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BEST ENVIRONMENTAL, INC.

San Leandro, CA 510-278-4011

Mercury Emissions Reduction Results

Table 2
Boiler B

Inlet Outlet Reduction %
Units AVERAGE AVERAGE
Particle Bound Hg Concentration (Hgp) p.g/m3 2.2E-01 <3.0E-03 98.6%
Particle Bound Hg Emission Rate (Eyp) mg/min 1.5E+00 <2.0E-02 98.7%
Oxidized Hg Concentration (Hg) ;,Lg/m3 8.6E-02 <3 0E-02 65.3%
Oxidized Hg Emission Rate (Eyy0) mg/min 6.1E-01 <2 0E-01 66.7%
Elemantal Hg Concentration (Hgg) pg/m’ 9 9E-01 5 7E-01 42.2%
Elemental Hg Emission Rate (Eygz) mg/min 6.9E+00 3 9E+00 44.0%
Total Hg Concentration (Hgr) pg/m’ 1.3E+00 6.0E-01 53.2%
Total Hg Emission Rate (Eggr) mg/min 9.0E+00 4.1E+00 54.8%

CALCULATIONS

Reduction % = (1 - (Inlet/Outlet)) * 100

\2000\aes\hg\b-ontario-h20 Xis - 3/10/2000
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BEST ENVIRONMENTAL, INC.

San Leandro, CA 510-278-4011

Table 3
Boiler B

Fuel Bound Mercury and Chlorine Results

Units Run 1 Run 2 Run 3 Average
Coal Flow Rate Ibs/hr 83,060 84,330 84,850 84,080
Coal Flow Rate kg/hr 37,676 38,252 38,488 38,138
Coal Mercury Concentration ppm 0.030 0.030 0.020 0.027
Coal Mercury Feed Rate mg/hr LLI3E+03  1.15E+03  7.70E+02 1.02E+03
Coal Chlorine Concentration ppm 60 <50 52 54
Coal Chlorine Feed Rate mg/hr 2.26E+06 <1.91E+06 2.00E+06 2.06E+06
Where:

Ibs/hr = Pounds per hour
kg/hr = Kilograms per hour
mg/hr = Milligrams per hour
ppm = Parts per million, mg/kg

Calculations:
" mg/hr = ppm * kg/hr

f:\reports\sc\2000\aes\hg\b-ontario-h20.xls - 3/10/2000
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MAR @8 @@ @1:324PM AES HAWATIT
Enertec NTDAHS®
Average Values Report
03/08/00 13:20

Company: AES Hawaii, Inc. Period Start:
Plant: Period End:
City/St: Kapolel, HI Validation Type:
Source: stacka, stackb Averaging Period:
Type:
Average Averagea
coz A co2 B
Pariod Start % %
01/11/00 00:00 N/A N/A
017117006 01:00 12.9 12.0
01/11/00 02:00 13.0 12.0
01/11/00 03:00 12.9 11.9
01/11/00 04:00 12.7 12.0
01/11/00 05:00 12.8 11.9
01/11/00 06:00 N/A 12.0
01/11/00 07:00 N/&A N/B
01/11/00 08:00 i2_7 N/A
01/11/00 09:00 12.8 11.8
01/11/00 10:00 13.0 11.8
01/11/00 11:00 13.0 11.7
01/11/00 12:00 13.0 11.7
01/11/00 13:00 13.0 11.8
01/11/00 14:00 13.0 11.8
01/11/00 15:00 13.0 11.9
01/11/00 16:00 N/A N/A
01/11/00 17:00 13.0 11.9
01/11/00 18:00 13.0 12.0
01/11/00 19:00 13.0 11.9
01/11/00 20:00 13.0 12.1
01/11/00 21:00 13.0 i2.1
01/11/00 22:00 13.0 12.0
01/11/00 23:00 12.9 11.9
Final Average¥ 12.9 11.9
Maximum™ 13.0 12.1
Minimum® 12.7 11.7

*Does not include Invalid Averaging Periods (“N/A")

03/08/00 15:37 TX/RX NO.2699

N\

p.erzge 01

01/11/00 00:00
01/11/00 23:59
60/60 min

1 hr

Block Avg

P.002 21 pg



rMaR a3 Tag

Company: AES Hawaii, Inc.

€1 :35PM RES HERWATT

Enertec NTDAHS®

Average Values Report

03/06/00 13:20

Plant:
City/St: Kapolei, HI
Source: stacka, stackb
Average Average
co2 A co2 B
Pariod Start % %
01712700 00:00 N/A N/A
01/12/00 01:00 12.9 12.0
01/12/00 02:00 13.1 12.1
01/12/00 03:00 12.8 12.0
01/12/00 04:00 12.6 12.0
01/12/00 05:00 12.8 12.0
01/12/00 06:00 N/A 12.0
01/12/00 Q7:00 N/A N/A
01712700 08:00 13.0 N/A
01/12/00 09:00 13.0 12.0
01/12/00 10:00 12.8 12.1
01/12/00 11:00 12.°8 12.1
01712700 12:00 13.0 12.2
01/12700 13:00 13.0 12.2
01/12/00 14:00 12.9 12.1
01/12/00 15:00 12.9 12.1
01/12/700 16:00 N/A N/A
01/12/00 17:00 12.9 12.2
01/12/00 18:00 12.9 12.3
01/712/00 19:00 13.0 12.3
01/12/G0 20:00 13.1 12.3
01/12/00 21:00 13.0 12.2
01/12/00 22:00 12.9 12.2
01/12/00 23:00 13.0 12.2
Final Average™ 12.9 12.1
Maximum™ 13.1 12.3
Minimum™ 12.6 12.0

*Does not include Invalid Averaging Periods

o

03/08/00

Period Start:
Period End:

Validation Type:
Averaging Period:

("N/A™)

15:37

Type:

TX/RX NO.2699

P.3-3ge 01

01/12/700 00:00

'01/12/00 23:59

60/60 min
1 hr
Block Avg

P.003 22 H



BEST ENVIRONMENTAL, INC.

San Leandro, CA (510)2784011

Isokinetic Sampling Data Sheet (Method.£.¢ .o ., ) (/e L‘ 7
Facility: AES Date: \//] / e Run#: | Personnel: @ﬁ J -
Facility Information Equipment Information Sampling Inférmatxon
- Location: A- 7,/ f Meter #: /QACHE(, Pitot #: “:Q " Pbari 29 9%
~PortDia.: (5 “ Depth: 3G & Yd: £.985 2 Cp: 159 Pstatic: ~ /.
Fitting: Length: AH@: /. 209 Noz. # ;{4 % 03 w5~
Stack Dia: {0(“(,275 Area: Filter Box #:  .{ Du di1g0 % COz: 4.5
Upstream from disturbance: <0, 5 Filter #: 4 l‘A Mag. #: %H0: 8.5~ 5
Downstream from disturbance: £ ¢, § Probe#. ;495 Umb. # Run Mms K
Pyrometer# ey
mal LC: Aocs CRM@. /0 Pitot LC: 5
Point | Stack AP AH Meter SQRT '
__ Temp, °F ACFM AP “He | A,
Tt L4272 . : , 275 jUel ro2gleds | s 3 iclzeoléo | A | 298
2425 | 3.4 gd g4 (279 | ©Clied|e559]12¢5 |WURY|6O 4 | 250
333 aw? |52 199 275 |1 50[0.456 [cs30 | (J40 Peslzple (|4 (275
r 435 | 44.9 57 sy 29 [ 2°9109372(0510 [1.095 Pelbrdlel]d 275
Jali9y3 [ 65 5 2 [5T 12723 [oay |eae |2452 |90 Reclndled | Y250
L 44 [ vg.65 (55 159 1273 1r/0 log3[obs5 [i049 [eslzsaleq [ [250
N2 DY 3| $= €€ |64 1224 |05 |0 % [oMpp| 1024 Re32K|63 1Y |280
U538 [ 5265 [£4 199 [27% [Cad[oe83] ayyRloaey pPL3lasi|&y| s 250
/503 [4¢.0 %9 |55 205 090 |066S |02 094 PeZ[25]65 {5 250
Slpso3 |58, 2 yg |95 (222 [adR|O952]0377 10F0 pedacfie|T | 980
SPEdsin 597 157 155 72 100 [og/¥ (0987 |].euq RORBlZ]S | 28T
2 isig ez s 1[50 185 (282 [)/0 Jeged|o4s5 [1099 P&z 63] 8 [ 282
d 11523 [69.9 g2 185 1285a 7L [O-F o030, 372282|25¢6K5 | § 1258
41,525 |69 £7 158 (280 |p72 052916373 |6.547 s <qq 02| & 250
K533 1689 57 €5 1275 046 0339 |6 Y6 0675120612764 |5 | 25T
Stp| 1538 [20.66Y
s
Neng
ﬁlv D, Field Calculations
. R o Sample Vol., dscf:
Impinger #1 o 1 % H,0:
Impinger #2 o 3 MWs:
Impinger(s) # o 4 MWd:
Impinger(s) # o s Stack Vel, fi/s:
Silica Gel: O 6 Flow rate, acfm:
Total Net / Rinse: ' Flow rate, dsfcm:
Total Sample Volume: % Isokinetics:
Comments:

G:\(oms\ﬂdd\?.}t
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BEST ENVIRONMENTAL, INC.

San Leandro, CA (510)278-4011

Isokinetic Sampling Data Sheet (Method a2 4 ¢ ¥ ) (7.

Facility: 2FS Alqw-ajy

Date: I////OO

Run #: | CC‘Vd Personnel: G'A,JF/L(

Facility Information " Equipment Information Samplmg Information
- Location; 8 -Tufe+t AAHC. Pitot#: /U ©Pbar. 29,95
Port Dia.: ¢ ¢ Depth: %6, j O9552 Cp:_ £.54 Pstatic: -/
Fitting: Length: AH@: )G Noz #: A %0y <7 T o 7.
Stack Dia: j0G«tng & Area: q( 5 | Filter Box #: Dy S )ge % COy 45— 4/ 7
Upstream from disturbance: < ¢, S Filter #: S A Mag. #: %HZO 5.5
Downstream from disturbance: < ¢,§ Probe #: /45 Umb. # Run Mins’ /150
Pyrometer #: 7 4<$
" Tnitial LC 10 "Hg  PitotLC:__O&K
point|: T Stack ap &H ) M sRr | Temp Notes
- Temp, °F 0950 AC AP |Probe| Fi 14 C,
L 170 [d4% | ot | 1072 [192]36]57 (9 227
2 . 284 | (20 | es72|c 505 | 1045 R7O|27H|55 |a | 225~
3 l1ecs ; ' 277 o024 loguZ]o3m [9:-8c0pa(]25c]57]d [277
uljer3 T 7 167 59 (275 (659 oty [0920]047 [22h5qlsg|d [r75
5068 15959 £7 159 773 [ayq [¢347]2319 [ecLsulbilisclssd =252
[ Jfeey | €Y %4 |4 (273 |95 (0702 |ers410975 2Wj2s |4 1277
21/e23 | §3.4 Q0 lgg 1297 1125 oW 1051 [ F 723123705014 1279
3 jse33 ] 86| Q0 |55 1289 (1,25 0801|0516 |1, 1% 25165151 S |50
Hle3y | 8%, 9 188 127F 1098 [0 RO\1CYE0 |p 990 1772|234 571 5 | 28
§lied’3 | 2.0 g8 |55 276 |067 |649410.351 [6519 RI3[255(59 | [ =250
' lietg193.0 5 1 &1 1275 | OCla7s7 0465 | 1,000 R23lzey|o | 23%
2 ]/652 95,3 28 |5Y 1290 | )50 o959 [0825|ja4¢ (28] |59 |70 [
31581929 55 |85 2G6 | 1,05 (02530470 [)0025 299 39 60| T 1255
q1i?203]1 06, | F7 154 (297 1,20 19,358,503 {175 |2¢¢|lefcc o 285
T Ti7o% [(02.9 52 lza 1287 1628 (945 0.4o7 18833 lasilzizler | T 1280
- M3 104 362
€%, 472 | 3591 127229 0. 75 dGa
“ Mol Field Calculations
. Sample Vol dscf: ¢4 505~
Impinger #1 % HyO: -
Impinger #2 MWs:
Impinger(s) # MWd:
Impinger(s) # Stack Vel, fis: ¢ 7, @]
Silica Gel: Flow rate, acfm: 29,668
Total Net / Rinse: Flow rate, dsfem: 232 d¢. |
Total Sample Volume: % Isokinetics: /¢»3, 2
Comments:

G:\formt\!ldd\z#s



BEST ENVIRONMENTAL, INC.

San Leandro, CA (510)278-4011

Isokinetic Sampling Data Sheet (Method ¢t #yo- 4, )
Facility: A £S5 Mo () Date: ///,Z/L%?' Run #: .2 Personnel: @l T~
. Facility Information Equipment Information Samplmg Information
Location: 37,/ f - Meter # f4c#¢ Pitot#: _j4f 4 L 3400
PortDia.: ¢ 7 Depth: 3¢5 o Yd: G552 Cp:_¢. 84 * Pstatic: — -/C
Fitting: Lcnglh AH@ lczc‘)(\ Noz. #: [/4 %0y ¢
Stack Dia: 4<% (225" Areca: Filter Box #: ¢ Da: 8. (8¢ % CO2 (¢ 1
Upstream from disturbance: <¢% 4§~ Filter #: R72.A Mag. #: » %H20 % 2
Downstream from disturbance: /¢, 5~ Probe#: /45—  Umb.# ~RunMins_/ 4o
Pyrometer #: (4 ")'
Initial LC: ey CFM@ 9 "Hg Q. Pitot LC: o é Log
AM 5<
Point Stack AP AH Meter SQRT 2
: o 0wt | Temp, °F ACFM AP mp | He | H,
I 2 1075 [ ryoliols |osug | (5 71210521 [279
et $3 179 (271 [ 30[89351653) 1.0 |@6[WS|57] <1215
3 25 [ €2 70 | |15 |e530]o523] 1072 ps5i2)3] |U [ 227
G ' 22 18] [2e7 1135 11003 [0s¥6 |/, o2 |28312¢9 9714 1279
S1o3f 11680 |38 15, |20 [0.18 [0567|0.418 |Ceagq [e)53]52]d 5D
213 1786 (445 (92 [zoa [ [ 00 loaulokdo |, 00¢ {85260 57] 4 [ 250
210999 12020 19 |52 [139]4284 (0039 [ox70] Looo 802l 5714 | 252
10949 fhze 55 191 (972 [275" [Jo& [07250-¥f) [1.025 |52 755 | 250
“41o95¢ 1p24.35" 190 11 1125 [0T70 |0.664 1044 6 10, G4 PSTIHCICOI 5 | 2 B2
510952 (2345 |91 [ 2> [req |oes [6.4F4[038) [.500(B7e|e3]5 | 250
Sy 195 [ag 82 [2¢5 11,20 |0.878]|e518 1105128 205| e¢| 7| 28O
2101 (13145 50 83 270 [ .20 10891 [6516]). 095 [65hs2el (D] 25D
3 oy 113400 188 (29 2726 |OFF |0.6Y] louss [0.933 [22%kle2] 9 | 280
€« 1019 /320 (83 [86 [277 logo 10559 |ohzO o574 P83l lea ]S | 25 &
_ Clodd 26,20 g5 |36 1275 |0.572 |0.284 (5339 |0.92( Z33|2G|62] { | 28T
Step | 11029 1440.119 Fitfes
’ Ch«ac",é
| |
: N At Field Calculations
] Imtlal Final Net o) Sample Vol,, dscf:
Impinger #1 /} 2 % H,0:
Impinger #2 MWs:
Impinger(s) # o 3 MWwd:
Impinger(s) # o y Stack Vel, fis:
Silica Gel: O < Flow rate, acfm: -
Total Net / Rinse: C ¢ Flow rate, dsfcm:
Total Sample Volume: % Isokinetics:
Comments:

G:\fonns\lleld\lzst
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BEST ENVIRONMENTAL, INC.

San

Leandro, CA (510)278-4011

[sokinetic Sampling Data Sheet (Method <.

} L [1 -

/['

Facility: A£5 Haw. Date: |/i2 /cO Run #:2 ¢ t, Personnel: 64 //L’UU
Facility Information Equipment Information Sampling Information
Tocaton. BT afet "RAHC Dol #. Tz T Phar 300
PortDia: ¢/’ Depth: 3¢.5~ : 0.9552 Cp .94 Pstatic: - {()
Fitting: — Length: — AI—I@ )58 Noz.#: 474 % 02§ 7,«\
Stack Dia: /£ x 1224 Area: (.5 \ Filter Box #: & Do ¢ 158 % COx /(.7 ;{ li
Upstream from disturbance: ¢ 5 Filter #: £2-75 Mag # %H20 5.5
Downstream from disturbance: 9 4 Probe #: { < Umb.# Mins’
Point} " ,‘:f Notes
' : dmp | He |4 L,
|| /05Y ~ , o | 12U | 0557 |05 O 250534 | 250
2059 | Ju2. 99 |$e |S57 |28 | |2 | 6527|0471 |G| 0KRG| Y | 280
Alped 1455 (g6 1SE [ 278 [0.90 [ (0444 | 074G 2si[283]57] 4 | 280
ajpeq 14 7¢ 157 (85 1235 |05 (07724 [0.481 11225 pg2|ug|47] | 25C
Sty 1)49.9¢ |g | &5 (262 5] oI 05371anY 83|5(155| 4 | 280
waq /3265 148 185 (269 11,15 lés5elosce |4,072 Dxds914 |28 C
2102y 548 156 | €5 (294 [ (30 (945108532 [\ MO |79(|184551 5 | 25O
3 11129 Y5eFS 1gf g6 [ 170 [ )15 [eg4g]o.504] 102 [2d2a] 59| 7 [ 28O
103 [[5p435 |9 §G6 | 274 | 05 [0 72516492 | j. 025 1753]252 595 | 230
S 13 el 9¢ 190 [ 77 1937 1069 [0.509107] |¢531 [8Fleoly | 258
| 118y lje3 90 90 1 %7 12725 s a Syslosed | fo7z [Ty[usiee | s | 250
21149 b dC | &9 | §7 (236 [/ 4O |jo2]) oS5 NERRHIIHL012 ]| 250
ANNSY 172l 18T 157 288 130 6523|0511 [ &5 251124 el (| 280
yinse s o9 (37 1189 124 10908 (0522 | 1) IF nlasiellh |25 O
g1y 14> 19¢ |88 (297 |d.90 |pisz2|ods |ogiy PRI G | 252
- 1207 |j7€453 :
70 3421 [ k€. 0] [2234 O e 49T
Da Field Calculations
. Sample Vol.,dscf: (%, 001
Impinger #1 % H,0:
Impinger #2 MWs: 29 oy
Impinger(s) # » MWd:
Impinger(s) # - Stack Vel, f/s: (67,67
Silica Gel: Flow rate, acfm: 3 4,2 5
Total Net / Rinse: Flow rate, dsfem: 2.4, G4 7
Total Sample Volume: % Isokinetics: /¢ 0.3
Comments:

G:VmWstg
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BEST ENVIRONMENTAL, INC.

