039
Analyst: G. Meagher
P.O. No.. Subcontract SW59159A Release 11 Project 7601

Sample No.: 319466 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS ~ |AD No.:  97-N182-116-28
RA Imp 1, test 2 CONCENTRATION IN ua/mL

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC
Uranium Terbium Ruthenium Vanadium 0.02
Thorium Gadolinium Molybdenum 0.3  Titanium 0.4
Bismuth Europium Niobium 0.002 Scandium <0.002
Lead Samarium Zirconium 0.003 Calcium MC
Thallium Neodymium Yttrium Potassium 0.5
Mercury NR Praseodymium Strontium 0.02 Chlorine MC
Gold Cerium Rubidium 0.006 Sulfur MC
Platinum Lanthanum Bromine 0.1  Phosphorus 0.4
Iridium Barium 0.03 Selenium 0.3 Silicon MC
Osmium Cesium 0.007 Arsenic 0.009 Aluminum 0.6
Rhenium Iodine *0.2 Germanium 0.001 Magnesium 2
Tungsten Tellurium 0.003  Gallium 0.03 Sodium MC
Tantalum Antimony 0.007 Zinc 0.3  Fluorine MC
Hafnium Tin 0.01 Copper 0.3  Oxygen NR
Lutetium Indium STD Nickel MC Nitrogen MR
Ytterbium Cadmium Cobalt 0.7 Carbon NR
Thulium Silver 0.02 Iron MC Boron 0.006
Erbium Paltadium Manganese 2 Beryllium

Holmium <0.1 Rhodium Chromium MC Lithium 0.04
Dysprosium *Heterogeneous Hydrogen

STD — Internal Standard
NR — Not Reported

All elements not detected < 0.002 ng/mL Approved: \}; “ tr/‘*\'"( /C }(_,vj/(-»\

MC — Major Component ~ 10 ng/mL
INT — Interference 5-60 3 oA 2& <.



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH RIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300
INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADQ 80401, PHONE: 303 278-9521

Reply to

To: Acurex Corporation
555 Clyde Avenue
P.0. Box 7555
Mountain View, CA 94039

L

SINCE 1909

Date: Februyary 3, 1984

. Analyst: G. Meagher
P. 0. No.. Subcontract No. SW59159A Release 11 Project 7601

Sample No.. 819493 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS ~IAD No.: 97-N182-116-28
ﬁ’e‘si"%"’“ Ash CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 16 Terbium 2 Ruthenium Vanadium 140
Thorium 32 Gadolinium 5 Molybdenum 9 Titanium MC
Bismuth Europium 2 Niobium 39 Scandium 73
Lead 17 Samarium 11 Zirconium 270 Calcium MC
Thallium <0.4 Neodymium 42 Yttrium 41 Potassium  MC
Mercury NR Praseodymium 22 Strontium 400 Chliorine 230
Gold Cerium 49 Rubidium 22 Sulfur MC
Platinum Lanthanum 56 Bromine 6 Phosphorus  MC
Iridium Barium 890 Selenium 18 Silicon MC
Osmium Cesium Arsenic 8 Aluminum MC
Rhenium Iodine 3 Germanium 3 Magnesium MC
Tungsten 2 Tellurium Gallium 28 Sodium MC
Tantalum 2 Antimony 29 Zinc 55 Fluorine MC
Hafnium 3 Tin 2 Copper 110 Oxygen NR
Lutetium 0.4 Indium STD Nickel 220 Nitrogen NR
Ytterbium 4 Cadmium 0.6 Cobalt 64 Carbon NR
Thulium 1 Silver 0.3 Iron MC Boron 78
Erbium 3 Palladium Manganese 42 Beryllium 10
Holmium 5 Rhodium Chromium 430 Lithium >530
Dysprosium 7 Hydrogen NR

T s, D it Ng

AL et s o poprorst (Vo (e K - (I o
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INT — Interference
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

Reply to INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, GOLDEN, COLORADO 80401, PHONE: 303 278-9521

To: Acurex Corporation
555 Clyde Avenue
P.0. Box 7555

Date: February 3, 198
Mountain View, CA 94039 e Y 4

Analyst: G. Meagher

P. O. No.: Subcontract SW 59159A Release Number 11 Project: 7601

Sample No.. 319464 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
RA cyclone ash, test 3 .\ ENTRATION IN PPM WEIGHT

JAD No.:97-N182-116-28

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 9 Terbium 0.6 Ruthenium Vanadium 44
Thorium 14 Gadolinium 2 Molybdenum 6 Titanium MC
Bismuth Europium 1 Niobium 13 Scandium 15
Lead 32 Samarium 5 Zirconium 28 Calcium MC
Thallium 3 Neodymium 10 Yttrium 12 Potassium MC
Mercury NR Praseodymium 9 Strontium 210 Chlorine 13
Gold Cerium 30 Rubidium 28 Sulfur 220
Platinum Lanthanum 34 Bromine 5 Phosphorus MC
Iridium Barium 310 Selenium 13 Silicon MC
Osmium Cesium 4 Arsenic 18 Aluminum MC
Rhenium Iodine 0.2 Germanium 7 Magnesium MC
Tungsten 1 Tellurium 0.2 Gallium 19 Sodium MC
Tantalum 1 Antimony 5 Zinc 24 Fluorine =610
Hafnium 1 Tin 2 Copper 14 Oxygen MR
Lutetium 0.2 Indium STD Nickel 31 Nitrogen NR
Ytterbium 1 Cadmium 0.8 Cobait 10 Carbon NR
Thulium 0.4 Silver 0.2 Iron MC Boron 27
Erbium 0.8 Palladium Manganese 9 Beryllium 5
Holmium 1 Rhodium Chromium 42 Lithium >370
Dysprosium 2 Hydrogen NR

STD — Internal Standard

AL slemants nor datecred< 0.1 ppm Approved: QB(— /_53

MC — Major Component > 1000 ppm 562 GV, ﬁ/j/é/u\

INT — Interference ’; w,(’, g g{ C



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD, ILLINOIS 60148 « (312) 953-9300

ROBERT L. TAYLOR, Ph.D. PLEASE ADDRESS ALL CORRESPONDENCE TO.

MANAGER 490 ORCHARD ST., GOLDEN, CO 80401

INSTRUMENTAL ANALYSIS DIVISION c E OFFICE TEL. (303} 278-9521
SHNCE 1908

June 8, 1984

Mr. Christopher Mann
Acurex Corporation

P.0. Box 7555

Mountain View, CA 94039

RE: TIAD #97-N815-116-18

Subcontract #SW 59159A
Release #13

Analytical Report

Eighteen samples, previously analyzed for trace elements by spark source
mass spectrometry under our IAD identification #97-N182-116-28, were logged in
under our IAD identification #97-N815-116-18 on February 22, 1984,

Chlorine and Fluorine were determined using specific ion electrode methodo-
logy. Boron and Phosphorus were determined colorimetrically.

Depending on sample type and the amount of sample available, Sulfur was
determired turbidimetrically or by X-ray fluorescence spectrometry while the
remaining elemental analysis was performed using either atomic absorption/emission
spectrophotometry or X-ray fluorescence spectrometry.