Isokinetic Sampling Data Sheet (Method ..t ¢ ¢ -/

San Leandro, CA (510)278-4011

;s

i 7 P N
Facility: 4 £ 5 .. ., Date: (/)2 /¢ Run#: > Personnel: (o' J4 1
Facility Information Equipment Information Sampling Information
Location: #5 -7, /1 ’ Meter #: £ 4G Pitot #._7 55 Pbar: 3< o
PortDia: (- ¢ Depth: 3¢.%5 Yd: ¢85y 2 Cp: &xv Pstatic: - /-
Fitting: Length: AH@: /. 9¢ % Noz.#: /47 %0y 5o
Stack Dia: ;& £x2 %" Area: 7<% ¢ Filter Box #: Do 774 5o %COx 1/ 7
Upstream from disturbance: <& &~ Filter #: A5 Mag. #: — % H0: g7 <
Downstream from disturbance: ¢ &, §~ Probe#: / <25 Umb # - RunMins_, ¢
Pyrometer #: /< <
Initial LC: - o« y CFM@ _ G "Hg Final LC: ¢ ¢ CFM@ 7  "Hg Pitot LC: a2
. s b o sd
Point Time Gas Meter Meter Temp, °F Stack AP AH Meter SQRT - Temp, °F Vac., ‘Notes
Vol, Ft’ In - Out Temp, °F ACFM AP Probe| Filter|"Imp. § "Hg | (s /.,
(3435 ras.es | g5 AE 1275 | j 20 o875 o4 | e ’v” Ak |G | TR
20139% | RS |88 | &5 278 | i.Go [y iec 8590205 |z ]s¢ls [ 28
31135% [ /830 c 1 58 |2le ] i35 |ngsp (05932 Py Furglss (g |2 29
tlos ige e 197 155 275 [ vas |roe) |osed|20d [sa|as]5a 8 |2 70
S5 liged g9 (€ [al [8% (270 |fes 1720 |6482 [yeoq pE2e[ 55|y [ 25¢
[ 19051191, 5% 192 | €% [270 [0 [escq 299 [ leqg |28 m| 538 | s 50
243 1908 | g2 [ ew 1279 1120 [ns72 [n.82] 10952823360 |25
S 3 /9e 58] 92 1S5 1227111 |nse 216491 (1849 [Fwplee [5 | 25T
T1v23 M50 | 92 [ g9 (223 [16C 6232 ct50]iccd [zhhsi|t(6 {259
Shd2s [Zol.3s | 92 |579 |20 [éoc 6 ssTedsula37nbsd el 4] 250
L /9351205, 3¢ | 9 |59 ka3 [e.9%[cesllesssleedpzd e g 250
L|,g 2y [ 205, 6O 73 139 =283 | ~cled4loge?] r.ecofaeaf]ed| B 25
3¢5 (20050 |9 182 1279 |05% |l a9g[Ea3 zms1am|c2] 7 [2 50
HJlygzic 2y | 7¢€ 5% 1277 [6cC |8.5¢q]|% 3 |o37 hssezle [ 7 [2so
SVes3122o0s” | €2 |57 272 [6-%% L3520 cny|oma s |adxc ezl |25
(45503658
l |
Moisture Data - S Field Calculations
Initial  Fmal  Net  Rinse Sample Vol., dscf.
Impinger #1 ~ % H,0:
Impinger #2 MWs: ¢
Impi,ngér(s)\# MWwd: ]
Impinger(s) # Stack Vel, ft/s: i
Silica Gel: Flow rate, acfm:
Total Net / Rinse: Flow rate, dsfcm:
Total Sample Volume: % Isokinetics:
Comments:
" G:\(orms\'ﬂe.l sZ(Is



BEST ENVIRONMENTAL, INC. San Leandro, CA (510)278-4011

Isokinetic Sampling Data Sheet (Method c1. Hyt-Hs ) @
R : 2 eod L

Facility: 4 £S Haw .\ Date: ©/;2/99 Run #: 3 ¢+t Personnel: GZ, Jrf
Facility Information Equipment Information Sampling Information
Location: /A - T, -+ o Méter'# ﬂé( ¢ Pitot #: /l_,(ﬁ © Pbar: 357, (4]
Port Dia.: (' Depth: _3¢.5 ‘ (9552 Cp:_&.5Y Pstauc /& )
Fitting: — Length: — AH@ /. F;c 9 Noz #: Q s %0y g0 & Fj) /';f‘ e
Stack Dia: Jjp (x/275 Area: 95.¢ ! Filter Box #: Do () 1S/ % C02 /.7 l/z
Upstream from disturbance: ; &, 45 Filter #: Z§ 30 Mag# — % H,0: <

Downstream from disturbance: ~ ¢ 5 Probe #. Y4 Umb. # —
Pyrometer # /44
CInitial LC: S oM CFM@ & *Hg  FinalLC:: 0,004

Stack AP AH Meter SQRT

Point
: Temp, °F ACFM AP

i 12, 3H({¢6

Yot 275 | 14 16532 oM% [ (.12 | X |Zoleol« [ Fo
21522 [2/¢.35 5 ¢ 1280 | [yn 10838 10498 | 01 L pap|2se|dz| H | 257D
3527 [2[F3F4 15 | €6 (225 059 |o.e0 [0427[0.9/7 26929455 |4 | 25D
4532122830 139 |5 11721050 (0583 DA 10 3391251853 |4 2805
T 153272122305 |90 |6 (272 | FC (0535 (4419 [9.894 BT[Bs8]| ¢ [25O

5115y 12255 | 9p | g6 (290 [0 685 19597 [ 14g 3 80|17 |s7] 5 [28D
Yysy7 e 0 19 186 (294 /5 0% [9-995]1,072 282]285| 53| 2 [28D
» LA 5201236, 25 191 | g6 11279 [\JO [0.797 [6-489[)047 [2e]3(]5¢[4 | 28O
A\ U5h971<3230 [al [ 3¢ [226 [109 [06F]0479 [(Q25 LSIlY|59[ 5 | 25D
R o2 123,20 G0 | 856 2777 |6.e2 0450 (o3¢ ens 7 hsspi11| 55 u [ 28D
Cl lree7123205 |90 | B 1294 |[84 104 ] 0855]120d (15128 e g |25
26 £2 123985 |90 | ZO 1270 |35 10.95619.5351) BF [25]279] 60 /0 |2 80D
A7 129250 1 §7 1 Fo (295 [164 040040 |, 025 | 7e81ae) [ G [ 28D
BIe221294.9<5 1 57 | Sp 292 [0 (0% ¢ 453 [ho$9 bevl2sde 2| & |25
cl 221240301 ¢q |go [290 log2 [o584|0Hpq 1090 1157|254 62| 7 |2 8O

ep 7¢3224%2,50)

1 /J 210 3851 1270 0762 l.o17
....... ' Moisture’ Data G Field Calculations
Initial Final Net Sample Vol.,dscf: (&, Ou ¥
Impinger #1 %HO0: 79
Impinger #2 A MWs: 24, it
Impinger(s) #y - Z y MWwd: _ —
Impinger(s) # Y& Stack Vel fis: (9, <6 B
Silica Gel: ‘BY Flow rate, acfm: 54 7 ) 7
Total Net / Rinse: Z y Flow rate, dsfem: 724G’
Total Sample Volume: Ry % Isokinetics: 9 i 5‘5
Comments: et

) 4 . .
7 (Z:\loﬂns\ﬂdd\lxza



BE,S[ ENVIRONMENTAL, INC.

San Leandro, CA (510)278-4011

Isokinetic Sampling Dala Sheet (Method

Facility: A as

Date: /\//'\OC

%}

Run #: 5—//% Personnel: (7LL/ R,

Facility Information Equipment Information Sampling Information
Location: A& -Oy7LET Meter #: f73C 5 Pitot# _f 44 Pbar: £7,9¢—
Port Dia.: & 7 Depth: Yd: /. cc8/ Cp: o.g«/— Pstatic: -/
Fitting: ¢ Length: AH@: /57  Noz#: Zc_ % Oy S C oy r:,, -
Stack Dia:)ﬂgx;)z Area: Filter Box #: A P,, ,/,i‘z, % COy: Zéi ({8 m ‘A
Upstream from disturbance: Filter # g0 #e "Mag # N vE %H0: 7
Downstream from disturbance: Probe #. /&4 ("~ Umb.# Run Mms lio
- Pyrometer #: A 4 .
$ = 8) e 260z CFM@ /5 'Hg FmalLC.<o,c] CFM@ 2¢__ "Hg  PitolLC: L
- /’l'_‘c_ Gy u\ / 2L 3¢ 2 e,
-et Point Time - C as Mclcr Meter Temp, °F Stack AP AH Meter SQRT Tcmp,"’i?..’ : \’aé.;» Notes MNE
. Vol, F° In out Temp, F ACFM ap  fprobe] Fitter] 1mp. | 1 fCf - | €F
[ m:} o (25 | §C | 90 1236 [0FS5 | (.57 |0722] OS2l 24¢4 [[A] io° | 270
2 97 lofa, 3 | 35 | 8/ [2701/,3 |Ze3 [0,953]/-7# |22dUsied]/sls e | 27¢
| a2 10595 | §3 [ ¥ [270|/] [2.22]0.57b[/, 05 |ahlaBle8l/F o° | zé
: gD [ 59,F 33 80 | 2F] 016/6/ /910,13 01‘77_(%9 46| /5] OF 67"/
| S5 1g2.9 [ ¥5 | §7 1293 10,551/ /og 6.6y o, 7927AE50t0| 9 ¥ /0° 1Z7s~
[ 1M4E | (6,0 I 1 gy 1291 1)/ [2,23]0.801/049 VB35 1131/5° |25
o [ZINS3 oy T 8% [ &1 17270 [ (7. 0010,90F ] a0 DT EENT |5 | 215~
3 liYsg 74‘3 32> 181 1293 |/ [2.92410. 93 [/, 095 s)lenlbe IS [ O (275
' gUuse3 | 19,5 [ X3 3] 1213 /ro 1Z.0f [0.539]/ am 2520246 lE (/0 ° |275—
_lolise?| §3.¢ €Y (&) (272085 (47 |6.772]€, g 8126814 | /O 1275~
VAYE] ‘3? C 19T 13224 [/ /] 223 |0.883 7,649 25 B9 lbHW0420° (276
3 iStgl dz,0 | Y | L1191 /7 (2,2 l0,$771/-0/F les2|uglbHze 420|275~
31523 | Al Y £6 | 82 1290 1)) 12.2i506,577 [Lhovd RARs L HLe [<9°  |276—
£ 12liszs | oo 1T [ e V3% [/ 2,¢/210, 5% (7. 00t o6 0% |27
22 A5 1533 1 J09A | 5 | B[ 21|09 | [ 580,790 90 |52 36715 Ro° 1275
’ Fes¥ 702,60 179 179 (277 | /7. F T2ecHo 57/ 17,648 0712535918 <5 274
j 2 l6l2 | [I3.2 (79 [ 51293 [/ [2-%5[0%€q [/o¥9 [2572Lo[0] I8 [<5° |74
7 ; + . Q. el/,0 SE{25HbL 5@
1 BlecF [ [JZF 3] ¢ 10 (/7 10.20 1o 516] /odglisszstiesl g kae 279
g 1bl2 | J2R.0 [ €2 7Y (274 /e Riop3 ?3 530 /i oco |25 1Lz ][ 1<57° [235
. o o1 ]| (2| $% 179 1274 2. 401@. bt2]0. 740,394 isHiz b2 |3 1/0° 275
e | 1 Ag,4 19 | AY16.45 /.7/2»@77/ Vg 2205028i i3 tr0° T275~
< [Z 271133 Z [ ¥¥ 179 [5F7%0. 521652 [0, 75F |0 ol |we|z3 62|13 F5° |z75—
| 3 B2 1137,5— | BY | 90 [27410.%0 /,érs 0.7¢9 10,594 rs3lst |62 [[-[ O 7 |27
: YUt [l | 5 8C {27410, 951114 10,717210.92242% 1293 |83 [)IF[O° |275—
BT T8Y (850 (233 [0.¢ [16ls o 051 pbaasllte |13 h5° 275~
L6471 1U8: 9 |93 [ Se 1773 g $21) 4075810900 23lzplez )2 | @ |z75—
2 Y653 | 1900 | $F 1 80 1735 (03 1, Z)] |0.L650,79% YOO 275
b EIEsTIIes9 90 57 12331000 10.51010.55216 gat bsberi -] Q07—
U703 155G 192 |51 1293 [0.4716.93 [0.5b[6.671 PR ERe1F | U _|z75~
ST 1/61, 451 T3 | of 2.;173_@" L2 10,¢2p10. 742006 J63[62 |3 15 ° 275
J#I3 Liédtic ] [0 x L¥32 0.94¢ &8
VHZ \TTUES. Moisture Data See LAB (0G| Field Calculations X3S5F
Final  Net  Rinse 'MP“’;F 6"'2/ T Sample Vol., dscf: | (b-79
Impinger #1 0> | )23 | 50 (MOTHE G ‘Zf % H.0: §.2
Impinger #2 7bs Y7 1MPRF Gl MWs: 24.(0
Impinger(s) # % 763 |772 9 MWd: ' T
Impinger(s) #4728 |732 L Stack Vel, fs: 0273
Silica Gel: 20 |2/ & 17 Flow rate, acfm: 304,232
. Total Net / Rinse: |40 (5 @ 2 Flow rate, dsfem: “3 0, 0C |
% Total Sample Volume: (izﬂm( 20([’ % Isokinetics: | 0. O
Comments: Qz_mx Py F. AsSume Mo dore STelréd @ 1S3 TT Aviow
Zoum M wifc e for el felofc INLET SAmMP LIRS T5gM TO
. . CHANAIE  crermncitusesis
Madar oooa o0 AL A - tTlromn i~ .o -



BEST ENVIRONMENTAL, INC. et San Leandro, CA (510)278.4011
Isokinetic Sampling Data Sheet (Method

Facility: {lrt? S Date: “'\1"00 Run #: Z:B Personncl: G5 / Rc
Facility Information Equipment Information Sampling Information
Location: B-—ouTLET RAC S  Pitot#_|eff. . Pbar 30,00
Port Dia.: (" Depth: : Cp:_0.%% Pstatic: —2 &
Fitting: £, \(;e, Length: },5%] Noz # 3c, - %020
. Stack Dia: yosdytsy  Area: Filter Box #: | Du: Q,,zﬂ z % CO,: P N
O‘\’~ Upstream from disturbance: Filtcr#:gi&c.-._f-ﬂoa_Mag. #: s H,0: 7.
\1:]5 Downstream from disturbance: Probe #: \EE Umb. # 0
Pyrometer #:
0.¢j2CPM@ J¥ 'Hg  PiotLC:
Point ap AH Meter SQRT
ACFM AP
\ 77 _12.176[0,555 |7,0%5
ka /O |2.Cof]0,82k |f,000
s (-] {2.24l0.86F (019
T’ 0:83 /IM 0'75# Oncf[’
! [.2 12.43 10,921,095 '
Z ' /2 [2.49 |0,90H [, 095 {25777k
3 {04 ) 7,7 12,16 1. 36416947 o3 06| Gl
957 55 [ TE 1275 (6.9 9010509 0. 990 B gl |19 z7e—
5939 SETTZ (213 b S EN 77000751003 boilzals 3 1206
| jocy 20 1) 120 [ /2R 10 9 1/, 095 esule Bl T | 274
2|jtcq 99 194 1711/, 12.42-16,9/3 |7, 095 [2e8izrs1C I | 2 7%
NER7IDa b | <5 [ 212 1,212, 42570, 974 | £,095 23| 31| 4| [ €| 27%
S o9 S I« 12131 2/ 1220 10,8757/,0%5 (#4266 91622
‘ S Vo2 A NS 1299 10,9 1£,£3 10795 10,947 12428] 16 1]z |276—
WI7Es2 o | 3¢ 1273 [//5 127,31 10,873 |/672-26s|23[|eH |15 2723
2 40/ v 194 12731/ 2 1242-10,93 /05505 pH|b( 19273
3 11/06 85 1«7 127731/, 2 29T 6.9/ d(,07512%5|0[| (81274
LT ¥e %3 12731 /7 12,28 10,879 1/,.049 [@o|zioleb [1 61 273
s U//b 9! $3 12,2 10,9 11X 10.3¢[|0.999 1 5tas|ld |1 [ 274
e 95153 (771 0.5 [1.0510.75510.945 o5 10001 277
T1/ZC G5 [SG (773171 (2,07 1o,88e1/,079 bisizrleol /i |2 7
> /3] gﬁ 2, | 2331 /10 (2,000, 89571 7,0 Tl kS| f2]14 [ 276~
Y1136 A 051l e 10,913 10,959 ZUOLE?} 21276~
S 1))¢ ' 0,75 11,52610.73¢10,XC ALY (1 27C
H) 5% O 11U 1515710 597 b0 (277
=1/ 5P O/ 1113 1063( |0.T42 {22965 S [ 275~
3 % [0Y616.87 053710, 32126278 |6lo] | 274
¢ 0.50[1.02910,602] ¢ 7074120 bb| 7275~
5 0,65 [1.337 0.8 0 .300|Z3[201 (069 [275-
1L.B¥ o9
A Field Calculations
! Sample Vol., dscf: 19409
Impinger #1 ‘tgf & ' % H,0: 75—
Impinger #2 %3 ‘Ni’? — MWs:
Impinger(s) # 3% - b } MWd: . =
Impinger(s) # 4 _ .3 Stack Vel, ft/s: bS- 2
Silica Gel: & § |2 Flow rate, acfm: 37 §50
Total Net / Rinse:| 203 Flow rate, dsfem: 20,223
Total Sample Volume: % Isokinetics: (0C.3

Comments: €sk  \ad IQ'F (:" Heo o asstemeld 205 SItP Re (NET CLacATea” TC CHANGE
' ) T THEIR FrCleR..

G:\l‘otmx\ﬂdd\lm.gs -



BEST ENVIRONMENTAL, INC.

San Leandro, CA (510)278-4011

Isokinetic Sampling Data Sheet (Method

Run #: \% Personnel: 60\7 / R

Commcnls"/

Y

Qiumed 204wl
Gynv

[/m/’é‘sﬂ—"

/IMPHE 3

Facility: /41’_”:5 Date: , —12~0¢
Facility Information Equipment Information Sampling Information
Location: R—CvreT Meter#: kAT S Pitot #: 1
Port Dia._€ Depth:  ya), BBt o D k% ic:
Fitting: Length: - AH@: {.5F | Noz #: —; C ~| %o, T
Stack Dia: joGy (27,6 Area: Y, §) Filter Box #: D.p L4 ;
Upstream from disturbance: Filter #: A3 -Gut A'ngag #:
Downstream from disturbance: Probe #: ] Umb.#
Pyrometcr#
:,7;& Tl LC: ¢, o, CFM@ ]9 'Wg  FmalLC <0.0] CIM@ JF  'Hg
a " Point|  Time } -~ GasN 4P AH Meter SQRT | Notes
o vaEe ,° ACFM &P |Probe|Fi UNE F
U272 1769¢30¢ | Q0 | XU [T70 [0.$241.611 [0 0<1 {0906 |52 28 6a [0 | 277
[ | 1241293 | §F | &7 273 [/ 124130, U2 1,095 (538|126l (S0 [ I1#] 23]
210352 1298.X | §X 1 X7 1293 [/ 12,2810 87191 0Y5 (296Gl [[3 [ 27%
Y [J35F][ 20249 SR YRVEERVA7 J,‘?/Q O.&1510. 97512562 6_1_1%, 22Y
1Sz [, 0 1 93 %Ji 213 1 0.0 [[i2] "[0.65| O/TIS [254|278] 63 215
I 11ye713]0.% | g8 2221 /,20] 2. 44 10,92 | 1,095 [259280] €3]( | =75~
A < 121509 N1 €% [29217-25712,53 {095 11,4% o820 6] /7] Zz75—
L Bz 3aa 1 &84 197 42 12,4219,91 |1,09512%321 |65 276~
S22 324> | K9 | ¥3 |2 ¢ [ /-7 2,22 |6:§7C |7, 049 |zsilets|C | pf |25
S /H#24 225G 9 | X3 294 1 0. §C01,7i6 10,771 10,9222 Zﬁ"é{/ 01275~
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Silica Gel: 3/ 215 %‘2 wte| Flow rate, acfm: &
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BEST ENVIRONMENTAL, INC.