The results of these determinations are presented in the following tables.
Samples #1, 2, 3, 4, 6, 7, 8, 10, 12, 13, 15, 17 and 18 are reported in weight
per cent (Wt.%) on an "as received" basis. Samples #5, 9, 11, 14 and 16 are
reported in micrograms per millilitres (ug/mL) on an "as received" basis.

If you have any guestions concerning these results, please call.

_.- FaroTd Ao Conne®lT Robert L. Taylor, Ph.D., Mngr.
Assistant Lab Manager Instrumental Analysis Div.

R
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[AD #97-N815-116-18

Page 2 of 19
Table No. I
{Wwt.%-As Received)

819463
Parameter RA Filter + 1u, Test 1
Aluminum (A1) 5.39
Boron (B) *
Calcium {Ca) 11.05
Fluorine (F) *
iron (fe) 8.21
Potassium (X) 4.39
Lithium {(Li) *
Magnesium (Mg) 1.54
Sodium {(Na) 3.37
Phasphorus (P) 12.20
Sul fur (S) 3.31
Silicon (Si) *k
Titanium (T1) 0.51

* Insufficient sample for analysis.
** )
Unable to analyze due to contamination
from the fiberglass filter.

5-64
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[AG #G7-1815-116-138

Page 3 of 19
Table No. II
(Wt %-As Received)

819475
Parameter RA Filter, Test 2
Aluminum (A1) 1.30
Arsenic (As) 0.13
Boron (B) *
Calcium (Ca) 0.25
Chlorine (C1) 0.03 (300 ug/g)
Chromium (Cr) 0.02 (200 ng/g)
Copper (Cu) 0.02 (180 wg/g)
Iron (Fe) 3.94
Potassium (K) 2.86
Lithium (L1) *
Magnesium (Mg) <0.1
Manganese (Mn) 0.04 (400 ug/qg)
Sodium (Na) 0.57
Nickel (Ni) 0.03 (250 ug/g)
Phosphorus (P) 3.93
Lead (Pb) ‘ 4.59
Sulfur (S) 2.58
Antimony {Sb) <0.01 (<100 ug/g)
Silicon (Si) 3.89
Zinc (Zn) 0.10

* Insufficient sample for analysis.
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TAD #97-N815-116-18

Page 4 of 19
Table No. III
Wt Z-AS Received)
318456
Parameter RA 10u ¥+ Ju, Test !
Aluminum (A1) 7.58
Arsenic (As) ) 0.05 (490 ug/g)
Boron {B) 0.02 (230 wug/g)
Barium (Ba) 0.19
Calcium (Ca) 1.32
Chromium (Cr) 0.004 (40 ug/g)
Iron (Fe) 10.79
Potassium (K) 1.17
Lithium (Li) 0.10 (950 ug/q)
Magnesium (Mg) 0.43
Manganese (in) 0.09 (900 ug/qg)
Sodium (Na) 0.45
Phosphorus (P) 1.67
Sulfur (S) 1.59
Selenium (Se) <0.001 (<10 ug/g)
Silicon (Si) ‘ 12.81
Strontium (Sr) 0.12
Titanium (Ti) 0.68
Zinc (ZIn) 0.06 (610 ug/g)
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Parameter

Aluminum (A1)

Calcium {(Ca)
Chlorine (C1)
Chromium (Cr)
Iron (Fe)
Potassium (K)
Lithium (Li)
Magnesium (Mg)
Sodium (Na)
Nickel (Ni)
Phosphorus (P)
Sulfur (S)
Silicon (Si)
Titanium (Ti)
Zinc (In)

Table No. 1V
(Wt % -As Received)

819492
RA 10u+ 3 Test 2

Sl

.03

(Ve

<0.008 (<80 wug/g)

0.02 (200 ug/g)

0.03 (250 ug/q)

0.07 (680 wug/g)
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Parameter
R

Calcium (Ca)
Chlorine (C1)
Chromium (Cr)
Fluorine (F)
Iron (Fe)
Sodium {Na)
Nickel (Ni)
Sulfur (S)

Silicon (Si)

[AD #97-N815-116-18

Page 6 of 19
Table No. V
(uq/mL=As Recaived)
819466
RA Imp I, Test 2

2.2
4,560  (0.45%)
96
42
450
2,000 (0.20%)
71
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Parameter
Aluminum (A1)
Calcium (Ca)
Iron (Fe)
Potassium (K)
Magnesium (Mg)
Sodium (Na)
Silicon (Si)

Titanium (Ti)

Table No.

97-NB15-116-18
Page 7 of 19

V]

(Wt Z-As Received)

5-69

819449

RA Coal, Test 1

1.19
0.19
0.34
0.12
0.05
0.G5
1.87
0.05

(480 ua/g)
(520 ug/g)

(540 ug/g)

COMMERCIAL TESTING & ENGINEERING CO.

Original Copy Watermarked
For Your Protection

F-466

e



IAD #97-N815-116-18

Page 8 of 19
Table No., VII
(Wt 7-As Received)
819485
Parameter RA PET, Test 2
Silicen (Si) 0.07

5-70
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IAD #97-N815-1i6-18
Pagze 9 of 19

Table No. VIII
(WE.%As Recaijved)

819438
Parameter RA Bottom Ash, Test 1
Aluminum (A1) 12.89
Calcium(Ca) 1.19
Fluorine (F) <0.01
Iron (Fe) 4.75
Potassium (K) 1.24
Magnesium (Mg) 0.46
Sodium (Na) 0.56
Silicon (Si) 21.16
Titanium (Ti) 0.68

5-71
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Parameter

Calcium (Ca)
Potassium (K)
Magnesium (Mg)

Sulfur (S)

1AD #97-N815-116-12
Page 10 of 19

Table No. IX
(ug7mC=-As Received)

819495
RPA Bottom Ash Leachate, Test 1

110
7.3
4.7

110

5-72
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[AD #97-N815-116-18
Page 11 of 19

Table No. X
(Mt.Z7-As Received)

819498
Parameter RA Bottom Ash, Test 2
Aluminum (A7) 16.43
Barium (Ba) 0.10 (385 ug/g)
Calcium (Ca) 2.59
Fluorine (F) . <0.01
Iron (Fe) 3.86
Pctassium (X) 1.14
Lithium (Li) 0.005(54 ug/g)
Magnesium (Mg) 0.47
Scdium (Na) 0.52
Phosphorus (P) 0.10
Sulfur (S) 0.54
Silicon (Si) 21,27
Titanium (Ti) 0.74

5-73
COMMERCIAL TESTING & ENGINEERING CO.

' Original Copy Watermarked
For Your Pratection ‘:

F-466



[AD #97-M8i5-115-13
Page 12 of 19

Table No. XI
(ug/mL-As Received)

319496
Parameter RA Bottom Ash Leachate, Test 2
Aluminum (A1) 14
Calcium (Ca) 53
Potassium {(K) 5.1
Sodium (Ma) 7.1
Sulfur (S) 90

5-74
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IAD #57-N815-116-18
Page 13 of 19

Table No. XII
(Wt.% -As Received)

819493
Parameter RA Bottom Ash, Test 3
Aluminum (A1) 16.84
Barium (Ba) 0.10
Calcium (Ca) 1.14
Fluorine (F) <0.01
Iron {Fe) 3.94
Potassium (K) 1.20
Lithium (L) 0.008 (75 ug/g)
Magnesium (Mg) 0.34
Sodium (Na) 0.42
Phosphorus (P) 0.09
Silicon (Si) 20.88
Sulfur (S) 0.11
Titanium (Ti) 0.74

5-75
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IAD #97-N815-116-18
Page 14 of 19

Table No. XIII
( Wt =As Received)

819476
Parameter RA Cyclone Ash, Test 1
Aluminum (A1) 5.62
Calcium (Ca) 0.67
Iron (Fe) 9.52
Potassium (K) 0.51
Magnesium (Mg) 0.15
Sodium (Na) 0.26
Phosphorus (P) 0.27
Sulfur (S) 4.05
Silicon (Si) 8.20
Titanium (Ti) 0.35
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IAD #97-NB15-116-18
Page 15 of 19

Table No. XIV
(ug/mLC-As Received)

319482
Parameter RA Cyclone Ash Leachate, Test |
Aluminum (A1) 1,500 (Q.15%)
Calcium (Ca) 1.8
Copper (Cu) 18
Fluorine (F) 42
Iron (Fe) 1,100 (0.11%)
Potassium (K) 140
Lithium (L{) 4.7
Magnesium (Mg) 110
Manganese (Mn) 24
Sodium (Na) 170
Phosphorus (P) _ 0.02
Sulfur (S) 15,300 (1.53%)
Silicon (Si) 89
Strontium (Sr) 24
Titanium (7i) ‘ 4.4
Zinc (Zn) 44

5-77
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[AD #97-N815-116-18
Page 16 of 19

Table No. XV
4t T -As Received)

819504
Parameter RA Cyclone Ash, Test 2
Aluminum (A1) 6.66
Calcium (Ca) 2.27
Iron (Fe) 11.27
Potassium (K) 0.64
Magnesium (Mg) 0.43
Sodium (Na) 0.27
Phosphorus (P) 0.33
Sulfur (S) 2.81
Silicon (S1) 9.84
Titanium (T1) 0.45
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JAD #97-N815-116-183
Page 17 of 19

Table No. XIf]
(ug/mL=As Received)

£19486
Parameter RA Cyclone Ash Leachate, Test 2
Aluminum (A1) 1,100 (0.11%)
Calcium (Ca) 1.9
Fluorine (F) 38
Iron (Fe) 540
Potassium (K) 56
Lithium (L1i) 4.4
Magnesium (Mg) 96
Manganese (Mn) 18
Sodium (MNa) 170
Phasphorus (P) <0.01
Sulfur (S) 3,300 {0.39%)
Silicon (Si) 210
Titanium (T1) 0.5
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TAD #97-N815-116-18
Page 18 of 19

Table No. XVII
(WET%F-As Received)

819464

Parameter RA Cyclgne Ash, Test 3
Aluminum (A1) 13.57
Calcium (Ca) 1.28

Iron (Fe) 9.35
Potassium (XK) 1.75
Lithium (Li) . 0.01 (110 ug/g)
Magnesium (Mg) 0.47
Sodium (Na) 0.24
Phosphorus (P) 0.16
Silicon (Si) 21.43
Titanium (Ti) 0.76
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[AD #97-N815-116-18
Page 19 of 13

I§b1e No. XVIII
Wt. T -As Received)

819478

Parameter RA Coal/PET, Test 2
Aluminum (A1) 1.56

Calcium (Ca) 0.09 (930 ug/g)
Iron (Fe) 0.38

Potassium (K) . 0.09 (910 pg/q)
Magnesium {(Mg) 0.04 (370 ug/g)
Sodium (Na) 0.04 (370 ng/g)
Silicon (Si) 1.37

Titanium (T1) 0.05 (430 ng/g)
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£\ ACUREX
< \ Corporation DATA REPORTING FORM

ANALYSIS LABORATORIES

CUSTOMER
CUSTOMER CONTRACT NO.

CMEA DATE January 13, 1984

ACUREX CONTRACT NO. 8311-030

307736.62

28-9

RESULTS REPORT TO _L. Waterland TELEPHONE
ADDRESS
Vermont )
Bottom Cyclone Bottom Cyclone
Ash Ash Ash 1 ‘Ash
SAMPLE 1D (CUSTOMER) Test 1 Test 1 | Test 2 | Test 2
SAMPLE (D (LAB) 488 476 498 504
PARAMETER = '::.u.‘f:u = =  UNITS
ﬁ —s e
NOZ_ <1 <10 <1 <10 m;y/é_
N0y~ <1 <10 <1 <10 my/e
Po4'3 < <10 <1 <10
F~ 0.25 .46 0.10 1.8
Cl 2.6 300 1.3 180
504"2 300 19,000 220 12,000
504'2 and S0,” 320 24,000 | 240  [17,000
Vd
i

ANALYST _C. McMillen

s’ T
Form EED-057 480 REVIEWER A N e

s



5.6 TOTAL CHROMATOGRAPHABLE ORGANICS (TCO), GRAVIMETRIC QRGANICS (GRAV), GAS
CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS), AND INFRARED SPECTRA (IR) OF
TUTAL SAMPLE EXTRACTS

5-83



ACUREX
T \ Corporation

Energy & Environmental Division

Acurex/ES January 16, 1984
Acurex ID#: 8310-003
8311-030

Client PO#: 307736.62
Attention: Larry Waterland

Sample: Vermont, Rock of Ages, 2 SASS Trains;
Received 7/12/83

The above samples were analyzed by Level 1 protocol. The XAD and OMC
extracts were combined per your instruction. Organic extracts were also
analyzed for the semivolatile priority pollutants by gas chromatography/

mass spectrometry employing a J&W SE-54 30 meter capillary column. The
column was held at 30°C for 2 minutes, then ramped at 10°C per minute to
270°C. In addition to the priority pollutants, other organics including
benzo(c)phenanthrene, dibenzo(c,g)carbazole, 7,12-dimethylbenzo(a)anthracene,
3-methylicholanthrene, and perylene were sought employing the computerized
l1ibrary search and manual interpretation. The assignment and quantitation
of these organics is tentative since analytical standards of these compounds
were not available for analysis. Benzo(c)phenanthrene, dibenzo(c,g)carbazole,
7,12-dimethyibenzo(a)anthracene, 3-methylcholanthrene and perylene were not
detected in any of the samples at levels above 400 ug per 10 mL of extract.

v e, szi-' ¢ “%@‘kg C%V.
Submitted by:.j-/uf/ levee ll S L7 -
Greg Nrcoll Viorica Lopez-Avila, Ph.D.
Operdtions Manager Technical Director

GN/VLA/ats

5-85

555 Clyde Avenue, P.O. Box 7555, Mountain View, CA 94039 (415) 964-3200 Telex: 34-6391 TWX: 910-7796593



A ACUREX
C * Corporation DATA REPORTING FORM
ANALYSIS LABORATORIES
CUSTOMER CMEA DATE January 16, 1984

307736.62 ACUREX CONTRACT NO. 8310-003

CUSTOMER CONTRACT NO.