San Leandro, CA

(510) 278-4011

Client:
Location:

Sample Date:

Hg DETERMINATION SAMPLE RECOVERY DATA SHEET

.‘)\' ES {HOM()[/ )

V. r B tulef

R |

L jic oo

\

Filter 9 Container #1
5 9/ A'Cf“‘v% ontainer
Front %2 Rinse Contents L
Container #2
Impinger #1  Contents Final Wt. 8/ +
|nilia|. Wt g & LY
A Weight )I{j ~Gf 292
Impinger #2  Contents Final Wt. 7 9 2
Initial Wt. 7 2. 7 Container #3
A Weight By
Impinger #3  Contents Final Wt. 703
Initial Wt. z |2
A Weight ]
Imkpinger #4  Contents Final Wt. 729
Initial Wt. F2 2 Container #4
A Weight 3
Impinger #5  Contents Final Wt. 7373
Initial Wt. ES4e)
A Weight ?
Impinger #6  Contents Final Wt. 726
Initial Wt. 72y Container 45
A Weight 2_
Impinger #7  Contents Final Wt. 72 |
Initial Wt. Z2 2z
A Weight ~
Impinger #8  Contents Final Wt. 2/ %
Initial Wt. oo Container #6
A Weight | Y -
Total A Weight | 3¢/
Comments:

" es

f:\reports\sc\99\aes\mercury\ontario hg xis - 1/3/2000
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BEST ENVIRONMENTAL, INC. San Leandro, CA (510) 278-4011

Hg DETERMINATION SAMPLE RECOVERY DATA SHEET

Client: A E S
Location: (/i F B Tufe £ [ 72
Sample Date: | /(2 oo
Filter .
7[ S/ de 7¢\ Container #1
Front 2 Rinse  Contents .
Container #2
Impinger #1  Contents Final Wt. &2 o
Initial Wt, G675
A Weight /(7/5 ~Sod = 95
Impinger #2  Contents Final Wt. 7 &2
Initial Wt. 7 24 Container #3
A Weight /&
Impinger #3 Contents Final Wt. 7o
Initial Wt. 110
A Weight o
Imkpinger #4 Contents Final Wt. 7 2]
Initial Wt. 7/ Container #4
A Weight 2
Impinger #5  Contents Final Wt. 770
Initial Wt. 72&
A Weight 2
Impinger #6  Contents Final Wt. 7272
Initial Wt. 730 Container #5
A Weight 2
Impinger #7  Contents Final Wt. 720
Initial Wt. 7 22
A Weight —_— 2
Impinger #8  Contents Final Wt. 2 2
' Initial Wt. 2o Container #6
A Weight (|
Total A Weight /2.
Comments:
Lo- Y

33

\\\\\\\\\\\\ OMNancimarinAnntana ha e . 112 MAAN



BEST ENVIRONMENTAL, INC.

San Leandro, CA (510) 278-4011

Client:
Location:

Sample Date:

Hg DETERMINATION SAMPLE RECOVERY DATA SHEET

AES
uletr Lot B X3
L[(2/co
Filter 87 7// Container #1
Iront 2 Rinse  Contents 8 Cf‘/ y Container #2
Impinger #1  Contents Final Wt &t / S
Initial Wt. GO
A Weight l‘t‘i - 50‘( -..%Cr
Impinger #2  Contents Final Wt. 729
Initial Wt. oY Container #3
A Weight 9,_5
Impinger #3  Contents Final Wt. 7 3 5
Initial Wt. 753/
A Weight LIL
Imkpinger #4  Contents Final Wt. 72 C{
Initial Wt. /23 Container #4
A Weight /
Impinger #5  Contents Final Wt. 726
Initial Wt. 737
A Weight 3
Impinger #6  Conlents Final Wt. 7 56
Initial Wt. 755 Container #5
A Weight ' 3
Impinger #7  Contents Final Wt. 73¢9
Initial Wt. 737
A Weight — 2
Impinger #8  Contents Final Wt. 2/ &
Initial Wt. 2c [ Container #6
A Weight { ?—-
Total A Weight | SO «-AQ
Comments:

s

f\renortsier\@A\aesimeriinAnntanio ha vis - 130000
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BEST ENVIRONMENTAL, INC. San Leandro, CA (510) 278-4011

Hg DETERMINATION SAMPLE RECOVERY DATA SHEET

Client: A ES (Us,, )
Location: Unhift B ocplet /% (
Sample Date: [ )i /oo
Filt
rter Container #1
Front % Ri Content. 4
ront 7z fnse ontents 59--——-£_'., ‘ Container #2
Impinger #1  Contents Final Wt. & 1+
Initial Wt. 6 TY
A Weight / ?‘? - SM/{w}c"t&
Impinger #2  Contents Final Wt. 25 S
Initial Wt. T8 Container #3
A Weight /—/ 7\ s Ui -
Impinger #3 Contents Final Wt. 72
Initial Wt. 76 3
A Weight 9. Osas.
Imkpinger #4  Contents Final Wt. 7 32
Initial Wt. 728 Container #4
A Weight >
Impinger #5  Contents Final Wt. 7 Y<
Initial Wi, 7Y5
A Weight
. . +
Impinger #6  Contents Final Wt. -2 9
Initial Wt. :7 23 Container #35
A Weight 2
Impinger #7  Contents Final Wt. 7¢O
Initial Wt. T7CY
A Weight — ¢
Impinger #8  Contents Final Wt. 2 /8
Initial Wt. 2a | : Container #6
A Weight | 7~
Total A Weight 20 é
Comments:
so- N
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BEST ENVIRONMENTAL, INC.

San Leandro, CA (510) 278-4011

Chent:
Location:

Sample Date:

Hg DETERMINATION SAMPLE RECOVERY DATA SHEET

AES

vndt B oottt R2

(> /og

Filter

Container #1

Front %4 Rinse

Contents

Container #2

Impinger #1 Contents Final Wt. & 272
Initial Wt. e

Impinger #2 Contents Final Wt. 79&
Initial Wt. 7] S Container #3
A Weight g3

Impinger 3 Contents Final Wt. A
Initial Wt. 693
A Weight é

Imkpinger #4  Contents Final Wt. 7 2.<y
Initial Wt. WA Containér #4
A Weight 3

Impinger #5  Contents Final Wt. 73]
Initial Wt. 72
A Weight 2,

Impinger#6  Contents Final Wt. yESS
Initial Wt. 75| Container #5
A Weight </

Impinger #7  Contents Final Wt. 76 2
Initial Wt. 76 &

. A Weight ~ C

Impinger #8  Contents Final Wt. 2_]73
Initial Wt. 20 | Container #6
A Weight | =2

Total A Weight 2

Comments:

"

1 vennnc\sriQ@aesimenciinAnatana ke vic
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BEST ENVIRONMENTAL, INC.

San Leandro, CA (510) 278-4011

Client:
LLocation:

Sample Date:

Hg DETERMINATION SAMPLE RECOVERY DATA SHEET

AES
ot o tf RS
/(2o
Filter .
Container #1
FFront %2 Rinse  Contents .
Container #2
Impinger #1  Contents Final Wt. sy
Initial Wt. 2
. 7
4 Weight (6 =S4 il4)
Impinger #2  Contents Final Wt. 779
Initial Wt. 7 2.G Container #3
A Weight S
Impinger #3  Contents Final Wt. Nz
Initial Wt. G 92
A Weight 13
Imkpinger #4  Contents Final Wt. 7 43
Initial Wt. 7% Container #4
A Weight 3
Impinger #5  Contents Final Wt. ¢ & e
Initial Wt. G 7
A Weight |
Impinger #6  Contents Final Wt. 72
Initial Wt. 78% Container #5
A Weight j
Impinger #7  Contents Final Wt. 72 &
Initial Wt. 725
A Weight 2
Impinger #8  Contents Final Wt. Z} 2.
Initial Wt. 2c/ Container #6
A Weight 3 /
Total A Weight 226
Comments:

o

1 repons\sc\@Quesimercuny\ontano ha sic - 1372000
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T DU AL, Cr OV L i o u g T

fhe

BEST ENVIRONMENTAL, INC.
Type K Thermocouple Calibration
= ) -~
Pitot #: Meter # KA (& ‘ﬂ: 5
T
Probe #: Hecater Box #
Probe Type: Other: 77~ ¢ myg 'K cal nul
Calibration | Thermocouple | Reference Test T/C | Temp. Difference |% Difference Notes
Date ID Temp. (°F) | Temp. (°F) <400 °F > 400 °F Pass / Fail

(]"é“v <’ R&'C[ C(/"f‘

LThele | JeeF |22 Fle 2 F PAssS

27RoBE |3oe F |31 [y ) T AsS

S-aven |2oo Fl202 Tly 2 °F [ASs

98F |- 2 °f PAss

L/~£XT,KA foo °F

cometerw| 717 | T2 F 4 | °f FAsS
omettvoot| 70 F1T2F 141 °F PAss
msrpymmcxcr;fIZ‘i‘/ Y9 catbraiedBy: S thai[ AsfouR

Calibration Frequency: 6 Months

NIST Thermocouple: c[ [coo é

ASTM Mercury in Glass Thermometer #: é ’ ' Z </- [ 7S

Comments: T/C S/MU/ATO R ,OM E@A C["ZOO AZfOL:F SA’j/Z'

Method Reference: Code of Federal Regulations, 40 CFR 60, Appendix A, Mcthod 2, Revised as of July 1, 1992.

Tolerance Limits: +/-4.0 °F For Temp <400°F.
Tolerance Limits: +/-1.5% For Temp >400°F.

g:Voms\caltocalxds - 12/5/97
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Type K Thermocouple Calibration

: | s I TP N

Pitot #:

Probe #: S ___Atﬁ_ , Heater Box # 7
Probe Type: Other: %4//‘0 fo«.;,”/ (ad /&//’0&07“‘
Calibration | Thermooouple | Reference Test T/C | Temp. Difference | % Dificrence Notes
Date D Temp. CF) | Temp. CF) <400 °F > 400 °F Pass / Fail
52799 | ,

— A
/| Stpcr St | 397 75| 3 - /%9
o\ foe | B |2 /2 s
S \ovew | o & |FX95 | —/ & foss
¢ | fpr |00 7| 5787 | —2 % L
s ol | &0 7 | 577 | —/+ ///iﬁ)

s | 80F | o s

6 \Ackr T

Calibrated By: @@/@7/ L—

é‘ /200( é Calibration Frequency: 6 Moniths
5N -2

/ ;
NIST Pyrometer: /(- 3y ‘l/‘/c/]

NIST Thermocouple:

ASTM Mercury in Glass Thermometer #

Comuments: /X‘O’ JSEJ //771(’7,& %//@ S)i&z"ﬂ/“o.x i CZ Sol2/00 ~
a4 A ,

N4
Method Rcfcrcncc Codc of Federal Regulations, 40 CFR 60, Appendix A, Mcthod 2, Revised as of July 1, 1992,

Tolcrance Limits: +/-4.0 °F For Temp <400°F.
Tolerance Limits: 4/-1.5% For Tcanp >400°F.

9.Vomitcatuccal s - 1275797
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BEST ENVIRONMENTAL, INC. Lo SR ' DUN LLANULO, CrA (D IU)L 101Ut s

7
Type K Thcrmocouplg/Calibration

Pitot #: o Meter #

PRI 76

-

Probc#: P K | 7 £ Héater Box #
Probe Type: mns Other:
Calibration | Thermocouple | Reference Test T/C | Temp. Difference §% Difference Notes
Date ID Temp. (°F) | Temp. (°F) <400 °F > 400 °F Pass / Fail

712499

sfack %|Zo.l [77.¥ |-2-7 fAss

STheke %) 288.5 12877 10. 8 PAsS

sTh<k ®| 310 [32.Y |1 1Y . fAss
NIST Pyrometer: | {2 945'F Calibrated By: subia{l A<cfooR
NIST Thermocouple: 7/ 000§ Calibration Frequency: 6 Months

ASTM Mercury in Glass Thermometer #:

Commenss: AlLSo (USED Pyjomefer %T[29YYY

- v
Method Reference: Code of Federal Regulations, 40 CFR 60, Appendix A, Method 2, Revised as of July 1, 1992.

Tolerance Limits: +/-4.0 °F For Temp <400°F.
Tolerance Limits: +/-1.5% For Temp >400°F.

9:orms\caftccal.ds - 12/5/97



BEST ENVIRONMENTAL, INC.

Type—$fitot Tube Geometric Calibration Data Sheet
Technician: "\Cﬁeﬂ’ra M\ @ Q\ ‘—\5—

Date: Probe No:
Pitot No.: . Probe Length: Yo" [
Pitot length: ! Probe Type: ms—

Level Pitot Assembly

D, v 5:}‘5@@
TUBE AXIS

Pa j{ﬁgm L? oll
8 s

- — —

oy Y n)

P= (P, +Py)/2

-~ B-SIDE PLANE
PO=_/, /45 (in)(1.05<P/D <1.50)
a=p, +P,= B9 in)
y=_€ -
z=AsinY = 7 (in)(<0125in)

o= O+ gl ,(
W=Asino= & (in.) (< 0.031 in.) \ /)

&
-
B2= -’6' °(<59) \\’l

s T ° (<109 ° lf\\
7> BE|

2= <2 (<109 ﬂ

_ T (< X/
: o i :
Comments: Pitot condttlon?:@)djpoor/ need repair/ beyond repair.

SR
e fex e 3-94

Next Cal. Due:(frequency = 6 months)

. toumﬁ-hap;: L Staaderd of Preformasc: for New Sa1Gamacy Soarces, Federn! Re gister 346 (247) Doccmber 23, 1971
2. Valbre, RE. “The Effcots of Lapect Opeaing Mimbigamont oa the Vehac of the Type —$ Pitot Coclhociont” USELP A Esieson bMesonwant Brack,

" Remcarch Trieagh Pack, NC. October 19%.

Pt
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BEST ENVIRONMENTAL, INC.
Type—S Pitot Tube Geometric Calibration Data Sheet

Technician: ¥4 Al ﬁﬁl\ ?&\4({7
Date: F-14-499 Probe No: S '
Pitot No.: ' Probe Length: 146G LON@ T

Pitot length: Probe Type: ms_

Level Pitot Assembly

D 375 (in.) |
P. - T48 () weijlsg {é‘ Jﬁ i{

PB ’Z/slg gin.[ 6 .
P=(P,+Pp)/2

PD=_\.143(in.) (1.05<P/D,<1.50)
A=P, +P,= ,&Uo(in)

- —

Z=AsinY = €7 (in)(<0125in)

8-SI0E PLANE

Q:

0= /9/ °
W=Asine= € (in)(< 0031 in)
B1=_ € (<5 o
ﬁ °(<59)

at= 6O~ ° (<109 *

N
2= O (o ( ﬁm _%’ '

Comments: Pitot condition?:@:dgoor/ need repfair/ beyond repair.
N—
o N A
NEW [bede - Fpex 3-94

Next Cal. Due:(frequency = 6 months)

Tolercaoe bmics from: L $taadsrd of Proformence for New 341 Gonery Sowroce, Federul Re grater 36 (247) Doacmber I3, 1971

oL - X 2. Vatbre, RI, The Effccts of L poct Opcaing bom tigue cnl 0a the Vatue of the Type —$ Pitat Coctliciont” USE P A Eeimioa b4 Bad, -

| . Reecarch Trinagh Park, NC., October 197

Pt




DU LALANAIO, /A DIV )l 70"tU g

'BEST ENVIRONMENTAL, INC. '
PR 1Ys
RS

Type K Thermocouple Calibration

- N
Pitot #: Meter #
Probe #: PR Y & Heater Box #
Probe Type: mes Other: ]‘/f// Lo nag
) 7
Calibration | Thermocouple | Reference Test T/C | Temp. Difference |% Difference Notes
Date ID Temp. (°F) | Temp. (°F) <400 °F > 400 °F Pass / Fail
7-12-11
o

Ak 34299199 Ar.2 F PAsS

sThek Y2067 F| 2258 =04 °F PAsS

STAck %|3¢.0 °A37Y Fl+ 1-4 °F fAss

NIST Pyrometer: | [ S4Y9T Calibrated By: Suhail AsFour

Calibration Frequency: 6 Months

AIN3Y |25

NIST Thermocouple: Fj o004

ASTM Mercury in Glass Thermometer #:

Comments: /\LSO USQOI ﬂff0ﬂ1&f€r A3
NEW {foBE”

S >

Method Reference: Code of Federal Regulations, 40 CFR 60, Appendix A, Method 2, Revised as of July 1, 1992.

Tolerance Limits: +/-4.0 °F For Temp <400°F.
~ Tolerance Limits: +/-1.5% For Temp >400°F.

47
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TN A IO, CAT(OAVJL IO UL

BEST ENVIRONMENTAL, INC, 77 e
RA<KS

NES

Type K Thermocouple Calibration

) " Meter # 'KAQ ‘ﬂig

Pitot #:
Probe #: Heater Box #
~ Probe Type: Other: ;7 e i) / ,K eal) (7(/7"
Calibration | Thermocouple | Reference Test T/C | Temp. Difference }% Difference Notes
Date Temp. (°F) | Temp. (°F) <400 °F > 400 °F Pass / Fail

Reacd ot

T-6-11

LsThcke |2e0F | 202 Tl 2 F PAsS

2-7RoBE |30 F |3o1 Flp | T FASS

NEN (200 Fl2o2 Tly 2 F PAS s

Y exTRA |foo F | T8F |- 2 °F PAss

someterit| JUF | T2 F [ 1 °F [AsS

Gomettkot| 1 FLTLF |4 1 °F PAs s

NIST Pyrometer: Tl 34999 cabraedBy: S hail AsfouR

Calibration Frequency: 6 Months

NIST Thermocouple: ? feoo é

ASTM Mercury in Glass Thermometer #: - - é 1 , 2 ‘/« | 2 5.

commens: T/ S1MulATo R ,OMECA CL-200 ~2foa ¥ 54912

- \?

Method Reference: Code of Federal Regulations, 40 CFR 60, Appendix A, Method 2, Revised as of July 1, 1992.

Tolerance Limits: +/-4.0 °F For Temp <400°F.
Tolerance Limits: +/-1.5% FFor Temp >400°F.

48
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Type K Thermocouple Calibration

Pitot #: ) |  Moter # ﬁcj Zﬁé

Probe #: L Heater Box # P
Probe Type: Oter. oo (st o 000T™
Calibration | Thermocouple | Reference Test T/C | Temp. Difference |% Diffcrence Notes
Date D Tewp. CF) | Temp. CF) <400 °F > 400 °F Pass / Fail
5 279 _
smen | 08 | 39722 <37 Jhes
e |G A2 /2 /s
pver | o F | 7L —/ & s
¢ | fme |0 | 5787 | 2 I
gt | b0 F | 597 | /7 15

¢ Wik ot | ()% | 807 | ~E- frss

NIST Pyrometer: /(3979 Calibrated By: %@/ b—

NIST Thermocouple: é‘\ / 00(}6 Calibration Frequency: 6 Months
ASTM Mercury in Glass Thermometer #: . g NI - 2SS

Corurmeants: /JO S SEY /%??,d %//é \5/;104‘”/0,1 - 674__;002/00/—

= g2

Method Rc(crcncc Codc of Federal Regulations, 40 CFR 60, Appendix A, Mcthod 2, Revised as of July 1, 1992,
Tolerance Limits: +/-4.0 °F For Temp <400°F.
Tolerance Limits: +/-1.5% For Tamnp >400°F.

g:Vormsicatuocal. s - 12597



BEST ENVIRONMENTAL, INC. San Leandro, CA (510)278-4011
NOZZLE CALIBRATION FORM D¢ & ((
A
B
C
Diameter Nozzle type: |Glass: A (] MS
Dimension Quartz:
o +9 Stainless Steel:
0. (go Other:
¢ [&e

Average
Range
Rateronce Motiod: ETA 3 (seciion $1)

Accepaace Umle: < 0.006 cangn ol I mossuremaens

Cafitration Prequeacy 12 Months Commeats:

ST N4

Date:

¢ /1[99

Recorded By: M ai‘chlg / j&A/ </

Next Cal. due;

Gl /00

50



BEST ENVIRONMENTAL, INC. San Leandro, CA (510)278-4011
NOZZLE CALIBRATION FORM D#é _'2 '
A
B
c
Diameter Nozzle type: |Glass: L” M9
Dimension Quartz:
L2 H Stainless Steel:
K43 Other:
r43
Average Date: 5 / 25 / 7
‘
Range Recorded By: M . 2 /c';y
h_\ N '
' Next Cal. due: 5 ( LS/u0
Ratarence Method: ETA 3 (secion 51)
Acceptance Umin: < 0.00¢ range of I mensiiremans ()ﬁ

Calitxasion Prequency 12 Moatis Comments:

Y

51



APPENDIX
C - Sampling Log and Chain-of-Custody Records
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BEST ENVIRONMENTAL, INC.
15890 Foothill Boulevard
San Leandro, California 94578
(510) 278-4011 FAX (510) 278-4018

FIELD LOG
(v
..................................................... 4[//5 .../‘//’L“crz ‘. « ’(’/t'z /L//
/
/ / //L(V)
»—)‘;f r;r{//] /{ < (-(." //’16'/-( c.‘/(l
,,Z’ /f‘i/:: / - v 1/< -/.o, =< /6/ ( /L/ - /‘r) L 47 /
Logled - 3 & Y4 a2 Y - Rur/
(f{)c/“//;‘- 'f = e Ay L e = /ﬁ;]«w /
Lopdled - w13 dho a2 T = fun [
. " [ - -
/( // /;Z/ [
{ 77 /{”’, ‘ (;‘m f&v-":‘.c;‘/ //'Z} C‘; (Q. /C/ - ”‘({;)‘(/.( 7
Loled = m3 (G4 (O — f 2
c/“ 7&» 7= M < ‘{/ - /\7/‘“"

NN

273 @<¥Ca, - A,

C"C«' f [('.’ "‘/ —

=

"‘\('/ ;(67‘/0/‘7{/ AP

/h/f’

f, fed - /i3 /6<//’

& h‘/&cu" ﬁz c /Zo’ /ﬂm ?