RESULTS REPORT TO __L. Waterland TELEPHONE
ADDRESS
Vermont
Bottom Cyclone | Bottom Cyclone
SAMPLE 1D (CUSTOMER) XAD I | XAD II |XAD B1k [Front I | Front II | Ash I Ash I Ash 1T | Ash II
SAMPLE ID (LAB) 8 23 14 6 20 28 29 32 33
PARAMETER = = = = UNITS
GRAV 24 27 <4 <8 <9 <80* 1100* 220%* 500% mg/train
TC0 2.0 [3.5; 2.8] <0.2 | -- -- -- -- -- -~ |mg/train
(|J1 * %
gzPAH - Naphthalene 0.06 [0.35;0.44 <0.01 -— -- -- -- - - mg/train
- Phenol <0.01 [0.45;0.54| <0.01 | -- - -- - - - |mg/train
*%k
- Phenanthrene <0.01 |0.07;0.08 <0.01 -- -- -- -- -- -- mg/train
- Fluoranthene <0.01 0.05;0.63 <0.01 - -~ -- -~ -- -- mg/train
- Bis({Z-ethylhexyl)) Sk
phthalate *** 0.12 [0.14;0.07 <0.01 -~ -- -- -- -- -- mg/train
*kk *k
- Diethyl phthalatg <0.01 [0.15;0.15 <0.01 -- -- -- -- -- -~ mg/train
* mg/Kg *** Normally found in laboratory blanks anaLysT U. Spannagel, C. Beeman, S. Kraska

** Duplicate injection

Form EED-057 4 80

at this leval

REVIEWER _.——" s £

v <z

¢




tR REPORT

SAMPLE: 8310-03-6

Front Half Rinse

Wos Namber imtaraity Aszignment Commants
. e
2,920 S C-H Alkane Weak spectrum
2840 S C-H Alkane Weak spectrum

5-87




tR REPORT

SAMPLE: 8310-03-8 XAD Test I

Won Nomber tremivy Anignment Comments
- o'l

3650-2350 M 0-H Stretch

2970 S C-H Alkane

2920 S C-H Alkane

2860 M C-H Alkane

1740 M c=0

1600 W Not Assigned

1580 W Not Assigned

1450 M C-H

1370 W CH

1260 M c-0

1160 M c-0

1090 M €-0

810 M Not Assigned _
770 W Not Assigned .
750 W Not Assigned
710 W ] Not Assigned
630 W Not Assigqed

Aliphatic

Carboxylic Acid

5-88




1R REPORT

SAMPLE: 8310-_03-14 XAD B1k
Ih-tl1nh- Lrtaenity Assignment c nts
- lom™)
2920 S C-H Stretch weak spectrum

5-89




IR REPORY

SAMPLE: 8310-03-28 Bottom Ash I
- e
2520 S C-H Alkane Weak Spectrum
2840 M C-H Alkane

5-90




1R REPORT

SAMPLE: 8310-03-29 Cyclone Ash I
Won Namber Interaity Anignment Comments
- o)
| 3650-2300 W QH Stretch broad
2940 S C-H_Alkane
2860 M C-H__Alkane
1770 M _ Not Assigned
1740 S C=0
1600 M Not Assigned
1460 M CH
- 1380 W CH
1270 W c-0
1120 W Not Assigned
760 M -Not Assigned

Aliphatic

Carboxylic Acid

5-91




IR REPORT

SAMPLE: 8310-03-20 Front Half Rinse Test II
Wons Nambewr iremity Asnsignment Commaents
- tem'h)
2820 ) C-H Alkane Weak Spectrum
2860 M C-H Alkane
1730 c=0 Tentative assignmeﬂtt

5-9



P Te s Wit

SAMPLE: 8310-03-23 XAD Test Il

""'“5;" Iramity Axsignment Comments
3650-¢ 30 W 0-H Stretch broad
2960 M C-H Alkane
2920 M C-H Alkane
2860 M C-H Alkane
1770 W Not Assigned
174¢C S =0
1600 W Not Assigned
1250 M CH
1370 W CH
1250 M c-0
1080 M c-0 -
800 M Not Assigned
720 W Not Assigned

Aliphatic

Carboxylic Acid

5-93



iR REPORT

SAMPLE: 8310-03-32 Bottom Ash II
Wove Xambar intnmsity Assignment Comments
- el
2930 S C-H Alkane Very Weak Spectrum

Tentative Assignment

5-94




IR REPORT

SAMPLE: 8310-03-33 Cyclone Ash II

Wows Romber {rexmity . Asiignment Comments

.~ lemY)

2920 S C-H Stretch

2860 M C-H Stretch

1770 M "No Assignment

1740-1680 M C=0 Broad Assignment
Tentative

16800 M No Assianment

1460 M CH

1380 W CH
Aliphatic

5-95



GC/MS Detection Limits

ACID COMPOUND ng BASE/NEUTRAL COMPOUNDS ng
21A_2,4,6-trichloroohenc) 5 418 4-bromophenyl phenyl ether 1
22A  p-chloro-m-cresol 5 428 bis(2-chloroisopropyl)ether 1
24A 2-chloroohenol 5 438 bis{2-chloroethoxy)methane 1
31A_ 2,4-dichlorophenst 5 E2B hexachlorobutadiene ]
34A _2,4-dimethyiphenol 5 538 hexachlorocyclopentadiene )
574 2-nitropheno} 5 %48  {sophorone 1
58A 4-nitrophent: 20 £58 naphthalene 1
558 2,4-dinitrocnenol 20 568 nitrobenzene 1
60A 4,6-dinitro-g-crezol 20 618 N-ritrosodimethylarine _NA
642 pertachlorophensl 5 628 N-nitrosodiphenylamine 1
65A phenol 1 $38 N-nitrosodi-n-propylamine 5

668 bis(2-ethylhexyl)phthalate 1

BASE/NEUTRAL COMPOUNDS 678 butylbenzyl phthalate 1

688 di-n-butyl phthalate 1
1B scenaphthene 1 698 di-n-octyl phthalate 1
58 __ benzicine 20 708 diethyl phthalste ]
8 1,2,4-trichlorobenzene 1 718 dimethyl phthalate 1
§8 __ hexachlorobenzene 1 728 benzo(a)anthracene 1
128 hexachlorpethane 1 738 benzo(alpyrene 1
188 bis{2-chloroethyl)ether ! 748 3,4-benzofluoranthene 1
208 2-chloronaphthalene 1 758. benze(k)fluoranthene 1
258 1,2-dichlor:benzene 1 768 chrysene 1
26B 1,3-dichiorobenzene 1 778 acenaphthylene 1
278 _1,4-dichlorobenzene 1 7188 anthracene 1
288 3,3'-dichlorobenzidine S 798 benzo(ghi)perylene 5
358 2,4-dinftrotoluene L 808 fluorens )
368 2,6-dinftrotoluene 1 BiR _phenanthrene 1
378 1,2-diphenylhydrazine 828 dibenzo(s,h)anthracene -

{as_azobenzene) ! 838 indeno(1,2,3-cd)pyrene 5
298 flugranthene 1 848 pyrene )
408 4&-chlorophenyl phenyl ether 1

5-96
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5.7 LIQUID CHROMATOGRAPHY (LC) SEPARATION AND IR SPECTRA OF LC FRACTIONS
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A ACUREX
C \ Corporation

Energy & Environmental Division

Acurex/ES (CMEA) March 12, 1984
MS 2-2260 Acurex ID#: 8402-020
Client PO#: 307736.62

Attention: Larry Waterland

Sample: Cyclone Ash, Rock of Ages; Received 2/10/84

The above samples were subjected to 1iquid chromatography followed by
gravimetric measurement and infrared spectrophotometry according to Level 1

protocol.