£/

- B M czamo - fie T

C(’:}:; "//‘Q'l

FAFORMS\FIELD\LOGBOOK.DOC
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APPENDIX
D - Analytical Data Sheets
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INORGANIC DATA PACKAGE
FOR
BEST ENVIRONMENTAL INC.

Philip Analytical Services Corporation
5555 North Service Road .
Burlington, Ontario L7L SH7

Submission #0A40501

Pregared by:  Shar Typer — CSR
Approved by : Dr. Ron McLeod - Principal Scientist

Initial :
Initial :
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1. CASE NARRATIVE

G000

61



PROJECT NARRATIVE

PHILIP Analytical Services (Burlington ON)

Philip Project: AN990603
Philip Submission #:0A0501

Client:

Best Environmental Inc.

Client Project: AES, Stack Emissions

I. SAMPLE RECEIPT/ANALYSIS

a) Sample Listing

Philip
ID

Client
Sample ID

Mercury via SW846 Method 7471

002622 00
002887 00
002888 00

Draft ASTM Mercury Speciation Method (October 27, 1999 Revision)- Front Half

002592 00
002594 00
002595 00
002596 00
002597 00
002598 00
002599 00
002600 00

NIST 1633b Coal Ash
Method Blank
Coal Fly Ash Audit-B

Method Blank
OH-Train Blank
OH-Unit B Outlet-R1
OH-Unit B Outlet-R2
OH-Unit B Outlet-R3
OH-Unit B Inlet-R1
OH-Unit B Inlet-R2
H-U

Date
Sampled

00/01/20
00/01/21
00/01/21

00/01/11
00/01/11
00/01/11
00/01/12
00/01/12
00/01/11
00/01/12
00/01/12

Date
Received

00/01/20
00/01/21
00/01/21

00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19

60002

Date
Prepped

00/02/11
00/02/11
00/02/11

00/02/11
00/02/11
00/02/11
00/02/11
00/02/11
00/02/11
00/02/11
00/02/11

Draft ASTM Mercury Speciation Method (October 27, 1999 Revision)- Hydroxylamine

002592 00
002593 00

Method Blank
OH-Reagent Blank

00/01/11
00/01/11

00/01/19
00/01/19

00/01/28
00/01/28

Draft ASTM Mercury Speciation Method (October 27, 1999 Revision)- KCl Impingers/Rinses

002592 00
002593 00
002594 00
002595 00
002596 00
002597 00
002598 00
002599 00
002600 00

Method Blank
OH-Reagent Blank
OH-Train Blank
OH-Unit B Outlet-R1
OH-Unit B Outlet-R2
OH-Unit B Outlet-R3
OH-Unit B Inlet-R1
OH-Unit B Inlet-R2

HU

00/01/11
00/01/11
00/01/11
00/01/11
00/01/12
00/01/12
00/01/11
00/01/12
00/01/12

00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19

00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
00/02/08

00/02/08

Run
Date

00/02/11
00/02/11
00/02/11

00/02/11
00/02/11
00/02/11
00/02/11
00/02/11
00/02/11
00/02/11
00/02/11

00/01/28
00/01/28

00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
00/02/08
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Draft ASTM Mercury Speciation Method (October 27, 1999 Revision)- KMNO4 Impingers/Rinses

002592 00
002593 00
002594 00
002595 00
002596 00
002597 00
002598 00
002599 00
002600 00

Method Blank
OH-Reagent Blank
OH-Train Blank
OH-Unit B Outlet-R1
OH-Unit B Qutlet-R2
OH-Unit B Outlet-R3
OH-Unit B Inlet-R1
OH-Unit B Inlet-R2
H-U

00/01/11
00/01/11
00/01/11
00/01/11
00/01/12
00/01/12
00/01/11
00/01/12
00/01/12

00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19

60003

00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03

00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03
00/02/03

Draft ASTM Mercury Speciation Method (October 27, 1999 Revision)- HNO3/H202 Impingers/Rinses

002592 00
002593 00
002594 00
002595 00
002596 00
002597 00
002598 00
002599 00
002600 00

Draft ASTM Mercury Speciation Method (October 27, 1999 Revision)- Probe Rinses

002593 00
002598 00
002599 00
002600 00

Method Blank
OH-Reagent Blank
OH-Train Blank
OH-Unit B Outlet-R1
OH-Unit B Outlet-R2
OH-Unit B Outlet-R3
OH-Unit B Inlet-R1
OH-Unit B Inlet-R2
H-U

OH-Reagent Blank
OH-Unit B Inlet-R1
OH-Unit B Inlet-R2
H-U

00/01/11
00/01/11
00/01/11
00/01/11
00/01/12
00/01/12
00/01/11
00/01/12
00/01/12

00/01/11
00/01/11
00/01/12
00/01/12

00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19
00/01/19

00/01/19
00/01/19
00/01/19
00/01/19

00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28

00/02/11
00/02/11
00/02/11
00/02/11

00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28
00/01/28

00/02/11
00/02/11
00/02/11
00/02/11

Run Date is defined as the date of injection of the last calibration standard (12 hour or less) prior to the

samples analyzed within that run sequence. Therefore the time of calibration injection that defines the

run date is always within 12 hours of the time of sample injection.

b) Shipping Problems: none encountered

c) Documentation Problems: none encountered

II. SAMPLE PREP:

No problems encountered

III. SAMPLE ANALYSIS:

See also comments within the appropriate Certificate of Analysis.

a) Hold Times: all within recommended hold times

N Y. e ..
b) Instrument Calibration: all within control limits
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I certify that this data package 1s in compliance with the terms and conditions of the contract,
both technically and for completeness, for other than the conditions detailed above.

In addition, I certify, that to the best of my knowledge and belief, the data as reported are true and accurate.

Release of the data contained in this data package has been authorized by the cognizant laboratory
official or his/her designee, as verified by this signature.

)
- RN
[ PR QO -
“g K”"/ \/\_,—{_.__.»/ ‘K.“V«”q a1 iy
Rénald A. MLcLeod, Principai‘ Sci., Ph.D.,C.Chem. Date
oo N+
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2. ANALYTICAL DATA REPORT
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Certificate of Analysis

CLIENT INFORMATION

Attention:
Client Name:
Project:
Project Desc:

Address:

Fax Number:

Phone Number:

NOTES:

Scott Chestnut

Best Environmental Inc.
AES

Stack Emissions

15890 Foothill Blvd
San Leandro,CA
CA 94578

510278 4018
510278 4011

00005

LABORATORY INFORMATION

Contact:
Project:
Date Received:
Date Reported:

Submission No.:
Sample No.:

Ron McLeod
AN990603
00/01/19
00/02/14

0A0501
002592-002600

"-'=not analysed '<'=less than Method Detection Limit (MDL) 'NA' = no data available

LOQ can by determined for all analytes by multiplying the appropriate MDL X 3.33

Solids data is based on dry weight except for biota analyses.

Organic analyses are not corrected for extraction recovery standards except for isotope
dilution methods, (i.e. CARB 429 PAH, all PCDD/F and DBD/DBF analyses)

Mecthods used by PASC are based upon those found in 'Standard Methods for the Examination of Water and
Wastewater', Nincteenth Edition. Other methods are based on the principles of MISA or EPA methodologies.
New York State: ELAP Identification Number 10756.

All work recorded herein has been done in accordance with normal professional standards using accepted testing

methodologics, quality assurance and quality control procedures except where otherwise agreed to by the client

and testing company in writing. Any and all use of these test results shall be limited to the actual cost of the

pertinent analysis done. There is no other warranty expressed or implied. Your samples will be retained at

PASC for a period of three wecks from receipt of data or as per contract.

COMMENTS:

* Probe rinses were analyzed separately on the inlets but combined with the filters on the outlets.

S 32006

Page 1
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2/14/00

Batch Code:
Mercury - filter Outlet

Run Date
Date of Sample Prep.

Batch Code:
Mercury - filter Inlet

Run Date
Date of Sample Prep.

Batch Code:
Mercury - hydroxylamine

Run Date
Date of Sample Prep.

Batch Code:
Mercury - KC1

Run Date
Date of Sample Prep.

Batch Code:
Mercury - KMnO4

Run Date
Date of Sample Prep.

02111INFT
002592 00
002594 00
002595 00
002596 00
002597 00
00/02/11
00/02/11

0211INFT
002598 00
002599 00
002600 00
00/02/11
00/02/11

01281GPO

002592 00

002593 00
00/01/28
00/01/28

02081NKC
002592 00
002593 00
002594 00
002595 00
002596 00
002597 00
002598 00
002599 00
002600 00
00/02/08
00/02/08

02031NM4
002592 00
002593 00
002594 00
002595 00
002596 00
002597 00
002598 00
002599 00
002600 00
00/02/03
00/02/03

. a0 .
PASC - Summary of Analysis Pre. DatesY 00 10 page M6 o7

Client:Best Environmental Inc. Project: AES
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2/14/00 PASC - Summary of Analysis Pre. Dateg3 0011 Page MS-7 of 7

Batch Code: 01281GPO
Mercury - H202 002592 00
002593 00
002594 00
002595 00
002596 00
002597 00
002598 00
002599 00
002600 00
Run Date 00/01/28
Date of Sample Prep. 00/01/28
Batch Code: 02112NPR
Mercury - probe rinse 002593 00
002598 00
002599 00
002600 00
Run Date 00/02/11
Date of Sample Prep. 00/02/11
Batch Code: 02111INFT 02081INFT
Mercury 002622 00 002887 00
002888 00
Run Date 00/02/11 00/02/11
Date of Sample Prep. 00/02/11 00/02/08

Client:Best Environmental Inc. Project:AES
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3. RAW DATA
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[AEAEAN

\OAV
EPA 7470 WATER PREPARATION LOG - MERCURY bc‘ﬂonHG
DGHGLEACH, DG29HG***
Calibration Solutions: **Conc. Check List
[#1 1.D. | *Conc. [Spike Entered igest Codeftabels
amples poured out
1 Blank/Dummy 0 ppb  |None 0.0 Acids added
2 Standard 1 0 ppb  |None 0.0 Reagents added
3 Standard 2 0.33 200 ul of 0.05 ppm [V working standard 0.5 Samples spiked
4 Standard 3 0.67 400 ul of 0.05 ppm IV working standard 1.0 Bath at 95 degrees C
5 Standard 4 1.0 600 ul of 0.05 ppm [V working standard 1.5 amples digested
6 Standard 4 1.0 600 ul of 0.05 ppm [V working standard 1.5 Hydroxylamine HC! added
7 Standard § 1.33 800 ul of 0.05 ppm [V working standard 2.0 Samples bulked and mixed
7 Standard 6 1.67 1000 ul of 0.05 ppm [V working standard 2.5 ack order checked
[ #] Sample L.D. [ B.Code [ nit.Vol.| F. Vol. | Dit | Comment . ]
“ 9 20 ml 30 ml 1 X }1.5 ppb = 600 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.
10 " " " |(Processed Blank)
1 " " " |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
1112 v\;« " " " FiNAwor 100 pq Il
1 " " " *  |(Duplicate sample)
1 " " " " |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm
s " " “ " |(Duplicate Spiked sample)
" “ ” L
2
" ” " "
3
L " " "
’ 4
" “ " o«
5
‘\kv.x“s " « “ ="
6 | 20 il - 0500 c SUB-AmPLE FoR  DiGest |
\\\:‘\\\\“W-\'v “ " “ “ 0
7121
" " - L]
8 | 22
: *&t&a A ] JJ
9 |23 0.5009 | io0' i RO
[N
10] 24 “ |o-sp09] 00X fro0y v
20mi | 30 mi | 1 X |1.0 ppb =400 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.
" " " |(Processed Blank)
" " " |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
1|28 ‘%: 5 @w e " " "
1 w:é& T e " " " * | (Duplicate sample) B
i 1 Mﬁ&”ﬁ}%‘g e " " " * |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
1 : " " - * | (Duplicate Spiked sample)
: 2 “ " il . EiNvAcvol (oo mls
3 L « L] o [-
.\\::\:& \-\ " ” “ L.
; 4134
l . > M\t\ sriaet - - o -
6 2 mmu &«Q\"ﬁm&m&m " " " "
£ R R e “ " . - N
! 7
8 : \zi%\"g\ R “§§§ S " “ - "
o|selin \%‘a% S " " "
- \“ 2 R
10] 40 ﬁﬁ*ﬁ%&&“ zﬁhﬁ;\ ‘Si‘-‘aé.* " " " " -

Notes: Other Applicable Test Codes: DG29HG-1B, DG29HG-2B, DG29HG-3A, DG29HG-3B, DG29HG-3C
DG29HGI, DG29HGF, DG101AA1, DG101AA2
Include Extemnal Reference Matenal (EPA Ws 378 or SPEX CertiPrep TM - WS) per run Prepare 0.05 ppm standards daily
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e 00904

DATA TYPE: FIA CALIBRATION ORDER:
INTERCEPT = 0.38 SLOPE = 2750345

CORRELATION: .999377

CHANMEL MNAME: LOC

RUN DATE: (02-11-2000
S3aMPLE TABLE NAME: 000211W
METHOD NAME: HG-W-20

)

CUPH SAMPLE 1D DIL WOT HEIGHT/ARER  CONCENTRATION EF
1 PRIMER 1 1 15.2 1.51% s
2 DUMMY i 1 0.0 -0.039 I
3 51: 0 1 1 0.1 -0.031 1
i 82: .S ] ! 5.2
5 37 1 1 ] 10.5
4 S4: 1.5 1 1 15.4
7 35 2 1 1 2000
5 S6: 2.5 L 1 T4 4 2459
9 1cy 1 i 151 alol],
m a 1 L 0.0 - 52 D
11 D4 1 1 1% .4 ééﬁél ¢
12 BLOZ11-INFT acpq 1 1 2.0 Dl I
13 BLO211-1NFT ;949/1%59 1 1 0.0 <00 -0, 039 ]
14 8L02118 1 L L4 O103  1.020 43
15 BLO211S 1 1 104 1.07%
14 3021108 1 i 104 -0 1.027(s7)
17 EL021105 i i 102 i.01%
14 2595 L ' ) 20 -0 0.05
19 2595 i 1 0.7 0.04%
20 25950 L i N Z OO D.051
73 25950 1 1 0.9 0.054
22 25955 1 1 0.7 O-106 1.062 p1Y,
27 25958 i 1 10.7 1.060
24 259505 3 1 10.8 o.10% 1.067,0,'/
75 259509 1 1 10.7 1.062 :
26 2592 ! 1 0.0 20.100 -0.036 1
27 2592 1 1 0.1 -0.031 1
28 2594 1 1 1.5 ©-0)2 0.116
29 2594 1 1 1.5 0.114
30 2596 1 1 1.1 20-0] 0-06?
31 2596 1 1 1.1 0.071 s
32 cev 1 1 10.1 1.000 (0O.
73 B 1 1 0.0 -0.039 b
24 D4 1 1 15 .4 1.535 o
75 . -2597Y 1 1 0.7 20-0) 0.029 1
36 2597 1 1 0.7 0.031 "
37 2598 1 1 10.1 1.000 pgxey v
38 2598 1 1 0.1 Q6999 0.997 )
29 2599 1 1 2.2 ©.)2 | 1.212
40 2599 1 1 2.2 1.207
41 2600 1 1 11.9 1.182
42 2600 1 1 11.9 o8 s
43 PLO211-2NPR 1 1 0.0 -0.039 1.
44 210711 -7MPR 1 | N0 £0-01 0.3 1 85



o103 0@2 g>3/

4 0.0 Zo.0) ~0.029 1
iy ! 0.0 -0.024 [
51 1 0.0 20.0) -(0.034 1
w7 0.0 ~-0.034 I
N 27 .4 Oo‘?a; 2.261

54 22.6 2.277
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&7 ] 71 o150 D 747
67 1 7.7 G745
¢4 1 7.8 O8O 0.757
&c 1 7.6 0.744
&t 1 10.1 1.995/007,
47 g ] 0.0 -0.029 b
&3 04 1 15.4 1.535% d
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(Vv = 1.5 uafl,

ccv = 1.0ugl glaak Spike =

0C AUTOSAMPLER RUN LOG (MERCURY)
Date: _(9,0’“2_'2:_0_5:. Rua Code: /‘4@2/ fMatax: _ =
~aqalyst M G Uaits: (sce comaments) Mol -
E@@—WWWE [Cup| Oig. £ | @’m—’l (@ Coac. | F.Cone. %R
T—/_ Cdmec (ICV) ] —41_ _t ;)iﬁﬁ T
2 S Oumcy@q | VL _4_2______’__ 0
T/" s(d 1(51) ——__EL‘/__‘ ;(i—__—’_ML —y
4| ~ | _swzen Tes | 2z3 I B L —
s | ] swsem | v | b _«_45_’___’__ 5@09(;% 16815
—6-—:_’___— Std £ (54) —___(_—S___:___—__—_‘_’_ j_(i—’__——__ Iy .
T’____'__ Std 6 (595) __:}o’__/—__ i’______ ﬁaggojj
8 o Std 6 (56 ___2_.5___—/_‘__ _413_"_______ ¥
T | v __—__J_____________ | || 20026% D5
0] | g (S| R R {sof 1 | W ‘
1] T oeewa |} 31__(9__’_ e
2| s 276 ‘ R N R
o | |oze 27 — | = e D
[l — |Blozox |HEC I3 N
TS_:___ Y ]S ] 77T
o | |pco2orsl l——— sl v || ¢ ]
2 I I TR S Sy by | | e
o | 8wy 2 L 2 I —
o 1 | | | Bl sl DS
ol | lasic | —1— o0 |7 1
2 e o] N I [ .
2 I — el A= I N
2 | 851y 2 L ] S [\ L
25 L 1 [ R 65 ‘! S I
26 S¢9s ool L 1 66| gF50 | .
E ! | 67 i S
28] " 2595 I I = 68| | ¥/ S .
2 | ) - I I S 62 vl S I
39_____‘_&%# I . - 70 | &2 S -
31 IR I I ) - 2 I e
£ I I ER N ey, 72| |5 | 2427 I
33 A -”___/____ _73_ d N L
34 ceVv I S - 74] | [ale V| ..///
35 1_7) [ I 75 B ‘ -
ksl - | qod I I 76 DY - [
37 23597 _ | L 77 80309 [
38 v I § kil 4 Bloao& S 1
39 Yl R EL Tol| 505Y — L
40 ¥ ‘ ) | [__e?_ SYD ] L//
Commeats: ass “({G347" aad “N_l(SM 2% yaits ace expn_:ssed iamglL aot ugll .