Results are enclosed.

4 /}u / .-'“ ¢ ) \

b g ., )
Submitted by:géﬁﬁaww/g/;lmé¢4~/ Approved by: .- ‘. /e (

ohn S. Labash Greg Nicoll

Ahemist Manager, Inorganic Chemistry
JSL/GN/ats
Enclosures
5-99
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001-4

SAMPLE: Rock of Ages Cyclone Ash Test 1  #819476  8402-020-1

TC0 gnay TC0 + BRAY Conesutration
"y "y Totel my mg/ Kq
1
Totel Somple 55 1100
Tohon for L ’
c? 22 110
llm’ 28 560
SRAV I
O lam L] Te0e | e l
Frtion  [Fowndla| Cor Found In Cor GRAY
Fraction | Dlewk [rocted | Totl® Froctlen | ek [roctod | Tosl® | Vorotmg mg/Kg
' 5.0 J<0.5 5.0} 12 240
K 0.8 |<0.4|0.8] 2 40
3 22 l04]221 6 120
L 1.8 <0.4 } 1.8 4 80
] 2.2 |<0.a]12.21] 6 120
L 11.6  |<0.4 11.6 | 29 580
7 4.6 0.6 4.0} 10 200
Svm 28,2 0.6 127,61 69 1400
1. Quontity in entie weple, dotersained hefors L :
2. Pourtion of whels sampie used for LC, actusl my
1 Ouontity resevered frem LC colomn, actual my
A, Teotal my compsted bach te totsl omple



IR REPORT
SAMPLE:  2-20-1

LCF 1 Cyclone Ash Test 1

Wors Nomber intarsity Assignment Comments
-~ tomh)

2940 S CH Alkane

1468 M CHyp

1384 W Unassigned

5-101




{R REPORT

SAMPLE: 2-20-1 LCF 2
Wove Nomber inensity Astignment Comments
- et
2940 S CH Alkane

Heak Spectrum

5-102




IR REPQRT

SAMPLE: 2-20-1 LCF 3
Won Nomber Imanity Astignment Comments
-~ e
2939 5 CH Alkane
1462 M CH2

5-103




IR REPORT

SAMPLE: 2-20-1 LCF 4
Wove Nomber imsmity Assignment Comments
- temh
2940 S CH Alkane
1460 M CHo

5-104




iR REPORY

SAMPLE 2-20-1 LCF 5
Wove Nomber Intamity Assignment Comments
- o)
2940 S CH Alkane
1783 M Unassigned
1710 S C=0 (tentative)
1600 M Unassigned
1465 M CH,

Weak spectrum

5-105




IR REPORY

SAMPLE: 2-20-1 LCF 6
Wow Nomber Iransity ' Anignment Comments
- oY)
3300 W OH Broad
2941 S CH Alkane ‘
1780 M Unassigned
1730 S C=0
1600 M Unaséigned
1455 M CHo
1290 M c-0

5-106



iR REPORT

SAMPLE: 2-20-1  LCF 7
Won Rember fmamity Ansignment Comments
- 'Y
3350 S OH Broad
2943 S CH  Alkane
1725 S C=0
1600 S Unassigned
1460 W CHy
1285 W €-0 Broad

5-107




801-§

SAMPLE: Rock of Ages Cyclone Ash Test 2  #819504 8402-020-2
T GRAV T80 + GRAV Concontration
my my Totsl g mg/Kg
1
Total Sample 25 500
Tokon for LC2
22 440
3
Resoversd 27 540
GRAV i m
TCO la g ’ TCO+ | Concontration
Fraction  |Found in Cor Found I Cor GRAV ,
. m
Fraction | Blank [rocted | Torns® Froction | Blank [rocted | Totl® | Totstmg 9/Kg
1 5.0 <0.5] 5.0} 5.6 110
2 1.8 <0.4} 1.8] 2.0 40
3 3.4 <0.4 | 3.4 3.8 76
4 2.4 <0.4) 2.4} 2.7 54
) 2.6 <0.4) 2.6] 2.9 58
s 8.4 <0.4 ] 8.41] 9.3 190
? 3.6 0.6 { 3.0 .3 66
$om 272 1osle6l29.6 590

1. QuantRy in ontive seenple, detormined heforw LC

2. Portian of whele semple used for LT, actusl my
3. Ouentity recovered from LL celumn, octual mp
&, Totel mg compated back te tetal sample




IR REPORT

SAMPLE: 2-20-2 _LCF 1 Cyclone Ash Test 2
Wown lu‘mn Intamity Assignment Comments
. o)
2940 S CH  Alkane
1460 W CHp

5-109




IR REPORT

SAMPLE: 2-20-2 LCF 2
Wows Komber trtansity Aszignment Comments
. lomh)
2940 S CH Stretch Alkane

5-110




iR REPCRT

SAMPLE: 2-20-2 LCF 3
Wos Namber Irrteraity Aszignment Comments
- el
2941 S CH Alkane
1460 M CHo

Weak spectrum

5-111




IR REPORT

SAMPLE: 2-20-2 LCF 4
Wove Nomber Intansity Assignment Comments
. tom)
2940 S CH Alkane
1775 W Unassigned
1705 M C=0 (tentative)
1460 M CHy

Weak spectrum

5-112




1R REPORT

SAMPLE: 2-20-2 ICF 5
Wows Nomber Intamity Assignment Comment
- 'l
2040 S CH Alkane
1780 S Not Assigned
1718 S C=Q
1600 S Not Assigned
1460 M CHo
1300 M C-0

5-113




{R REPORT

SAMPLE: 2-20-2 LCF 6
Wove Nomber Intemsity Assignment Comments
- el
3300 W OH Broad
2945 S CH Alkane
1782 M Unassigned
1735 S C=0 Tentative
1600 M Unassigned
1460 M CHy

5-114




Imnere 1

SAMPLE : 2-20-2 _ LCF 7
Weve Nember Intemity Assignment Comments
- tem)
3400 S OH Broad
2943 S CH Alkane
1725 S =0
1600 S Unassigned
1458 M CHy .
1275 W -0 Broad

5-115




o ACUREX
T \ Corporation

Energy & Environmental Division

Acurex/ES (CMEA) March 13, 1984

MS 2-2260 Acurex ID#: 8401-029
Client PO#: 307736.62

Attention: Larry Waterland

-Sample: Honor Rancho Inlet XAD, Rock of Ages XADs;
Received 1/20/84

The above samples were subjected to liquid chromatography followed by TCO,
gravimetric measurement, and infrared spectrophotometry according to Level 1
protocol.

Results are enclosed.

h j ,7 4 .
Prepared by: Q#/w[/ ,{A«A/l/ Approved by: /ji«:(?L.;“‘Zrﬁg

ohn S. Ldbash Greg Niegbll
&/ hemist Manager, Inorganic Chemistry

JSL/GN/ats
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L11-G

1 XAD-2

8401-029-2

SAMPLE: B19459 Rock of Ages Test
Tc0 BRAY TC0 + GRAY Concontration
L) "y Totslmg mg/dscm
Totol famote! .
5 Q) 24 26
Tolen for LY 1.1 14 15
Resoversd? 0.6 7.9 8.5
AAV
TCO lamyg SRAV e vig Te0 s
Frastion  [Fowndla| Cor Fovnd tor GRAV dscm
Froction | Stlonk |reeted Tond? Froctlen | Biowk | rocted | Toret® Totsl my mg/
\ 0.6 o2 1 o6l 13 1.5 l<osl 15t 26l 3.7
2 <0.1 }<0.1 | <0.1} <0.2 <0.4 ]<0.4}<0.4{<0.7] <0.9
3 <0.1 §<0.1 <0.1} <0.2 <0.4 <0.4 1<0.44<0.7] <0.9
e <0.1 ] 0.2 |<0.1] <0.2 <0.4 }<0.41<0.4]<0.7] <0.9
s <0.1 }<0.1 } <0.1] <0.2 0.8 <0.4] 0.8] 1.4 1.4
L] <0.1 }<0.1 <0.1] <0.2 2.6 <0.4) 2.6} 4.6 4.6
’ <0.1 }<0.1 | <0.] <0.2 3.6 0,61 3.0l 5.3] 5.3
Som 0.6 |<o.9 { 0.6] 1.1 8.5 0.6 7.9]13.9] 15

1. QeaxtRy in entive wmpla, dotsrminsd bolure LE
2. Portion of whels sample nyed for L.C, actwel my
1 QOusntity recovered frem LC colamn, srtusl vy
4, Totel my computed back te tote! ssmple




IR REPORT

SAMPLE: 1-29-2  LCF 1
Weve Number Intamity Assignment Coments
- tem')
2930 S CH Alkane

Weak spectrum
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IR REPORT

SAMPLE: 1-29-2 LCF 2
Wovs Number Intemity Assignment Commaents
- el

No Peaks
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IR REPORT

1-29-2 LCF 3
SAMPLE:
Wows Nomber Intensity Asnignment Comments
- (e

, No Peaks
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IR REPCRY

SAMPLE:__ 1.29.2 |CF 4
Wove Kumpe Imtensity Assignment Comments
- tem’

No Peaks
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iR RE20RY

SAMF .E: 1-29-2 LCF 5
Wove Number Intansity Assignment Comments
e

No Peaks
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IR REPORT

SAMPLE: 1-29-2 LCF 6
Won Nomber | Irtensity ' Assignment Comments
(a")
2935 S CH Alkane
1745 S =0 *

* Tentative assignment
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iR REPORT

SAMPLE: 1-29-2  LCF 7
Wevs Nember Intenmsity Ansignment Comments
- (e’
2950 S CH Alkane
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G21-6

8401-029-3

SAMPLE: 819465 Rock of Ages Test 2 XAD-2
TC0 GRAY YC0 + BHAY Coscontration
wy L Tetsl mp mg/dscm
Tonl Sample?
3,2 27 30
Tohon for t¢2 1.6 13 15
il'-v'd’ <0.8 13.6 14
TCO GRAY
, ¥ "y = TCO+ | Comsentration
Fimtion  [Foundin| Con Found in Cor GAAY lcem
Froction | Siowk [rovted | Tow® |  Frociem | Wik [roctod | Toul®| vortmg| /95"
* <0.2 | <0.2 {<0.2} <0.4 3.2 | <0.5f 3.2} 6.5 6.5
2 <0.1 | <0.1 |<0.1] <0.2 <0.4 | <0.4}<0.4 |<0.8] <1
R <0.14<0.1 |<0.1] <o0.2 1.2 | <0.al1.2| 2.4 2.4
4 <0.1 | 0.2 ]<0.1} <0.2_ 1.0 l<0.4l1.0] 2.0 2.0
¢ <0.1 ] <0.1 }<0.1}] <0.2 0.6 §<0.4J0.61]1.2 1.2
. <0.11<0.1 1<0.1] <0.2 3.8 |<0.413.817.8 7.8
’ <0.1]<0.1 |<0.1] <0.2 4.4 0.6] 3.8] 7.8 7.8
Svm <0.8{<0.9 {<0.8] <2 14.2 0.6{13.6 |27.7 27.7

5. QoontRy in ontirs wple, determinad befere LE
1. Pertion of whels saenple used for LT, actwsl mg
3 Quantity recovered from LC entumn, 3ctual mg
4, Tetal my computed back to totel rrnnle

*Duplicate injection gave <0.1




iR REPORT

SAMPLE: 1-29-3  LCF 1
Wove Nember Intamity Assignment Comments
- lemh)
2930 S CH Alkane
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IR REPORT

SAMPLE: 1-29-3 LCF 2
'llﬂ%nil lntamity Assignment Commaents
- (em’")
No Peaks
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IR REPORT

SAMPLE: 1-29-3 LCF 3
Wove Nember Intensity Assignment Comments
- tem’h)

No peaks
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iR REPORTYT

SAMPLE: 1-29-3 LCF 4
Wove Number Intemity Assignment Comments
- e
2915 S CH Alkane

Weak spectrum
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IR REPORT

SAMPLE: 1-29-3 LCF 5
Wove Number Intamity Assignment Comments
- lem'h)
2940 S CH Alkane
Weak spectrum
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IR REPORT

SAMPLE: 1-29-3 LCF 6
Wove Nember Intensity Assignment Commm;!ts
- )
2940 CH Alkane
1725 C=0 *

* Tentative Assignment
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IR REPORT

SAMPLE: 1-29-3 LCF 7
Wove Number Intansity Assignment Comments
- tem'h)
2940 CH Alkane

Weak spectrum
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IR REPORT

SAMPLE; _1-29-BLK  LCF-1
Wevs Kumber intamity . Astignment Comments
- e’
No Peaks
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IR REPORT

SAMPLE: 1-29-BLK LCF 2
Wors Kumber Intansity Assignment Comments
- el

No Peaks
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IR REPORTY

SAMPLE: __ 1-29-BLK LCF 3

Wavs Number
,-(und)

Intenmity

Anzignmant

Comments

No Peaks
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IR REPORT

SAMPLE: 1-29-BLK  LCF 4
Wave Number lrtemaity Assignment Comments
teml)

No Peaks
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{R REPORT

SAMPLE: 1-29-BLK LCF 5
Wove Kumber Intemsity Assignment Commants
- el
2935 S CH Alkane

Weak spectrum
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IR REPORT

SAMPLE: 1-29-BLK LCF 6
Wom Nember ‘mmw A;ﬁmm.n{ Comments
- el
No Peaks
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{R REPORT

SAMPLE: 1-29-BLK  LCF 7
Wave Nomber irtamity Assignment Comments
- {cm™’)
No Peaks
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5.8 GC/MS ANALYSES OF VOST TRAPS
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ACUREX
C \ Corporation

Energy & Environmentat Division

Acurex/E.S. November 1, 1983
Acurex ID#: 8307-010
Customer PO#: 307736.62

Attention: Larry Waterland Page 1 of 2
Subject: Analysis of Two VOST Sample Sets
by GC/MsS.