{.0 ugfL foc liquid $amp(e%

s~

el €nr entlid <camoles.
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EPA 7470 WATER PREPARATION LOG - MERCURY DG7470HG
DGHGLEACH, DG29HG***

Y

Calibration Solutions: **Conc. Check List
(#] L.D. | *Conc. [spike Entered Digest Codeflabels
Samples poured out
1 Blank/Dummy 0 ppb  |None 0.0 Acids added
2 Standard 1 0 ppb _ |None 0.0 Reagents added
3 Standard 2 0.33 200 ul of 0.05 ppm [V working standard 0.5 Samples spiked
4 Standacd 3 0.67 400 ul of 0.05 ppm [V working standard 1.0 Bath at 95 degrees C
S Standard 4 1.0 600 ul of 0.05 ppm [V working standard 1.5 amples digested
6 Standard 4 1.0 600 ul of 0.05 ppm [V working standard 1.5 ydroxylamine HCl added
7 Standard § 133 800 ul of 0.05 ppm [V working standard 20 mples bulked and mixed
7 Standard 6 1.67 1000 ul of 0.05 ppm [V working standard 25 ack order checked
[#] Sample L.D. ‘T B.Code [ nit.vol.| F.Vol. | Dit | Comment . ]
“ 30 ml | 1 X |1.5 ppb = 600 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.
" | (Processed Blank)
- “ 11 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
. 1 " “ mevee L 100w Ls
1 " “ | (Duplicate sample)
1 “ “ 11 ppb = 400 ul. of 0.05 ppm lnorganic Ventures Std Interm.
’ “ * | (Duplicate Spiked sample)
2 " “ I O @ M L
3 “ [ ‘ 600 Ml §
4
S
6 " “
7 " A .
8 b - \
9 -« “
1 « «
30 ml 1 X ]1.0 ppb = 400 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.
" “  |(Processed Blank)
- * 11 ppb = 400 ul. of 0.05 ppm lnorganic Ventures Std lnterm.
1 L L.
1 29 ~“§=~,§3§3§§§:§m " “ " (Duplicate sample)
1 " - - “ 11 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std lnteam.
7 1 *:if‘\ 5 ~*=>:==¢*¥=a . .« - « | (Duplicate Spiked sample)
-« -« « «
2
4 \.\ " L] « . “
s|as ;§$§§§‘§§§“‘“~:¢“§“ R “ « w “
“ “« L "
P S“*‘*“Q‘*&&m&@ b " “ “
9|38 :;kf%&x S - “ - “ )
‘ 10] 40 «1«**“ = - R A -

Notes: Other Applicable Test Codes: DG29HG-18, DG29HG-28, DG29HG-3A, DG29HG-3B, DG29HG-3C
DG29HGI, DG29HGF, DG101AA1, DG101AA2
Include Extemal Reference Material (EPA WS 378 or SPEX CertiPrep TM - WS) per run Prepare 0.05 ppm standards daily
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{CV = 1.5 ugf,

ccV = 1.0 ugll, glank Spike = 1.0 ugfL foc {{
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quid samples.

o ~—ien — 40 malka (0€ sol(d saqiples.

LoC AUTOSAMPLER RUN LOG (MERCURY)
Date: Q0. 4049’0;2" [l*/) Run Code: )’{670/ fatax: /M[f .
aqalyst: ﬂ(’ Uaits: LC‘, (sccoommcn(s) moL: _O- 97 - -
N ————/’_‘ . . ~ '_—_——/_—}"—.-—'_“
j} Oig. F.| Dt e Zcaoalo i Coac. | E.Coac. | % &} jCue Dig. F. (:((.F- Zeaoa 10 @ Conc. | E.Cone. T %W
1 Paaec (ICV] 41 2" 2-00
——1 1 42 L= ]
2 ] bomey@@ | L _“i_,___J_,_/—
3 sid 1(S1) 0.0 43 cCC —
"""‘———1’-_‘ //_—_d "_—"_—_—’_—T_’_‘
4 std 2 (S2) 0 44 .
s Std 3 (S3) 1.0 45 joi —
S IR I - S, e
6 Std 4 (54) 16 R 46 N
6y R CI R ) S ey R
7 Sd 6 (S5) 2.0 47
AR B IS I R ) S e
8 Std 6 (S6] 26 48
9 cv 49
| ____—_—-—‘-——___’_—————.__—-— ,,_—_____——-__’——
10 B (sud 1) - S0
BRAR I N v e —
11 04 (S1d 4) 51
11— I I I B e, ey
: s
| | |ploans ryv 7ol I T | il B e
13 1 s3|
14 60D 2 54
N I E Lt I B ) St Sy Ly
15 ‘ 55
__.___,__.-—__——_____—//———_._————_’—— ,_———_———___—-—"‘—‘____——-
16 &lo303 DS 56 j
e I _|plolds ol A | S6y ) ]
17 " s7
________—_’___,_____f———,__.___-—/—__ ,;___’____—_/_——-
e /42072 35 7§ — e 1
194- 3] .
Bl D I B S s9| -} 1
20 &Q? ’ 60 ]
Jandl IS //_____—,_, ,__._____,_—____/——__,___________
21 " 61 . .
] ____”——'___,‘_———-___‘-— ___-—-__—————_———_____’——"-———'—'______————/_____
22 3_{7( < 62 :
o I [ B S ____,——,___-___,___,—————________—__________,_
23) | _ 63 I S
24 5?7 S DS _ 64
24y I I _____,________,__,____/_/__,__
25 ) : 65 . :
| V| I I ___,____—,______________/,______________
26 259> 66
27 N 67 :
| £ I I _____,___,____’____,_____,______/____
28 *° A5 68
28y 1 [ I _____’_________'___—______/____,_______
29 \ 69
30 Y | 251 ¢ —1 | ’7’0"—‘—_"‘///’
Ead 4 [ I N O - IR S
31 X f - 71 '
32 C N 72 -
32} I I S ’______________________________,__/__,_
33 73
4 I | RC2 I — L —
34 D 74 o -
|7 [2517 — | [s] —__
36| . - . 76 I
31 | aﬂx 77 -
38 . 78 L . -
39 ’7{6 —1 | —779__—-’—’_—— — | _
40 ' \w ab ) | /L,——/
- Comments: ass w4G-347 20d " MlSA‘lr‘ uaits ace expressed iamg/L aotugll .
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EPA 7470 WATER PREPARATION LOG - MERCURY 70HG
DGHGLEACH, DG29HG***
Calibration Solutions: **Conc.
[#] 1.D. [ *Conc. Tspike Entered
1 Blank/Dummy 0 ppb  |None 0.0
2 Standard 1 0 ppb _ |None 0.0
3 Standard 2 0.33 200 ul of 0.05 ppm IV working standard 0.5
4 Standard 3 0.67 400 ul of 0.05 ppm [V working standard 1.0
S Standard 4 1.0 600 ul of 0.05 ppm IV working standard 1.5
6 Standard 4 1.0 600 ul of 0.05 ppm IV working standard 15 )
7 Standard § 1.33 800 ul of 0.05 ppm IV working standard 2.0 -
7 Standard 6 1.67 1000 ul of 0.05 ppm IV working standard 25
[#] Sample 1.D. [ B.Code [nit.Vol.] F. Vol. | Dit | Comment ‘ ]
* 20ml | 30 ml | 1 X |1.5ppb =600 ul.of 0.05 ppm HP MESS-ZENO 30/QCA Std.
" " " |(Processed Blank)
" " * 11 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
1 «:ti"é\ttt a " " " T_—TD‘D MLq
1 “ " " “  |(Duplicate sample)
1 " " " " |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
1 b " " * | (Duplicate Spiked sample)
) « « " “ oo (4
3 " " " gDO M ‘ 4
4 " L "
5 m“.g;;g " « “
6 2 -,w:\;.t-ft;%&:\\«? " " " “
7 “ " “" o
2 “ " “ “
8 SR
9 Ll " L ”
10] 24 RN 3 " b " " 3
25 20 ml 30 ml 1 X |1.0 ppb = 400 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.
26 ! " " |(Processed Blank)
27 " “ * |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
1 28 o “ "
1129 " " *  |(Duplicate sample)
1130 wﬁ:}ﬁgﬁ\ _\ " ‘ * |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
1 b - " *  |(Duplicate Spiked sample) ’
2132 ';gl“\wf%“&ﬁ:w“ i ) " "
3|33 T\\&"‘*‘X\k‘*"“ ) " " "
m\\a\\“*“a&»“mw 3 ,. .,
“‘-&éz&i&“%ﬁ\"‘*"i *3335 " " " " A
5 aaaas :
6!l 36 *§§“\“§<~‘.~‘ - L " L
R R NN " ] “
7137 %{t&{&z&g&@%&:&*@@ §t:zt%<t:tta:xs -
8 38 " " " "
" L "
9139
- SRR " " “ . .
10 40 B R

Notes: Other Applicable Test Codes: DG29HG-1B, DG29HG-2B, DG29HG-3A, DG29HG-38, DG29HG-3C
DG29HGI, DG29HGF, DG101AA1, DG101AA2
lndude E)demal Reference Material (EPA WS 378 or SPEX CertiPrep TM - WS) per run Prepa(e 0.05 ppm standards daily
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LDC AUTOSAMPLER RUN LOG (MERCURY)
Date: Ol 9 Ruan Code: M@D/ Matax: [H,szifgn— :

Aqalyst: P 6 Uaits: (sce comments) nMoL: .-

Emﬁ_—z;\m {ait Coac. m_@ @@@Tw«—(’o"]m F.Conc. | %
111 T | edmecen | o _4_1_!0 1 2699 "
T———:‘ Oumay (B} ) o _4_2__ ] ‘"
3 | | swten 0.0 R o 2000 _ T
T - Std 2(S2) ____0_.6’___/____ ﬁi_,____,, te - -
s | —#_—gxiﬂ__g/__/_‘ as| )] a59%» | HYxC. —
ST | swsen | 2 | |tao] Cheoe-]
’a—_——_;_—___ Std 6 (S6) __if—-—____,_——____ 18‘____"%_ Choet - 2T
—;—”__‘_ [{&aY —’_‘_—/—_‘ :i_——_’ CO\[
10 ey il I B so| | | B
| ot | L s | | b
| | | WS 313 ;___,_,_51___,,1&ﬁM3 STA!
| | |orRe. KEF I O I3 B BLO1Y S
4] | L &Lol2 _gﬂ;ﬂ_#_,ﬂ__gi__wﬂ_ 2557
167 I I B I £33 I - .Sar
o | |eorag sl L ——— S| | | s1-
l?._____,_____,._,__—___,__,/___ R/l I E— 3522 |
G| | |oLolag ey S| || 207
T R I I I ,59_,1_9_,__,_@5’_7’2_—__
w10 | | 248 | ——— | | | 225 |
21 o _G_L___,_____E’_E_%Q_—_,_____,_,______
B N I e | | | 3¢9 N
23] B T I - e [=1 I I I B B Sy sy
2| || |&sTS S L ] el | | o L
25 _“___;;________;_____,.ﬁi,___;iéﬁﬁLétT_____,_,__,_
;|2 2s9s o} 1 oo | | cex R P
27 l . I | K24 B o) I
28] 1 257 _‘E._.__._,________—-—m I B
29 y B g L] - Bl 2y ]
30 asI4 [zl {&eor28 S 5y I
31 /" - BEEEL 2234 ]
32 asqb I 3 B Qf o -
33| v v : (=l ag S I
34 CcCV | _:’i_ﬂ_ 3027 4 13—
35 : A I I 75| | Telp buc o
6] :-| of DY R I 76| |40 3i50 [
+ {37l 10 1 2597 I I . Ecd I 250> -
EINE TS I _73__/_1 2,50 3 e
ol |\ | 259 I kL 05 &8 | L —
BOREE % ‘ || [lso AL -1
Comments: ase “HG-347 aad “N}lSAi 2* uqits are expressed ia mg/L aotugllL .

(CV = 1.6 ugf, CCV = 1.0 ugf, Blank Spike = 1.0 ugfL for liquid samples.
: . < .- 10mafka foc solid samples. ,,195/’
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EPA 7470 WATER PREPARATION LOG - MERCURY UB&riHc
DGHGLEACH, DG29HG***

Calibration Solutions: **Conc.
[ #] 1.D. | “Conc. [Spike Entered

Blank/Dummy 0 ppb  {None 0.0
Standard 1 0 ppb _ |None 0.0
Standard 2 0.33 200 ul of 0.05 ppm [V working standard 0.5
Standard 3 0.67 400 ul of 0.05 ppm IV working standard 1.0
Standard 4 1.0 600 ul of 0.05 ppm IV working standard 1.5
Standard 4 1.0 600 ul of 0.05 ppm [V working standard 15
Standard § 1.33 800 ul of 0.05 ppm [V working standard 2.0
Standard 6 1.67 1000 ul of 0.05 ppm IV working standard 2.5

[#] Sample L.D. | B.Code [nit.vol.] F. vol. | Dil | Comment ) B

NN A ]WIN |-

*

20 ml 30 ml | 1 X |1.5 ppb =600 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.
" " " |(Processed Blank)

1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.

ik 15l 1Ox F-\VoLure = R50 d

(Duplicate sample)

ALt
%\m§ e
SAEEE ‘K

- e

1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.

-

" [ (Duplicate Spiked sample)
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20 ml 30 ml | 1 X |1.0 ppb = 400 ul. of 0.05 ppm HP MESS-ZENO 30/QCA Std.
" " " |(Processed Blank)
" - " * |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
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" " " *  |(Ouplicate sample)

" " " * |1 ppb = 400 ul. of 0.05 ppm Inorganic Ventures Std Interm.
. . “ * | (Duplicate Spiked sample)
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Notes: Other Applicable Test Codes: DG29HG-1B, DG29HG-28, DG29HG-3A, DG29HG-38, DG29HG-3C
DG28HG, DGZQHGF, DG101AA1, DG101AA2

Prepare 0.05 ppm standards daily
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4. SHIPPING/RECEIVING DOCUMENTS

Airbills (No. of shipments)

Chain-of-Custody Records

Sample Log-In Sheets

Miscellaneous Shipping/Receiving Records (describe or list)
Nohee *){; Y reiigots

o
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BEST ENVIRONMENT

510 275 4018
RETAIN THIS COPY FOR YOUR RECORDS
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012000 09:42 FAX 510 278 1018 BEST ENVIRONMENT @oo1

00061 I

Best Environmental, Inc. 15890 Foothill Blvd., San Leandro, CA 94578

FAX Date: /’10"0?7

Number of pages Including cover %/
sheet :

———

 ——

From:

Scor  CHESNUIT

To:
Rop Mcleop

Company: jZ i1 P ANALNTICAL

Phone: /W\Eég 6639

Fax phone: K{:?Oﬂ J32 9&?

Phone: (510) 278-4011

Fax phone: (510) 278-4018

Original Being Mailed? Yes 7 No O To APCD O NotYet O
RS MRS
REMARKS: 0O Quotation Follows O Source Test Plan Foliows O Per Your Request O Please Respond
%As We Discussed 0O For Your Review | Reply ASAP O Praliminary Draft

122
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00063

7o

LogSook Page No.

Of US S : = I . rie
Page  of AMPLE | OG IN SHEET S35 ST Fare e
o/
_Lab Name: Philip Analytical Services Corporatnon Burlington Laboratory
Received By (Pnnt Name): /( /{;l/f/ ezl //7/\
T \
Recejved By (Signature): b/c///
\
Client Project ID:
by N ., .
REMARKS: Condition of Samples/Sample Shipmens
Custody Seal(s) Presen: Absent C)///" /b S L /,«/74
Chain of Custody Record's P vsen‘\&/ Absen; :
— \
Airsill Present Absent ‘
; Ll < e -~
Airsill No. 54195991 ID53
Fed  81Ly gps5s 8713
FedEyx Tiacking Numbey for Customer
Does Information on Custody /
Recorts and Samples Agree? Yes _/  No
. O
Date Received at Lab / / ? f ©
Time Receivec / 2 : /j¢ .
Temperature of Coolers
Cooler ID: Temperature
Z (adﬂ//} 7%/7(?'
3>
Relinquished By: \//%”/// Logbook No: ™
e 124
b < e R ¢
Cate: / / ‘
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00064

K/UU/

Page __ of US SAMPLE LOG IN SHEET P
J5E°57
_Lab Name: Philip Analytlcal Services Corporation, Burlington Laboratory
A\
Received By (Pnnt Name): (JVLL{ VO ]/Z( !;4

Received By (Signature):

—_—

Client Project ID:

sy s e

REMARKS:

Condition of Samples/Sample Shipment:

Custody Seal(s)

Chain of Custody Recorc's

s -1
Aol No.

Does Information on Custody

Records and Samples Agree?

Date F ceived at Lab

O

—

Ime Recejved

Present Absent
Pres / Absent
e

Present Absent

ARV 43

Yerglis 2/ ot )
/

No

Yes L

[ 2 20¢°°

750

Temperature of Coolers

Cooler ID: :

Temperature

T hla

Rnlmquxshed By: //%/?V%\

/

Dale /

,2;/

2 /‘(9

Logbook No:

Q.

- .. . 125
Logbook Page No. :



PHILIP SERVICES

00065

ot g

Phu:w(' : o e

inany

Dept-FoorSutie Rose

wdress L

/

Staie - Zip

! Your Internal Billing Reference Information

'To

iptent's L 7
ime I Soulh e g

(- ). "

Phone

L

npany A T

DentFloor/Suia Room

dress Tt 4 S P~ vx oot

"HOLD™ at FedEx 'ocation, print FedEx address herel -

v

<

Sae i Y zip_/ A

For HOLD at FedEx Locauon check here

(et avarlable v
Faabx Stanaa

e ay Dﬂold Satufda!

e

2535

For Saturday Delivery check here

Prmme ANany e SEgvicrs CoRroRviioN

North Service Road, Burlington, Ontario, Canada 171 SHT

TEE 03 AA2KTRS Fan (DOS) 339100

Eﬂ Express Package Service Packages under 1501bs. "}
{;] FedEx Priotity Overmght D FedEx Standard Overnight FedEx 2Day*

1Rt business moming UNext Business afternont) (Second u.,s-nos«davi

F(‘ULX Fi 191 ()w‘m gt

P RN

m Express Freight Service Packages over 150 Ibs.
7 FedEx Overnight Freight - 3 FedEx 2Day Fre
L PEALAR

ht

iCalt o delivery schedute See duetaled dostopugns of freight products.)

EPackagmg DFeocx ™ FedEx FedEx DFedEx

Lener L Pak Box Tube

s ——
ESpecial Handling

™ ves
Daes this shipment contain dangerous goods? I_! Yes
M Dy lce
L_l :

Other
Pkg.

CAD Cargo Aircraft Dnly

i 90

is Gioads Sh-,, aer s Decra

- Payment

cciient D Third Party D Credxl Card Eﬁ:’(‘:/k

Teacoount ap or Lreea Care e, betow;

Total Packages Total Charges

Total Welqht Total Dec!ared Value
S 00 s

See SERVICE Credit Card Auth.