The above referenced samples were analyzed according to the latest revisions

of the EPA VOST Protocol for Volatile Priority Pollutants and Xylenes. An
attempt was also made to identify ethylene oxide, propylene oxide, 2-nitropropane
and allyl chloride, but due to the lack of analytical standards for these
compounds, it proved impossible.

Results are listed in Table 1.

Please call if you have any questions.

i

] ,
~e . T ‘: A ] A \_i/x\, . /‘}
Prepared by: .. S-S~ {:"5iﬁ¥*“f/, Approved by: ° Wil T ”{le%?k“‘{“\
William G. Hellier Viorica Lopez-Avila, Ph.D.
Staff Chemist Technical Director

WGH/VLA/ats

5-143

555 Clyde Avenue, P.O. Box 7555, Mountain View, CA 94039 (415) 964-3200 Telex: 34-6391 TWX: 910-7796593



Table 1.

Volatile Organics Results

Acurex/ES
8307-010

Page 2 of 2

Concentration (ng/trap)

Trap ID Tenax/C | Tenax Tenax/C | Tenax g$gggéc
819501 819501 81950 §19592 , 3,
< 7 Trempt e I .
Lab ID Somi= | Sewrg’ | fE I
A o AR ) .
Compound
Chloromethane 12 10 ND ND ND
Bromomethane ND ND ND ND ND
Vinyl chloride ND ND ND ND ND
Chloroethane ND ND ND ND ND
Dichloromethane 65 >1,100 1,600 115 102
1,1-Dichloroethylene 98 ND 90 80 ND
1,1-Dichloroethane ND ND ND ND ND
Trans-1,2-dichlorgethylene ND ND ND ND ND
Chloroform 22 67 ND ND 8
1,2-Dichloroethane ND ND 37 ND ND
1,1,1-Trichloroethane ND ND ND ND ND
Carbon tetrachloride ND ND ND- ND ND
Dichlorobromomethane ND ND ND ND ND
1,2-Dichioropropane ND ND ND ND ND
1,3-Dichloropropene(trans) ND ND ND ND ND
Trichloroethylene 3 483 5 ND 17
Chlorodibromomethane ND ND ND ND ND
1,1,2-Trichloroethane ND ND 72 ND 21
1,3-Dichloropropene(cis) ND ND ND ND ND
Benzene 7 ND 69 ND 26
2-Chloroethyl vinyl ether ND ND ND ND ND
Bromoform ND ND 213 ND ND
Tetrachloroethylene ND 51 ND ND ND
1,1,2,2-Tetrachloroethane ND ND 173 ND ND
Toluene 140 146 5 ND 36
Chlorobenzene ND 152 15 ND 7
Ethylbenzene ND 14 10 ND 7
Xylenes ND ND ND ND ND
Dichlorodifluoromethane ND ND ND ND ND
Trichlorofluoromethane 28 ND ND 335 ND
Percent Surrogate Recovery
Toluene-—d8 95 57 88 50 88
5-144
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5.9 N0 ANALYSES BY GC/ECD
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/\ ACUREX
C ' Corporation

Energy & Environmental Division

Acurex/E.S. September 2, 1983

Acurex ID#: 8308-012
Client PO#: 307736.62

Page 1 of 1
Attention: Larry Waterland

Subject: Analysis of 2 Gas Bombs for Nitrous Oxide by GC/ECD

The above referenced samples were analyzed by GC/ECD according to previously
reported method.

Results are listed in the table below:

Sample ID N0 (ppm)
812714 27
812715 58

If you have any gquestions, please call.

' : ' i e \1’1‘\! /‘f /
Submitted by: o< Namm G Nl Approved by: /Z“%ﬂa(e» R REREN

WiTliam G. Hellier Viorica Lopez-Avila, Ph.D.
Staff Chemist Technical Director

WGH/VLA/ats
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5.10 BIOASSAY RESULTS
In the following, samples with the prefix "RA" are for these tests;

samples with prefixes "HR", or "DM" are for other tests performed.
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SIONE g
EIONETICS 5516 Nicholson Lane. Kersington. aryiand 20895 307 881-5600 - Telex 89-8369

April 18, 1984

Dr. Larry Waterland

Acurex Corporation

485 Clyde Avenue

Mountain View, California 94042

RE: Acurex Subcontract No. RB59178A
Release No. 6

Dear Larry:

Enclosed are three bound, and one unbound, copies of the final reports for the
five XAD resin extract samples and six ash samples submitted for testing and
evaluation in IERL-EPA Level 1 Ames/Salmonella mutagenesis and CHO cytotoxi-
city bioassays. All studies were conducted and evaluated under IERL-EPA Level
1 guidelines.

Bioassay of the samples took slightly longer than normal because a phased
testing approach was used with the XAD-2 resin extract samples. This phased
approach involved initial CHO cytotoxicity testing, then preliminary range-
finding Ames tests with only one strain, followed by one or more definitive
Ames assays. By using this approach, we were able to adequately test and
evaluate all samples.

The summary of the bioassay data, the criteria used to evaluate the results,
the critical data upon which the evaluations were based, and a graphic display
of the relative ranking of the samples are presented in the attached tables
and figures.

If you have any questions or comments concerning these reports or future
testing, please fell free to contact me at (301) 881-5600, extension 536.

Sincerely,
LITTON BIONETICS, INC.
Robert R. <£ES’—‘

Environmental Assessment Section
Department of Molecular Toxicology

RRY/mg
Enclosures: Ames and CHO 7330-7346 Reports.

cc: Contracts, LBI No. 20993, 20988
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TABLE 1
BIOASSAY SUMMARY TABLE

Technical Directive or PTOjec‘ No. LBI PY‘OjECt NO- 20988 and 20993.

Contract No. EPA No. 68-02-3188; ACUREX Subcontract No. RB 59178A Release No. 6.

Health Effects Tests Ecological Effects Tests
Aquatic | Terrestrial
. []]
§ @ . Fresh Water/ Marine /\Qe .
& /& /.&/ D /.8 S
Q A e N ~ < Ny
& © O R Q QO & 4 L
§/8/8/& & J g/ L/ &
¢:° o (,: s < ) g q7° &
h S Q 2 L%) -
& < " ~ & ~ -~ -
S/S/8/8)s/$/8)s/8/8/5/§/E
Sample ldentification v/ ¢/ 0/ )L/ S/ )/ / /T /) </ S/ Notes
HR XAD-2 EXTRACT, H M/H
INLET (819369)
HR XAD-2 EXTRACT, M M
QUTLET (819370)
RA XAD-2 EXTRACT, H M
TEST 1 (819459)
RA XAD-2 EXTRACT, M. H/M
TEST 2 (819465)
DM XAD-2 EXTRACT M M
(900206)
RA BOTTOM ASH, ND ND
TEST 1 (819488)
RA BOTTOM ASH, ND ND
TEST 2 (819498)
RA CYCLONE ASH, M/H[ ND
TEST 1 (819476)
RA CYCLONE ASH, L/M ND
TEST 2 (819504)
DM FILTER + 1 um PART. J ND L
(900204)
DM 10 ym + 3 um PART. ND L
(900218)
ND = No Detectable Toxicity
L = Low Toxicity
M = Moderate Toxicity
H = High Toxicity

LBJ-0468 A 11/80 5-151



¢61-9

TABLE 2

DEFINITION OF TOXICITY CATEGORIES FOR HEALTH EFFECTS ASSAYS

a b Samplg d Range of Concentration or Dosage
Assay Activity Measured Type MAD Units High Moderate: Low Not Detectable
(ND)
Ames MEC S 5 mg/plate  <0.05 0.05-0.5 0.5-5 ND at >5
(mutagenesis) AL, NAL 200 pul/pltate <2 2-20 20-200 ND at >200
E 5000 L/plate <50 50-500 500-5000 ND at >5000
RAM ECso S 1 mg/m1l <0.01 0.01-0.1 0.1-1 ND at >1
(lethality) AL 600 pt/ml <6 6-60 60-600 ND at >600
NAL 20 pl/ml <0.2 0.2-2 2-20 ND at >20
E 1000 L/ml <10 10-100 100-1000 ND at >1000
CHO ECso 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/mi <0.2 0.2-2 2-20 ND at >20
E 1000 L/ml <10 10-100 100-1000 ND at >1000
WAT LDso S 5 gm/kg <0.05 0.05-0.5 0.5-5 ND at >5
(lethality and toxic signs) AL,NAL 5 ml/kg <0.05 0.05-0.5 0.5-5 ND at >5

35tandard 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)
bStandar‘d abbreviations for measured endpoints are as follows:
MEC: Minimum effective concentration
ECso: Calculated concentration expected to produce effect in 50 percent of population
LDgo: Calculated dose expected to kill 50 percent of population

Cg = Solid, AL = Aqueous 1liquid, NAL = Nonaqueous liquid, E = Extract and/or concentrate of unknown organic content
(use equivalent volume of SASS train gas)

dMAD = Maximum applicable dose

TABLE 3



TABLE 3

HEALTH EFFECTS CRITICAL DATA SUMMARY FORM?

Contract No. EPA No. 68-02-3188 yechnical Directive or Project No. LBI No. 20988 and Site Sampled _HR, RA and DM
Acurex Subcontract No. RB 59178A 20993
Release No. 6 RAM Cytotoxicity [EC50]¢ Rodent Toxicity
Ames CHO Clonal | | | l
. Mutagenicity Toxicity Viability ATP/Per
Sample Identification [MEC]b [ECsplc  Viability Index ATP 106 cells LDsgd Toxic Signs®
HR XAD-2 EXTRACT, INLET f f
819369 25 11.5
HR XAD-2 EXTRACT, OUTLET
819370 100 18.4
RA XAD-2 EXTRACT, TEST 1
819459 20 35.2
RA XAD-2 EXTRACT, TEST 2
O L ?ﬁl\glﬁssxmmf - =2
1 -
RA BOTTOM ASH, TEST 1 31000
819488 210000 ¥ {4000)
RA BOTTOM ASH, TEST 2
819498 B >10000 1400
RA CYCLONE ASH, TEST 1 50 >1000
819476 (5000)
RA CYCLONE ASH, TEST 2 500 >1000
819504 (1200)
DM FILTER + 1 um PART.
900204 >10000 140
DM 10 nm + 3 um PARI.
900218 »10000 450

AThe assays, observed parameters and evaluation criteria are presented in |ERL-RTP Procedures Manual; Level 1 Environmental Assessment
Biological Tests, [EPA Contract No. 68-02-2681, Lilton Bionetics, Inc., Kensington, Md.]

bMEC: Minimum Effective Concentration - Lowest conceniration for any lester strain giving a mutagenic response.

CEC5p: Effective concentration that reduces the observed parameter to 50 percent of the appropriate negative control.

dLDgg: The dose lethal to 50 percent of treated animals.

2Toxic signs are identified in a numbered list in the Level 1 manual. Only the number is reported here. .
feoncentrations are ug organics per plate for Ames assay and per ml of culture medium for the CHO assay. Values in

parenthesis are extrapolated values.




10,000 pg/mi

NONDETECTABLE
TOXICITY 4
RANGE

1,000 pgimi

LOW
TOXICITY <
RANGE

100 pg/mi

MODERATE
TOXICITY \
RANGE

10 pg/mi

HIGH
TOXICITY 1
RANGE

1 pg/mi

Y/
(

RA
RA
RA
RA

\
/

o

@ OV

\
ol
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Q@ RA

HR
DM

/_
/g

N\

cyclone ash, test 1 (819476) Extrapolated
bottom ash, test 1 (819488) Extrapolated

bottom ash, test 2 (819498)
cyclone ash, test 2 (819504) Extrapolated

10 pym + 3 um particulate {900218)

filter + 1 um particulate (900204)

XAD-2 extract, test 1 (819459)
XAD-2 extract, outlet (819370)
XAD-2 extract (900206)

XAD-2 extract, inlet (819369)
XAD-2 extract, test 2 (819465)

Figure 1. Ranking of test material toxicity using ECg
in EPA level 1 CHO clonal toxicity assay.
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NonoeTEcTsle | B e e ) (Bl
om Asn, tes
MUTAGENICITY *9, DM Filter + 1 um Particulate (900204)
RANGE 9 DM 10 ym + 3 um Particulate (900218)
5,000 pg/plate , |
LOW -
MUTAGENICITY ¢
RANGE
500 pgiplate ;@ RA Cyclone Ash, test 2 (819504)
MODERATE DM XAD-2 Extract (90Q206)
MUT:ng‘C'TY * RA XAD-2 Extract, test 2 (819465)
NGE HR XAD-2 Extract, outlet (819370)
50 pg/plate &0 RA Cyclone Ash, test 1 (819476)
: HR XAD-2 Extract, inlet (819369)
HIGH RA XAD-2 Extract, test 1 (819459)
MUTAGENICITY <
RANGE
5 pgiplate |
+—

Figure 2. Ranking of test material mutagenicity using minimum effective
concentration in EPA level 1 Ames mutagenesis assay.
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