T i e DT
CONDITIONS, D! ED VALUE AND LIMIT OF LIABILITY

B Release Signature

Your signature authcrizes Federal Exp:
ment without OltAtNg a signature ar
and hold harmiess Federal Express from any res:

Questions? L
Call 1-800-Go-FedEx

(18004633 ' ’
/89 ,é U-/f 552

126 ®



00066

PHILIP SERVICES

- S -
N ¢ Fedx . .
s s 0200 +
) 4a Express Package Service Packages up to 150 Ibs. *
—_— /‘ r,.,; - bvew:wmunlnwvbelaemmawa;
VA fori i tandard ht Fi
me 1/ ] ie‘(‘ifx_f’na"r'%gvemlght D FedExSandar rd Overnig N f:zds‘xmrhsut&lzgrmght
s i e delivery to select locations
Lender’s . : i o -y oo ™~ 47
Name LN o 3 : R FedEx ZDay“ 7 FedEx Express Saver* _
T T e s T T T T e - o A \ Secondb«sumsdav \ 4 business * FedEx Letier Rate not avadable
e - Minimum charge One-pound rate
; - v i " 4b et e Packages over 150 Ibs.
ompany 2t L Detivery commtment may be fater in some areas.
! i it Freigh
. A 0 ﬁfx?Ex.lDaJ;vFrelght“ ] Fet‘imExhgs[lg!s Freight ] f:gl;:fﬂﬁ)s?za reight
Address . i | U ey L * Callfor Confi
H 7 Dept/Roo/S
_ 5  Packiroing . “ Dectared value fimit $500
e P T o g PRI
_Sae 45 7 ap '1“*'—::@«' [] Fedex Letter* .. [ redexpak* "Dther Pkg.
7 - - - —- : ! aﬁ"cf.”m“.’gb‘pf“w'm
(A Gy —
i 6 Specisiblingling
. Saturday Delivery SundayDell ’ﬂOLDWeekdav HOLD Saturday
cipients-- . e, [ - - e O Avaiablefwy&szﬁaﬁxf’m Dmmumv:zw EetFedExLocanon [ atFedtx Locaton
ame AR AT A Phone “ i i f (2 LT e P ey = Fedx Frst Overnight Overnait oo Factr oy
ST e 1o select locations
i ) | Does this shlpmem commdmgemsgoods" .
dmpany . fie - Lo i S PN R L E/'\No DXS;NMM D '};?persoeclaranm - D Bmi‘,:fumm_*_x - g
P 7 L htpoersDe:Iaranm
- : ‘ ! BN be shippedin F D Cargo Aircraft Only
Mdess .~ 0 7 Lo - AT : Billto: . , ’
~ cannot defiver to PO, boxes or PO, ZIP codes, B i DepURoor/SurefRoom fotbeata o
: {:j Recipient
+ HOLD" ot FedEx location, o
Pl ' - iy - ) i .
VoL RO O State /1 /Y e ‘ﬁ: J i< Total g T-)M\Wemm To'awedmd\lalue' Total Charges
— o
L s $ © |
T Credn Card Auth. |
8147 99918753 ¥0ur kability is imited to $100 unless you declare  higher value. See back for details. :
N 8 Release Sigasiire sy ire dekivery without obtaining s
2
By signing you authorze us to deliver this shipment wthout obtaining a Signatie .,
a&m#mm mmdlshxnkshwawvmhm:'lm; 3[:0 ‘.l,",
Questions? Call 1:800-Go-FedEx" (800-463-3339) .
Visit our Web site at www.fedex.com
Rev. Date 11/38+Pan £154815©1994-98 Fedt xPRINTLD INUSA GBFE 7/99 X
i

: » Pritte ANAIYTICAE SERVICES CORPORATION 127

. J = - < 01
=505 N rth Service Read Burlington, Ontario. Canada 17151 1Cl(905) 332-8788  Fax: (903) 3329169



00067

RS OF JAN 20 2008 Z21:27 FAGE. 31

Ak T STATUS REFORT 44 L

FHILIF  ANARLYTICAL

DRTE  TIME TO-FROM MapE MIN

Al 20 2126 e = e
a1l 28 21: 26 SIERTo4G1S Er——C an

FGS  JOER STATUS
(BE 218 K

NOTICE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES

attention: Scott Chestnut

Cclient: pest Environmental Inc.
Re Client Project: AES

FaX #:. 510 278 4018

Phone §: 510 278 4011

< \ \Jﬂ _— -
Samples for: {) ﬂ, AN
were received in goodlcondition unless
indicated below.

SAMPLE LISTING

Philip Date Date

ID # Sample ID Sampled Received
002592 OH-Reagent Blank 00/01/11 00/01/19
002594 OE-Train Blank 00/01/11 0o/01/18
002595 OH-Uait B Outlet-R1 00/01/11 00/01/19
002596 OH-Unit B Outlet-R2 00/01/12 00/01/19
002597 OH-Unit B Outlet-R3 00/01/12 00/01/19
002598 OH-Unit B Inlet-R1 00/01/11 00/01/19
002599 OH-Uait B Inlet-k2 ¢0/01/12 00/01/19
002600 OH-Unit B Inlet-R3 00/01/12 00/01/19

D\}( ’3& (oereS  Onedil QA\ AN

Gt

Comments:

Date 00/02/20

128
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ok Ty, STATUS REFORT #+ Qs OF T 24 2000 11:5s FAGE. G1
FHILIF  AMNALYTICAL
DRTE TIME TO-FROM MODE MIM/SEC FGS JOER  STRTUS
12 @124 11:S6 15102784018 EC—-5 @@t 17 ool gss ik
NOTICE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES
Attention: Scott Chestnut
Client: Best Environmental Inc.
Re Client Project: RES
FAX #: 510 278 4018
Phone #: 510 278 4011
Samples for: li& At
were received in gpod condition unless
indicated below.
SAMPLE LISTING
Philip Date Date
ID # Sample ID Sampled Received
002888 Coal Fly Ash Audit-B 00/01/21 00/01/21
>

Commente:

Date 00/01/24

129



NOTICE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES

Attention: Scott Chestnut

Client: Best Environmental Inc.
Re Client Project: AES

FAX #: 510 278 4018

Phone #: 510 278 4011

Samples for: Jl& [lﬂﬁ/&%

were received in §ood condition unless
indicated below.

SAMPLE LISTING

Philip Date

ID # Sample ID Sampled
002888 Coal Fly Ash Audit-B 00/01/21
‘Comments:

Date
Received

00/01/21

00069

Date 00/01/24

130



NOTICE OF SAMPLE RECEIPT-PHILIP ANALYTICAL SERVICES

Attention: Scott Chestnut

Client: Best Environmental Inc.
Re Client Project: AES

FAX #: 510 278 4018

Phone #: 510 278 4011

—

S RTRE -

Samples for: ') l ~L1 {proN,

were received in good)condition unless
indicated below.

SAMPLE LISTING

50070

Philip Date Date

ID # Sample ID Sampled Received
002593 OH-Reagent Blank 00/01/11 00/01/19
002594 OH-Train Blank 00/01/11 00/01/19
002595 OH-Unit B Outlet-R1 00/01/11 00/01/19
002596 OH-Unit B Outlet-R2 00/01/12 00/01/19
002597 OH-Unit B Outlet-R3 00/01/12 00/01/19
002598 OH-Unit B Inlet-R1 00/01/11 00/01/19
002599 OH-Unit B Inlet-R2 00/01/12 00/01/19
002600 OH-Unit B Inlet-R3 00/01/12 00/01/19

Comments:

Date 00/01/20

131



020200 N§:59 FaY 618 539 5830 STANDARD 1ab iAoy

;Si]- STANDARD [ABORATORIES, INC.

P.O. Box 39, Freeburg, ltlinois 62243 (618) 539-5836

Facsimile Communication

TO- &UH; C‘/xﬂ-&%‘y’
From o A b Ao
DATE: k= & — (XD

Number of pages f( ) (including this cover sheet)

Comments:

g This will be followed by copy through the mail.

This will not be followed by copy through the mail.

This facsimile transmission is legally privileged and confidential information
intended for the addressee named above. Any review, dissemination, or use
of this information by persons other than addressee is strictly prohibited. All
analytical reports, interpretations or data contained herein are preliminary
information only. Problems inherent in fax technology prohibits Standard
Laboratories, Inc. from guaranteeing or assuming any responsibility for the
transmission of the following information. If you have received this facsimile in

error, please notify us immediately by telephone at the number listed above.
~» Thank you.

02/02/00 07:04 TX/RX NO.2226 P00l 132 IR



lhoos

NnoN2-00 N5:56 Fal 618 339 5830 STANDARD LAB
STANDARD L ABORATORIES, INC.
ab No. 2000-00093-001->004 8451 River King Dr. (Shipping)
Freeburg , IL 62243-0039
Jate Rec'd. 1/20/2000
rate Sampled 1/11/2000 to 1/11/2000
Page: 1 of 1
CLIENT Date: 02/02/2000 0B:40:43

3ampled By

Sample ID: 20000008301->004
BEST ENVIRONMENTAL, INC.
15890 FOOTHILL BOULEVARD
SAN LEANDRQ, C2 94578

P.O.# 9581

ATTN: SCOTT CEESTNUT

TRACE ELEMENT DRY BASIS RESULTS METHOD

Remark: FUEL ANALYSIS - INLET - RUON 1 -~ 01/11/2000 TIME: 14:23-17:13

CHLORINE CL PPM 60 ASTM DZ2361-95 MOD

MERCURY HG PPM 0.03 ASTM D368L£-842 - FICUVAA -
temark: FUEL ANALYSIS - INLET - RUN 2 - 01/12/2600 TIME: (09:14-12:11

CHLORINE CL PPM < SQ ASTM D23261-85 MOD

MERCURY HG PPM 0.03 ASTM D3684-94 - FICVAA
temark: FUEL ANALYSIS - INLET - RUN 3 - 01/12/2000 TIME: 13:42-16:29

CHLORINE CL PPM s2 ASTM D2361-95 MOD

MERCURY HG DpM 0.02 ASTM D3684-384 - FICVAR
temark: COAL FLY ASH AUDIT

MERCURY HG PpM 0.12 ASTM D3684-94 - FICVAR

AY
Respectfully Submitted, /

“Tha

. o or *‘nmm«lmnmu-w-dummm mu:mx
we.

wpon o wmﬂmuumnnhuu

ﬁduﬂua-lcmmzmmw O wQIrenty. mnn twmmnﬂtcmﬁ
anauwmmwummanﬂuanmmmmmummmwﬂdﬂmwumunnmﬂwmn
anerod”

02/02/00 07:04 TX/RX NO.2226

P.005 133 ER
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N%:59 FAY B15 530 5450

STANDARD LaAB

STANDARD LABORATORIES, INC.

@ oos

8451 RIVER KING DRIVE, P.O. BOX 39, FREEBURG, IL 62243 (618) 539-5836

S0 MESEH MOISTURE

ANAT.YSIS DATE:
2L TYPE

DUPLICATE

“HLORINE
ANALYSIS DATE:
2C TYPE

BLANK
DUPLICATE
KNOWN
SPIKE
STANDARD

{ERCURY
INATYSIS DATE:
JC TYPE

BLANK
DUPLICATE
DUPLICATE
DUPLICATE
KNOWN
SPIKE

SAMPLE 2000-93-1

Page: 1 of 21
Date: 02/02/2000 08:41:5¢
QUALITY CONTROI INFORMATION
METHOD: ASTM D3173-87 UNITS: % DET. LIMIT:
1/24/2000 TIME: $:58 QUE LIST: 27783 TECUNICIAN: HS
DESCRIPTION RESULT QC RESULT KNOWN/SPIKE QC VALUE
5301-2238-40D 4.90 4.91 0D.203%9
METHOD: D2361 UNITS: % DET. LIMIT:
1/24/2000 TIME: 0:00 QUE LIST: 27776 TECHNICIAN: TD
DESCRIFTION RESULT QC RESULT ENOWN/SDIKE QC VALUE
BLANK 0.0052
9901-2232-22D 0.0951 0.0935 1.6%67
NIST 1630A 0.21127 0_.1144 98.5140
2000-93-18 0.0060 0.1153 0.1080 101.2037
STANDARD 0.1030 0.1000 103.0
METHOD: ASTM D3684-94 - FICVAUNITS: UG/G DET. LIMIT:
1/26/2000 TIME: 0:00 QUE LIST: 27816 TECHENICIAN: TJH
DESCRIPTION RESULT QC RESULT KNOWN/SPIKE Q¢ VALUE
BLANK < 0.01
2000-74-1D 0.061 0.070 13.7405
20Q0-93-1D 0.026 0.029 10.%081
2000-93-4D 0.117 0.112 4.3668
NIST 1630A 0.109 Q.106 102.8302
2000-80-18 0.066 0.174 0.104 103 .8462

-> 2000-93-4

N4
N

D_01

_01

“Tha analysos. opinions or interpratations contalned In this rapart have been prepared al the client's diraction, are basad upon observation of materials provided by the client and
express e best judgemant of Standard Labaratonas, int. Standard Laboratonas, Inc. makes no other ropresontation or warsranty, exprassed or implied, regarding this report. This
Caertilicata of Analysis may nat be repraduced except in full, without the wrilten approval of Standard Leharataries, [nc. Invalid if ahered.®
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02/02-00  08:50 FAY 618 539 5530 STANDARD LB Qoo

STANDARD L ABORATORIES, INC.

2000-00093-001 8451 River King Dr. (ghipping)
Freeburg , IL 62243-0039

ab No.

Nate Rec'd. 1/20/2000

1
sata Sampled 1/11/2000 to 1/11/2000

Page: 1 of 3
CLIENT Date: 02/02/2000 08:39:15

“ampled By
Sample ID: 20000009301
BEST ENVIRONMENTAL, INC. P.O.# 9581
15890 FOOTHILL BOULEVARD
SAN LEANDRO, CA 94578
ATTN: SCOTT CHESTNUT

temark: FUEL ANALYSIS - INLET - RUN 1 - 01/11/2000 TIME: 14:23-17:13

Weight %
As Dxy As Dxy
PROXIMATE ANARLYSIS Received Basis ULTIMATE ANALYSIS Received Bacis
;i Moisture D3302 12.72 k% % Moisture D3302 12.72 sk x
: Ash D3174 7.13 §.17 % Carbon D5373 62.75 71.89
$ Volatile D3175 38.18 43.74 % Hydrogen Ds373 4.83 5.53
t Fixed Carbon D3172 41.97 48.09 $ Nitrogen D5373 1.54 1.77
BTU Digas 11121 12742 % Chlorine D2361 < 0.0 < 0.01
MAF-BTU D19g9g 13876 % Sulfur D4239 0.58 0.67
t# Total Sulfur D4239 0.58 0.67 ¥ Ash D3174 7.13 8.17
% Oxygen (Diff.) D3176 10.44 11.96
WLFUR FORMS
Pyritic D2492 oW e ve ve Tk k ww MINER2ZL. ANALYSTS D6349 % Ignited Pasis
s Sulfate D2492 ke sk kK Thwww Phos. Pentoxide, P205S thxwx
¥ Organic D24392 *H KKK Thrkxx Silica, Sio2 FEEEE
“ Total Sulfur Da239 0.58 0.67 Ferric Oxide, Fe203 e
Alumina, Aal203 Fxxww
JATER SOLUBLE Titania, Tio2 TEXKE
y Naz20 ASME1974 W ek & ok * W e Kk K Lime, Cao Ekdk &t
= K20 , ASME1974 ek * ok kk Magnesia, MgO Erkd
Chlorine ASME1974 *kwrw FExkk Sulfur Trioxide, $O3 WS
botassium Oxide, K20 Faka s
tlkalies as Na20 ASME197 * ko ke dk ok Sodium Oxide, Na2z20 P 1
- Barium Oxide, BaO ¥k Wk K
SMUISTION TEMP., OF ASH D1857 Reducing Oxidizing Strontium Oxide, S0 Wk WK
LD e Fhkww Menganese Dioxide, MnoO2 TrwENE
=W wdkkkd d ke w Undetermined Wew e
lﬁl/ZW [2 2 2 2 " ke Kok Type of Ash ASME1974 o, e kok
Tuid dddkk Kk ok k Silica value ASME1974& : e e e
: T250 Deg BELW ErdE
RINDARILITY INDEX D409 *RRXT @ wwdkkdx ¥ Moigt. Base/Acid Ratio ASME1274 ddk
RIND INDEX UNCONDITIONED #*+%%x¥ @ ++*++ & Moist. lb Ash/mm BTU ialiafalialil
1b So02/mm BTU 1.08
'REE SWELLING INDEX D720 khEEE Fouling Index ASME1974 dekk kX
Slagging Index ASME1S74 *okk W
pparent Specific Gravity of Coal ModIC71131 ++**xx . ///i:)
- ¢
Equilibrium Moisture D1412 *EK Kk ) \ AV
Respectfully Submitted, '
| -2 o
“The or pr in Tt 1epT REve e prenensd ot D CRANT'E AiACOAn_ AN Blnmd
Un cCIwYEYON Of mulevoaln ErovIed by ha c560r and exprecs Da hast jasgamont of Stamdand Laboramries, inc. Sane
dard Laborwtores. Inc. malkas no @ of wirrgRTy, 0Xp or Wnpilad, Ova ragarl This Cargte
:::yn&mnMMNmnmm-uhuﬁnmm-&m J of & Lab ot Inc. lnveaid ¥ _

02/02/00 07:04 TX/RX NO.2226 P.002 135 W



N2.0200 0N5%:58

2000-000383-002

FAY 61% 339 5830

ab No,
2
Jate Rec'd. 1/20/2000
2/2000 £ 1
Jate Sampled 1/12/ © r/12/2000
CLIENT

iampled By

BEST ENVIRONMENTAL,

INC.

15890 FOOTHILL BOULEVARD
SAN LERNDRO, CA 94578

ATTN: SCOTT CHESTNUT

Remark: FUEL ANALYSIS -

INLET - RUN 2 -

STANDARD LAB

8451 River King Dr.

Anns

STANDARD LABORATORIES, INC.

(Shipping)

Freeburg , IL 62243-0039

Page: 2 of 3

Date: 02/02/2000 08:39:17
Sample ID: 20000009302

P.O_# 9581

01/12/2000 TIME:

09:14-12:11

‘REE SWELLING INDEX D720

*dEEk

v As Dry
PROXTIMATE ANALYSIS Received Racis
¥ Moisture D3302 12.79 *dok S
5 Ash D3174 7.01 8.04
5 Volatile D3175 37.83 43 _38
¢ Fixed Carhbon D3172 42 .37 48 .58
© BTU D1969 11113 12743
. MAF¥F-RTUO D1989 13857
¥ Total Sulfur D4239 0.57 0.65
SULFUR FORMS
3 Pyritic D2492 *kt+xx + 4+ %
i Sulfate D2492 kkkkw *kk ok
; Organic D492 * ko kokww
i Total Sulfur D4239 0.57 0.65
JATER SOLURLE
i Na20 ASME1874 ke ¥ thkkk
;. K20 ASME1974 vk ko ok W Vet W
: Chlorine ASME19724 Fode ok WA e ok ok
Jdkalies as Na20 ASME1S? *Hkk ok ok how
'?USION TEMP_. OF ASH D1857 Reducing Oxidizing
LoD khkkdr dokok ko
=W - Ekdhkh kot
}=1/2W L2 R & & d *+ 44k
"Tuid "k ek *hkkkE
RINDARILITY INDEX D409 wkwkk @G Ekdddr § MOIST.
RIND INDEX UNCONDITIONED *xww* @ +*++++ & Moist.

pparent Specific Gravity of Coal ModIC7113 *x%ww

BEquilibrium Moisture Di412

* W W WK

Respectfully Submitted,

| The Analyam, opiniore o

upon wummm“m
3050 LADOrafOvEY, IeC, MEREE 1O Gthar cep:

nmmmmmuumm

e

556

or‘nwu.
udmv&mvmmmmnm-mumwdm

anored.”

llb m

02/02/00 07:04

Weight %

As Dry
ULTIMATE ANALYSIS Received Basis
% Moisture D2302 12.79 Frrrw
% Carbon DS373 62.22 71.3€E
% Hydrogen D5373 4.66 S.34
% Nitrogen DS373 .42 1.63
T Chlorine D2361 < 0.01 < 0.01
% Sulfur D4239 0.57 g.65
% D3174 7.01 8 .04
% Oxygen (Diff.) D3176 11.33 12_99
MINERAL ANRLYSIS D6349 % Ignited Basis
Phos. Pentoxide. P20S Fhok k&
Silica, $ioO2 dhxEr
Ferric Oxide, Fe203 * %k ek
Alumina, A1203 Faokd
Titania, Ti02 Hok e
Lime, Ca0 FUrarar.
Magnesia, MgO FEEREN
Sulfur Trioxide, S0O3 il
Potassium Oxide, K20 FEEEL
Sodium Oxide, WNa20 * ok k
Barium Oxide, Bao el
Strontium Oxide, Sr0 *okd kK
Manganese Dioxide, ™Mn0O2 ok E Xk
Undetermined il
Type of Ash ASME1974 ddekd ok
Silica Value ASME1974 Fodk ko
T250 Deg B&W il
Base/Acid Ratio ASME1974 i
1lb Ash/mm BTU ikl
1b SO02/mm BTU 1.02
Fouling Index ASME1974 diwtt
Slagging Index ASME1S74 il

\,
V7
TX/RX NO.2226 P.003 136




020200 0§50 FAY 618 530 5950 STANDARD 1AD Gony

STANDARD LABORATORIES, INC.

2000-00093-003 8451 River King Dr. (Shipping)
Freeburg , IL 62243-0039

Lab No.

1/20/2000
Date Rec'd. 29/ .

1/12/2000 to 1/12/2000
Date Sampled / /2 —

Page: 3 of 3

CLIE Date: 02/02/2000 08:39:19
Sampled By NT 702/

Sample ID: 20000009303
BEST ENVIRONMENTAL, INC. P.O.# 8581
15880 FOOTHILL BOULEVARD
SAN LEANDRO, CA 394578
ATTN: SCOTT CHESTNUT

Remark: FUEL ANALYSIS ~ INLET - RUN 3 - 01/12/2000 TIME: 13:42-16:39

Weignt %
As Dry As Dryv
PROXIMATE ANALYSIS Received Basis ULTIMATE ANALYSIS Received Basis -
¥ Moisture D3302 13.00 deok ek ok % Moisture D3302 13.00 e
% Ash D3174 7.70 6.85 % Carbon D5373 63 .32 72.78
% Volatile D3175 36.82 42 .32 % Hydrogen D5373 4.62 5.32
§ Fixed Carbon D3172 42 .48 48.83 % Nitrogen D5372 1.48 1.7a
BRTUO Digea 10984 126285 % Chlorine D2361 < 0.0%L < Q.01
MAF-BTU D1g8Y9 13851 % Sulfur D4239 0.57 Q.66
¥ Total Sulfur D4239% 0.57 ‘ 0.66 % Ash D3174 7.70 g.85
% Oxygen (Diff.) D3176 9.31 10.69
SULFOR FORMS
¥ Pyritic D2432 F e de de * Wk ke ok MINERAL ANALYSIS D&349 % Ignited Basis
¥ Sulfate D2492 ek ¥ sk sk e ok Phos. Pentoxide, »205 K dH Kk
t Organic D2492 kkk & vk ke Silica, Sio2 ok
¥ Total Sulfur D4239 0.57 0.66 Ferric Oxide, Fe203 ) *xdEr
Alumina, A1203 ok e
VATER SOLUBLE Titania, TiQ2 halafoladd
5 Na20 ASME13974 ki de K ek ok Lime, CaO TEERE
H K20 ASME1974 *ok ok k& "ok ok K Magnesia, MgO \A A X 2
¥ Chlorine ASME1974 * kK x KKk Sulfur Trioxide, S032 trkew
: Potassium Oxide, K20 bl
\lkalies as Na20 ASME197 *xkkk thdkk Sodium Oxide, Naz20 ek
. Barium Oxide, BaO *k ok kA
ﬁ}USION TEMP. OF ASH D1857 Reducing Oxidizing Strontium Oxide, SyQ A E kR
Lr-D. i TEEEE Manganese Dioxide, Mn02 il
I=Ww *Ekkw Frt4k Undetermined ’ bt
I=1/2w . Frkkx FEddk Type of Ash ASME1974 TerEr
Muid TE KW thtaw Silica Value LSME1974 EEEE
2 T250 Deg B&W wkkww
}RINDABILITY INDEX D403 drrex @ whkExk+: ¥ Moisg. Base/Acid Ratio ASME1974 TREK*
iIRIND INDEX UNCONDITIONED ***** @ *++x+ % Moieat. 1b RAsh/mm BTU e de de e W
: b 802/am BTU 1.04
‘REE SWELLING INDEX D720 tidd & Fouling Index ASME1974 dok ko ke
Slagging Index ASME1274 * ok
Pparent Specific Gravity of Coal ModICT7113 thkkt+
" Bquilibrium Moisture D1412 kkddk ‘
' Respectfully Submitted, )

or b nmmmmmummm are basart
ot By w chord arc eorwea €w bewt . Stan-
dard Latyormtonoe, G Makes no othes xd o Trphed, .,t-rwtmw-
MdmmwmmmnMWMmm of Standard ek . brmiad

02/02/00 07:04 TX/RX NO.2226 P.004 137 W



2000-00093-001

STANDARD LABORATORIES, INC.

Lab No 8451 River King Dr. (Shipping)
Freeburg , IL 62243-0039

Date Rec'd. 1/20/2000

Date Sampled 1/11/2000 to 1/11/2000
Page: 1 of 3

L : : :
Sampled By CLIENT Date: 02/02/2000 08:39:15
Sample ID: 20000009301
BEST ENVIRONMENTAL, INC. P.O.# 9581

15890 FOOTHILL BOULEVARD
SAN LEANDRO, CA 94578

ATTN: SCOTT CHESTNUT

Remark: FUEL ANALYSIS - INLET - RUN 1 - 01/11/2000 TIME:

14:23-17:13

o o o o

As Dry
PROXIMATE ANALYSIS Received Basis
Moisture D3302 12.72 * kK ok ok
Ash D3174 7.13 8.17
Volatile D3175 38.18 43.74
Fixed Carbon D3172 41.97 48.09
BTU D1989 11121 12742
MAF-BTU D1989 13876
% Total Sulfur D4239 0.58 0.67
SULFUR FORMS
$ Pyritic D2492 *okk ok k %ok ok ok k
% Sulfate D2492 &k ok k * ok kK ok
% Organic D2492 *ok ok ok ok * ok kok ok
% Total Sulfur D4239 0.58 0.67
WATER SOLUBLE
% Na20 ASME1974 F ok %k k *okk kK
% K20 ASME1974 *kok ok ok *kkkk
nf% Chlorine ASME1974 dok ok ok *kokkk
Alkalies as Na20 ASME197 * ok ok ok & * Kk ok k
fFUSION TEMP. OF ASH D1857 Reducing Oxidizing
K I.D. * %k %k %k % % % %k k k
H=w * k% %k Kk * %k k %k *
H=1/2W * %k kk *kkKkk
Fluid * % % %k k * % %k k%
GRINDABILITY INDEX D409 *kkkk @ *k¥x¥%* & Moist.

- GRIND INDEX UNCONDITIONED ***** @ ****% % Moist.

FREE SWELLING INDEX D720 * ok k k&
- v -

" Apparent Specific Gravity of Coal ModIC7113 ***#**

Respectfully Submitted,

% Equilibrium Moisture D1412 ook ok ok ke
“The inions of interp ined in this report have been prepared at the client’s direction, are based
upon jon of i WNMNWNM of Sta t ries, Inc. Stan-

dard Laboratories, inc. makes no other g this report. This Certifi-

implied,
cate of Analysis may not be reproduced except in full, mmmwwaldswmmm'
altered.”

Weight %

As Dry
ULTIMATE ANALYSIS Received Basis
% Moisture D3302 12.72 * Aok ok ok
% Carbon D5373 62.75 71.89
% Hydrogen D5373 4.83 5.53
% Nitrogen D5373 1.54 1.77
% Chlorine D2361 < 0.01 < 0.01
% Sulfur D4239 0.58 0.67
% Ash D3174 7.13 8.17
% Oxygen (Diff.) D3176 10.44 11.96
MINERAL ANALYSIS D6349 % Ignited Basis
Phos. Pentoxide, P205 * %k ok ok k
Silica, Sio2 ok ok ok ok
Ferric Oxide, Fe203 * ko ok ok
Alumina, Al203 * ok ok ok ok
Titania, TiO2 Kk ok K
Lime, CaO % ok ok
Magnesia, MgO Fok ok k
Sulfur Trioxide, SO3 ool
Potassium Oxide, K20 * ok Kk K
Sodium Oxide, Na20 * ok %k k%
Barium Oxide, BaO % ok ok &
Strontium Oxide, SrO *okkok ok
Manganese Dioxide, MnO2 *kok ok ok
Undetermined Fhkkk
Type of Ash ASME1974 A KKK
Silica Value ASME1974 *okkkk
T250 Deg B&W Fkok kK
Base/Acid Ratio ASME1974 ok ok ok ok
1b Ash/mm BTU dodkek kok
1b SO02/mm BTU 1.05
Fouling Index ASME1974 *okk kK
Slagging Index ASME1974 Fkdekk

138



2000-00093-002

8451 River King Dr.

STANDARD LABORATORIES, INC.

Lab No. (Shipping)
Freeburg , IL 62243-0039
Date Rec'd. 1/20/2000
2 12/2
Date Sampled 1/12/2000 to 1/12/2000
Page: 2 of 3
CLIENT Date: 02/02/2000 08:39:17
Sampled By
Sample ID: 20000009302
BEST ENVIRONMENTAL, INC.

15890 FOOTHILL BOULEVARD
SAN LEANDRO, CA 94578

ATTN: SCOTT CHESTNUT

Remark: FUEL ANALYSIS - INLET - RUN 2 - 01/12/2000 TIME:

P.O.# 9581

09:14-12:11

As Dry
PROXIMATE ANALYSIS Received Basis
% Moisture D3302 12.79 * ok kK ok
% Ash D3174 7.01 8.04
© % Volatile D3175 37.83 43.38
. % Fixed Carbon D3172 42.37 48.58
BTU D1989 11113 12743
MAF-BTU D1989 13857
% Total Sulfur D4239 0.57 0.65
SULFUR FORMS
$ Pyritic D2492 *okok ok * Kk ok
% Sulfate D2492 *kok ok K dkkkk
% Organic D2492 * ok ok ok % ok ok ok k
% Total Sulfur D4239 0.57 0.65
. WATER SOLUBLE
% Na20 ASME1974 *okokokk ok ke ok ok
% K20 ASME1974 Kk ok ok *kkokk
% Chlorine ASME1974 ok *kkk ok
Alkalies as Na20 ASME197 Fkkokk * % ok kK
'FUSION TEMP. OF ASH D1857 Reducing Oxidizing
I.D. * % % % % * %k k% *k
H:W * %k k Kk * % k k%
‘H=1/2W * % %k * *hkhdkk |
Fluid * % %k k% * %k k k%
GRINDABILITY INDEX D409 *kkkkk @ kk*kk*x § Moist.

GRIND INDEX UNCONDITIONED ***%%* @ ****x* % Moist.

FREE SWELLING INDEX D720 * % ¥k ok %
- v

prparent Specific Gravity of Coal ModIC7113 ek ko

% Equilibrium Moisture D1412 ook ok ok

Respectfully Submitted,

'Tbo in or

fon of o
Mwmu\cm-mmom or implied, mmmc«v&
cate of Analysis may not be reproduced except in full, mmmmwwuusmwumw Inc. Invakid #
altered.”

i nmmmmmodnmodmnmm are based
bymocbonlundemmbsl of S jes, Inc. Stan-

Weight

As
ULTIMATE ANALYSIS Received
% Moisture D3302 12.79
% Carbon D5373 62.22
% Hydrogen D5373 4.66
% Nitrogen D5373 1.42
% Chlorine D2361 < 0.01 <
% Sulfur D4239 0.57
% Ash D3174 7.01
% Oxygen (Diff.) D3176 11.33
MINERAL ANALYSIS D6349 % Ignited
Phos. Pentoxide, P205
Silica, Sio02
Ferric Oxide, Fe203
Alumina, Al203
Titania, TiO2
Lime, CaO
Magnesia, MgoO
Sulfur Trioxide, SO3
Potassium Oxide, K20
Sodium Oxide, Na20
Barium Oxide, BaO
Strontium .Oxide, SrO
Manganese Dioxide, MnO2
Undetermined
Type of Ash ASME1974
Silica Value " ASME1974
T250 Deg B&W
Base/Acid Ratio ASME1974
1b Ash/mm BTU
1b SO02/mm BTU
Fouling Index ASME1974

Slagging Index ASME1974

e,

Y7228

27

%

Dry
Basis
* % k k%
71.35

5.34

1.63

0.01

0.65

8.04
12.99

Basis
* %k % %k %

* %k Kk ok
* Kk k kK
* Kk kkk
*kk kK
* % % %k
* %k kK
*kkkk
PPN P
*kkkk
*kk kK
* Kk k kK
*kKkkk
*okok kK
* %k kK
*kkkk
*kkkk
*kkokk
* Kk ok ok

1.02
*kkkk
*k ek k-
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2000-00093-003

8451 River King Dr.

STANDARD LABORATORIES INC.

(Shipping)

Lab No.
Freeburg , IL 62243-0039
2
Date Rec'd. 1/20/2000
1/12/2000 to 1/12/2000
Date Sampled /12/ /12/
Page: 3 of 3
CLIENT Date: 02/02/2000 08:39:19
Sampled By
_ Sample ID: 20000009303
BEST ENVIRONMENTAL, INC. P.O.# 9581

15890 FOOTHILL BOULEVARD
SAN LEANDRO, CA 94578

ATTN: SCOTT CHESTNUT

Remark: FUEL ANALYSIS - INLET - RUN 3 - 01/12/2000 TIME:

13:42-16:39

As Dry
: PROXIMATE ANALYSIS Received Basis
% Moisture D3302 13.00 kK Kk
% Ash D3174 7.70 8.85
% Volatile D3175 36.82 42 .32
- % Fixed Carbon D3172 42.48 48.83
BTU D1989 10984 12625
MAF-BTU D1989 13851
% Total Sulfur D4239 0.57 0.66
SULFUR FORMS
% Pyritic D2492 * kK ok ok Jk ok ok ok
% Sulfate D2492 * ok k ko *kkkk
% Organic D2492 *ok ok ok ok * o dkook ok
% Total Sulfur D4239 0.57 0.66
‘WATER SOLUBLE
% Na20 ASME1974 *kkokok * ok dkok ok
% Kzo ASME1974 * % %k %k * % %k %k %
%  Chlorine ASME1974 *ok ok ok ok *okok ok k
Alkalies as Na20 ASME197 * ok ok k %ok k%
|
"FUSION TEMP. OF ASH D1857 Reducing Oxidizing
I.D' *kkhk * %k k k%
H:W * k% %k * %k k k k
H=l/2W * k% k& * %k k ok
Fluid * %k %k k% * %k k k%
GRINDABILITY INDEX D409 *kkkt @ *xkxkx*x & Moist.

.GRIND INDEX UNCONDITIONED ****%* @ *%%%%* & Moist.

FREE SWELLING INDEX D720 %k k ok Kk
. Tl - *\«!
'Apparent Specific Gravity of Coal ModIC7113 *k**

* k% ok k

% Equilibrium Moisture D1412

Respectfully Submitted,

“The i or interp Y *hmmmmmmmmnam are based
upon ion of WMMWWNM L Inc. Stan-
da:duhomodeshcmno iﬂw g this report. This Certifi-

undmmywuwmowmmmmumwdswmw Inc. lnvaid i
altered.”

Weight %

As Dry.
ULTIMATE ANALYSIS Received Basis
% Moisture D3302 13.00 * ok ok ok ok
% Carbon D5373 63.32 72.78
% Hydrogen D5373 4.62 5.31
% Nitrogen D5373 1.48 1.70
% Chlorine D2361 < 0.01 < 0.01
% Sulfur D4239 0.57 '0.66
% Ash D3174 7.70 8.85
% Oxygen (Diff.) D3176 9.31 10.69
MINERAL ANALYSIS D6349 % Ignited Basis
Phos. Pentoxide, P205 * ok ok k%
Silica, Sio2 * ok ok ok ok
Ferric Oxide, Fe203 * ok ok ok k
Alumina, Al203 *kokok ok
Titania, TiO2 * ok ok ke k
Lime, CaO *ok ko ok
Magnesia, MgO * ok ok ok ok
Sulfur Trioxide, SO3 *kok ok ok
Potassium Oxide, K20 * ok Kk K
Sodium Oxide, Na20 * %k ok kK
Barium Oxide, BaO * % ok ok ok
Strontium Oxide, SrO *kok ok ok
Manganese Dioxide, MnO2 * ok ok ok ok
Undetermined ok ok koK
Type of Ash ASME1974 Kokkkk
Silica Value ASME1974 *kkkk
T250 Deg B&W K kk kK
Base/Acid Ratio ASME1974 *dkokok ok
1b Ash/mm BTU *kk ok ok
1b S02/mm BTU 1.04
Fouling Index ASME1974 *k ke ok
Slagging Index ASME1974 *okdek k-
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STANDARD LABORATORIES, INC.

2000-00093-001->004 8451 River King Dr. (Shipping)
Freeburg , IL 62243-0039

Lab No.

Date Rec'd. 1/20/2000

1/11/2000 1/11/20
Date Sampled /11/200 to 1/11/2000

Page: 1 of 1

CLIENT : 2 00 : :
Sampled By Date: 02/02/20 08:40:43
Sample ID: 20000009301->004
BEST ENVIRONMENTAL, INC. P.O.# 9581
15890 FOOTHILL BOULEVARD
SAN LEANDRO, CA 94578
ATTN: SCOTT CHESTNUT
TRACE ELEMENT DRY BASIS RESULTS METHOD

Remark: FUEL ANALYSIS - INLET - RUN 1 - 01/11/2000 TIME: 14:23-17:13
CHLORINE CL PPM 60 ASTM D2361-95 MOD
MERCURY HG PPM 0.03 ASTM D3684-94 - FICVAA

Remark: FUEL ANALYSIS - INLET - RUN 2 - 01/12/2000 TIME: 09:14-12:11
CHLORINE CL PPM < 50 ASTM D2361-95 MOD
MERCURY HG PPM E i 0.03 ASTM D3684-94 - FICVAA

Remark: FUEL ANALYSIS - INLET - RUN 3 - 01/12/2000 TIME: 13:42-16:39
CHLORINE CL PPM ’ 52 ASTM D2361-95 MOD
MERCURY HG PPM 0.02 ASTM D3684-94 - FICVAA

Remark: COAL FLY ASH AUDIT
MERCURY HG PPM '0.12 ASTM D3684-94 - FICVAA

Respectfully Submitted, ¥7/4

“The i or interp e *mmnponnmwwammmaku-.mbma
upon jon of **wma«nmmmm of ries, inc. Stan-
dard Laboratories, inc. makes no other or imphied, i hmwmﬂﬁmm-

audeaMmmthMMMMWJmemﬁ 141
altered.”




STANDARD LABORATORIES, INC.

8451 RIVER KING DRIVE, P.O. BOX 39, FREEBURG, IL 62243 (618) 539-5836

60 MESH MOISTURE
1/24/2000

ANALYSIS DATE:
QC TYPE

DUPLICATE

CHLORINE
ANALYSIS DATE:
QC TYPE

BLANK
DUPLICATE
KNOWN
SPIKE
STANDARD

MERCURY
ANALYSIS DATE:
QC TYPE

BLANK
DUPLICATE
DUPLICATE
DUPLICATE
KNOWN
SPIKE

SAMPLE 2000-93-1

1/24/2000

1/26/2000

QUALITY CONTROL INFORMATION

METHOD: ASTM D3173-87

TIME:

9:59 QUE LIST:
DESCRIPTION

RESULT

9901-2238-40D 4

.90

METHOD: D2361

27753
QC RESULT

4.91

QC RESULT

0.0935

0.1153

TIME: 0:00 QUE LIST: 27776
DESCRIPTION RESULT
BLANK 0.0052
9901-2232-22D 0.0951
NIST 1630A 0.1127
2000-93-18 0.0060
STANDARD 0.1030

METHOD: ASTM D3684-94 - FICVAUNITS: UG/G

TIME: 0:00 QUE LIST: 27816
RESULT

DESCRIPTION

BLANK

2000-74-1D
2000-93-1D
2000-93-4D
NIST 1630A
2000-80-1S

-> 2000-93-4

O O O O O A

0.01

.061
.026
.117
.109
.066

QC RESULT KNOWN/SPIKE

0.070
0.029
0.112

0.174

Page: 1 of 1
Date: 02/02/2000 08:43:56
UNITS: % DET. LIMIT:
TECHNICIAN: HS
KNOWN/SPIKE QC VALUE
0.2039
UNITS: % DET. LIMIT:
TECHNICIAN: TD
KNOWN/SPIKE QC VALUE
1.6967
0.1144 98.5140
0.1080 101.2037
0.1000 103.0
DET. LIMIT:
TECHNICIAN: TJH
QC VALUE
13.7405
10.9091
4.3668
0.106 102.8302
0.104 103.8462

.01

.01

.01

*The analyses, opinions or interpretations contained in this report have been prepared at the client's direction, are based upon observation of materials provided by the client and
express the best judgement of Standard Laboratories, Inc. Standard Laboratories, Inc. makes no other representation or warranty, expressed or implied, regarding this report. This
Certificate of Analysis may not be reproduced except in full, without the written approval of Standard Laboratories, Inc. invalid if altered.”
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=" Nattonal Institute of Standards & Technology

ertiftrale of Analysis

Standard Reference Material 1633b

Constituent Elements in Coal Fly Ash

This Standard Reference Material (SRM) is intended for use in the evaluation of analytical methods for the
determination of constituent elements in coal fly ash or materials with a similar matrix. SRM 1633b is a bituminous
coal fly ash that was sieved through a nominal sieve opening-of 90 um (170 mesh) and then blended to assure
homogeneity. A unit of SRM 1633b consists of 75 g of powdered material.

The certified values for the constituent elements are given in Table 1. The values, except for Hg, are based on
measuremerits using one definitive method or.two or more independent and reliable analytical techniques.
Noncertified values for a number of elements are given in Table 2 as additional information on the composition of
the material. The noncertified values should not be used for calibration or quality control. Analytical methods used
for the certification of this SRM are given in Table 3 along with analysts and cooperating laboratories. All values
are based on measurements using a dry sample weight of at least 250 mg.

NOTICE AND WARNING TO USERS

Expiration of Certification: This certification is valid for 5 years from the date of shipment from NIST. Should
any of the certified values change before the expiration of the certification, the purchaser will be notified by NIST.

Stability: This material is considered to be stable; however, its stability has not been rigorously assessed. NIST will
monitor this material and will report any substantive changes in certification to the purchaser.

Use: A minimum dry sample weight (see Instructions for Drying) of 250 mg should be used for analytical
determinations to be related to the certified values on this Certificate of Analysis.

To obtain the certified values, sample preparation procedures should be designed to affect complete dissolution. If
volatile elements (e.g., Hg, As, Se) are to be determined, precautions should be taken in the dissolution of SRM
l633b to avoid volauhzauon losses.

Statistical consultation was provided by S.B. Schiller of the NIST Statistical Engineering Division.

The overall direction and coordination of the a:mlyses were under the chairmanship of R.R. Greenberg of the NIST
Inorganic Analytical Research Division.

The technical and support aspects involved in the preparation, certification, and issuance of this SRM were
coordinated through the Standard Reference Materials Program by J.S. Kane.

Gaithersburg, MD 20899 Thomas E. Gills, Acting Chief
June-22, 1993 - Standard Reference Materials Program
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Instructions for Drying: When non-volatile elements are being determined, this material should be dried to
constant weight before using. Recommended procedures for drying are: 1) Vacuum drying for 24 h at ambient
temperature using a cold trap at or below -50 °C and a pressure not greater than 0.2 mm Hg (30 Pa); 2) drying for
2 h in an oven of 105 °C. Samples of the dried material weighing at least 250 mg should be used for analysis.
When not in use. the material should be kept in a tightly sealed bottle. Volatile elements should be determined on
an as-received basis, and corrected to dry weight. Correction should be based on a separate determination of
moisture, using one of the above drying procedures.

Source and Preparation of the Material: The fly ash was supplied by a coal fired power plant and is the product
of Pennsylvania and West Virginia coals. It was selected as a typical bituminous coal fly ash and is not intended
as a fly ash from a specific coal or combustion process. The material was air dried, sieved, and blended for 24 h,
before being placed in a series of bulk containers. X-ray fluorescence and inductively coupled plasma atomic
emission analyses were performed on ten grab samples taken from the bulk for a preliminary homogeneuy
assessment before proceeding with bottling the material in 75 g units.

Analysis: The homogeneity of the bottled material was assessed by X-ray fluorescence spectrometry and
instrumental neutron activation analysis, using selected elements as indicators. In some cases, statistically significant
differences between samples were seen, and the variance due to material inhomogeneity is included in the overall
uncertainties of the certified values. The estimated relative standard deviation for material inhomogeneity is less than
1% for those elements for which homogeneity was assessed, except Th, for which material inhomogeneity was

estimated to be 2%.

Certified Values and Uncertainties: The certified values are weighted means of results of two or more independent
analytical methods, or the means of results from a single definitive method, except for mercury. Mercury
certification is based on cold vapor atomic absorption spectrometry measurements performed at NIST. The weights
for the weighted means were computed according to the iterative procedure of Paule and Mandel (NBS Journal of
Research 87, 1982, pp. 377-385). The stated uncertainty includes allowances for measurement imprecision, material
variability, and differences among anélytical methods. Each uncertainty is the sum of the half-width of a 95%
prediction interval, and includes an allowance for the systematic error among the methods used. In the absence of
systematic error, a 95% prediction interval predicts where the true concentrations of 95% of the samples of this

‘SRM lie.

Al
2
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Element

Aluminum
Calcium
[ron
Magnesium
Potassium
Silicon
Sodium
Sulfur
Titanium

Element

Antimony
Bromine
Cerium
Cobalt
Cesium
Dysprosium
Europium
Gadolinum
Hafnium
Holmium
Lanthanum
Lutetium
Neodymium

g
S

15.05
1.51
7.78
0.482
1.95

23.02
0.201
0.2075
0.791

mg/kg

2.9
190
50
11
17
4.1
13
6.8
3.5

1.2
85

M

Table 1.

0.27
0.06
0.23
0.008
0.03
0.08
0.003
0.0011
0.014

Table 2. Noncertified Values

Cenified Values

Element

Element

Arsenic
Barium
Cadmium
Chromium
Copper
Lead -
Manganese
Mercury
Nickel
Selenium
Strontium
Thorium
Uranium
Vanadium

Phosphorus
Rubidium
Scandium
Samarium
Tantalum
Terbium
Thallium
Thulium
Tungsten
Ytterbium

Zinc

.3-

136.2
709
0.784
198.2
112.8
68.2
131.8
0.141
120.6
10.26
1041
25.7
8.79
295.7
mg/kg
2300
140
41
20
1.8
2.6
5.9
2.1
5.6
7.6
210

mg/kg

M

2.6
27
0.006
4.7
2.6
1.1
1.7
0.019
1.8
0.17
14
1.3
0.36
3.6
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Table 3. Analytical Methods Used for Cerification Analyses of SRM 1633b

Element

Al
As
Ba
Ca
Cd
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Rb
S
Sb
Se
Si
Sr
Th
Ti
U
\Y

ID-TIMS - Isotope dilution thermal ionization mass spectrometry, mixed acid digestion.

Certification Methods

INAA, XRF
FIA-HAAS, INAA
ICP-MS, INAA
ICP, INAA, XRF
ETAAS, IDTIMS
FAAS, INAA
FAAS, ICP-MS
INAA, XRF
CVAAS

FAES, INAA, XRF
ICP, IDTIMS
FAAS, INAA
FAES, INAA
ETAAS, ICP
ETAAS, ICP-MS
FAES, INAA
IDTIMS

ETAAS, INAA
FIA-HAAS, INAA
GRAV, XRF
FAES, INAA, IDTIMS
ICP-MS, INAA
INAA, XRF
ICP-MS, INAA
ICP, INAA

ICP-MS - Inductively coupled plasma mass spectrometry; mixed acid digestion.

INAA - Instrumental neutron activation analysis.

XRF - Wavelength dispersive X-ray fluorescence on fused borate discs.

ICP-AES - Inductively coupled plasma atomic emission spectrometry; mixed acid digestion.

ETAAS - Electrothermal atomic absorption spectrometry; mixed acid digestion.

CVAAS - Cold vapor atomic absorption spectrometry.
FIA-HAAS - Flow injection analyses - Hydride generation atomic absorption spectrometry.
FAAS - Flame atomic absorption spectrometry; mixed acid digestion except for Au, leached with HBr-Br,.

GRAV - Gravimetry; sodium carbonate fusion.

Most information values were determined by INAA only; P was determined by ICP-AES and XRF Tl was
determined by ICP-MS, and Zn was determined by FAAS and ICP-AES.
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SRM Number: 1633b

MSDS Number: 1633b

SRM Name: Constituent Elements
in Coal Fly Ash

Issued: September, 1995

MATERIAL SAFETY DATA SHEET

National Institute of Standards and Technology
Standard Reference Materials Program
Gaithersburg, Maryland 20899
(301) 975-2019

SECTION 1. MATERIAL IDENTIFICATION

Material Name: Constituents in Coal Fly Ash

Description: Coal is formed naturally from fossilized plants, consisting of amorphous carbon with various organic
and inorganic compounds. These compounds form conjugated polyaromatic, polyunsaturated and polysaturated
ring structures with heterocycles containing oxygen, nitrogen and sulfur. Bituminous coal includes coal between
anthracite (the hardest coal) and lignite (the softest), with a fixed carbon < 86% and volatile matter > 14%. Coal
fly ash is a byproduct of coal.

This SRM is 75 grams of a bituminous coal fly ash that was sieved through a nominal sieve opening of 90 .zm (170
mesh) and then blended to assure homogeneity.

Other Designations: Constituents in Bituminous Coal Fly Ash
Chemical Formula N/A

| ‘CAS Reg.No.: N/A
DOT Cl_assiﬁcation: Not regulated by DOT.

Manufacturer/Supplier: SRM 1633b was supplied by a coal fired plant.
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SECTION II. HAZARDOUS INGREDIENTS

Hazardous Ingredient Nominal Concentration (%) Limits and Toxicity Data*

Coal Fly Ash ~100 ACGIH TLV-TWA:
alumina** 2 mg/m’ (respirable dust fraction
iron oxide** with >5% Si0,)

zinc oxide**

calcium oxide** OSHA PEL-TWA:

copper** 2 mg/m? (respirable dust fraction
titanium** with >5% Si0,)

magnesium* *

other***

*Limits and toxicity data applied to coal ash compound as a whole - NOT the individual components. Limits based on bituminous coal.

**Major components of coal fly ash.

***This material is certified for its clemental composition. For the actual certified clements and their values, refer to the corresponding
Certificate of Analysis.

.SECTION IIL. PHYSICAL/CHEMICAL CHARACTERISTICS

Coal Fly Ash

Appearance and Odor: Black powder with little or no odor.
Relative Molecular Mass: Not applicable
Solubility in Water: Negligible
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SECTION IV. FIRE AND EXPLOSION HAZARD DATA

Flash Point: N/A
Method Used: N/A
Autoignition Temperature: N/A

Flammability Limits in Air (Volume %): UPPER: N/A
LOWER: N/A

Extinguishing Media: Use dry chemical, carbon dioxide, water spray or alcohol-resistant foam.

Special Fire Procedures: Fire-fighters should wear a self-contained breathing apparatus (SCBA) with a full face
piece operated in the pressure-demand or positive-pressure mode and full protective gear.

“Unusual Fire and Explosion Hazards: No unusual fire hazards are associated with this material.

SECTION V. REACTIVITY DATA

Stability: . - _X _ Stable Unstable
Conditions to Avoid: Avoid creating dust.

Incompatibility (Materials to Avoid): No incompatible materials.

Hazardous Decomposition or Byproducts: Coal fly ash is a thermal oxidative product of coal; soot may also
be produced. .

HazardousPolymenzatlon Will Occur o X Will Not Occur

- -SECTION-VL HEALTH HAZARD DATA

Rt;i;lfé*;fEntry: """ _X__ Inhalation X _ Skin - _X  Ingestion

BT

‘Health Hazards (Acute and Chronic): Prolonged exposure to coal and coal byproducts may result in
co‘al‘worke?s pneumoconiosis. This is the occupational disease caused by abnormal amounts of the dust in the
lungs. It can occur after years of excessive exposure to respirable coal dust in coal mining, handling, and

3
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processing. Since anthracite and hard coal dusts in the respirable size have greater mass, the risk of developing
pneumoconiosis diminishes as one proceeds from anthracite (hard coal) to lignite (soft coal). Respirable quartz
particulate can be simultaneously present in coal as well as the ash. In general, coal dust is deposited in the lungs
like quartz, but requires over ten times as much for adverse effects. There are two forms of coalworkers
pneumoconiosis: simple and complicated (progressive massive fibrosis). Simple pneumoconiosis results from
inhalation and retention of excessive airborne dust; reticulin fibers form, but little collagen is generated.
Complicated pneumoconiosis develops in lungs that are already affected by simple pneumoconiosis. Masses of
fibrous tissue appear and gradually distort pulmonary architecture. In advanced cases, coal workers’
pneumoconiosis does may progress beyond the simple stage.

Signs and Symptoms of Exposure: Acute effects of excessive inhalation include coughing, wheezing and
shortness of breath. Long term effects include chronic dronchitis (chronic or acute inflammation of the mucous
membrane of the bronchial tubes) and emphysema (a condition of the lungs in which there is dilation of the air
vesicles following atrophy of the septa (a thin partition or membrane between to cavities or soft masses of tissue),
resulting in labored breathing and increased susceptibility to infection). Individuals having rheumatoid arthritis in
conjunction with coal workers’ pneumoconiosis may have rapidly developing lung damage - Caplan’s Syndrome.

See Section VI: Health Hazards Acute and Chronic.
Medical Conditions Generally Aggravated by Exposure: Any individual with a chronic pulmonary disorder.

Listed as a Carcinogen/Potential Carcinogen:
Yes
In the National Toxicology Program (NTP) Report on Carcinogens
In the International Agency for Research (IARC) Monograph
By the Occupational Safety and Health Administration (OSHA)

It < &

EMERGENCY AND FIRST AID PROCEDURES:

Skin Contact: Remove contaminated shoes and clothing. Rinse affected area with large amounts of water
followed by washing the area with soap and water. Watch for chemical irritations and treat them accordingly.
Contact medical assistance if necessary.

Eye Contact: Immediately flush eyes, including under the eyelids, with copious amounts of water for at least
15 minutes. Contact medical assistance if necessary.

Inhalation: If inhaled, move the victim to fresh air. If breathing is difficult, give oxygen; if the victim is not
breathing, give artificial respiration. Contact medical assistance if necessary.

Ingestion: If ingestion occurs, wash out mouth with water. If the victim is conscious, give one or two glasses
of water to drink and then induce vomiting. Never give anything by mouth to someone who is unconscious
or convulsing. Contact medical assistance if necessary.

v Note to Physician: There is no specific treatment for coalworkers’ pneumoconiosis.
- Medical surveillance is essential to prevention. Perform regular chest x-rays
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examinations for individuals at risk. Simple pneumoconiosis is detectable by x-ray
as round, irregular, 1 to 5 mm diameter “coal macules.” Remove individuals
diagnosed with simple pneumoconiosis from dusty environments.

TARGET ORGAN(S) OF ATTACK: The lungs.

SECTION VII. PRECAUTIONS FOR SAFE HANDLING AND USE

Steps to be taken in Case Material is Released or Spilled: Notify safety personnel of major spills and/or leaks.
Evacuate nonessential personnel. Cleanup personnel should be protected against dust inhalation and eye contact.
Clean up dust in a manner that avoids dispersing particulates into the air or environment.

Waste Disposal: Follow all Federal, state and local laws governing disposal.

Handling and Storage: Provide general and local explosion-proof ventilation systems to maintain airborne
concentrations below the TLV Local exhaust ventilation is preferred since it prevents contaminant dispersing into
the work area by controlling it at its source. Persons handling this material must wear protective eyewear, clothing
and gloves to prevent contact with this material. '

Note: Contact lenses pose a special problem; soft lenses may absorb irritants and all lenses
concentrate them. DO NOT wear contact lenses in the lab.

Store material in a cool, dry, well ventilated area. Protect containers from physical damage.
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SECTION VIII. SOURCE DATA/OTHER COMMENTS

Sources: Genium Publishing Corporation, MSDS No. 491 Coal Dust, Bituminous, August, 1990.
Potomac Electric Power Company, MSDS Bituminous Coal Ash, November 1985.
Hawlev’s Condensed Chemical Dictionary, 11th ed.. 1987.
Stedman’s Medical Dictionary, 24th ed., 1984.
Webster’s Ninth New Collegiate Dictionary, 1990.

Carmelita S. Davis (301) 975-6439
National Institute of Standards and Technology
Standard Reference Materials Program
Gaithersburg, Maryland 20899

Note: Physjcal an chemical data contained in this MSDS are provided for use assessing the hazardous nature of
the matcnal “The MSDS was prepared carefully, using current references; however, NIST does not certify the data
on the MSDS. The certified values for this material are given only on the NIST Certificate of Analysis.

6
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TEST PROGRAM PARTICIPANTS

EPA Source Test Plan Contact William Grimly
EPA EMAD

EPA QAPP Contact Lara Autry
EPA ESD

Test Director Pat Murphy

Vice-President
AES Hawan, Inc.

Plant Contact

Mel Patton
AES Hawaii, Inc.

Project Manager

Scott Chesnut
Best Environmental, Inc.

(Flue Gas Samples)

Quality Coordinator Guy Worthington

Best Environmental, Inc.
Laboratory Coordinator Mike Wiley

Best Environmental, Inc.
Inlet Sample Team Leader Jeff Mesloh

Best Environmental, Inc.
Outlet Sample Team Leader Robert Chute

Best Environmental, Inc.
Client Services Representative Ron McLeod

Philip Analytical Services

Client Services Representative

(Coal Samples)

Tim Hutchison
Standard Laboratories
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March 2, 1999
DRAFT

Standard Test Method for Elemental, Oxidized, Particle-Bound, a i
Gas Generated from Coal-Fired Stationary Sources (Ontario Hydro Method)'

1.  Scope

1.1 This method applies to the determination of elemental, oxidized, particle-bound, and
total mercury emissions from coal-fired stationary sources.

1.2 This method is applicable to elemental, oxidized, particle-bound, and total mercury
concentrations ranging from approximately 0.5 to 100 pg/dscm.

1.3 This method describes equipment and procedures for obtaining samples from effluent
ducts and stacks, equipment and procedures for laboratory analysis, and procedures for
calculating results.

1.4  This method is applicable for sampling elemental, oxidized, and particle-bound
mercury at the inlet and outlet of emission control devices and for calculating control device
- mercury collection efficiency.

1.5 Method applicability is limited to flue gas stream temperatures within the thermal
stability range of the sampling probe and filter components.

1.6 The values stated in SI units are to be regarded as the standard. The values in
parentheses are for information only.

1.7 This standard does not purport to address all of the safety concerns, if any, associated
with its use. It is the responsibility of the user of this standard to establish appropriate safety and
health practices and determine the applicability of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 1193 Specification for Reagent Water’

D1356 Definitions of Terms Relating to Atmospheric Sampling and Analysis’

D 2986 Evaluation of Air-Assay Media by the Monodisperse DOP (Dioctyl Phthalate)
Smoke Test’

D 3154 Test Method for Average Velocity in a Duct (Pitot Tube Method)®

D 3685 Particulates Independently or for Particulates and Collected Residue Simultaneously
in Stack Gases’

' This test method is under the jurisdiction of ASTM Committee D-22 on Sampling and
“Analysis of Atmospheres and is the direct responsibility of Subcommittee D22.03 on Ambient
- Atmospheres and Source Emissions.

2 Annual Book of ASTM Standards, Vol. 11.01.
* Annual Book of ASTM Standards, Vol. 11.03.

1
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E 1 Specification for ASTM Thermometers® l DRAFT I
2.2 Other Standards:*

EPA Method 1 — Sample and Velocity Traverses for Stationary Sources

EPA Method 2 — Determination of Stack Gas Velocity and Volumetric Flow Rate (Type S
Pitot Tube)

EPA Method 3 — Gas Analysis for the Determination of Dry Molecular Weight

EPA Method 4 — Determination of Moisture Content in Stack Gases

EPA Method 5 — Determination of Particulate Emissions from Stationary Sources

EPA Method 12 — Determination of Inorganic Lead Emissions from Stationary Sources
EPA Method 17— Determination of Particulate Emissions from Stationary Sources (In-
Stack Filtration Method)

EPA Method 29 — Determination of Metals Emissions from Stationary Sources

EPA Method 101A - Determination of Particle-Bound and Gaseous Mercury Emissions
from Sewage Sludge Incinerators

EPA Method 301 — Field Validation of Pollutant Measurement Methods from Various
Waste Media

EPA SW 846 7470 — Mercury in Liquid Waste — Manual Cold Vapor Technique

EPA Water and Waste 600/4-79-020 — Methods for Chemical Analysis of Water and
Wastes

3.  Terminology

3.1 Definitions other than those given below in Sections 3.2, 3.3, and 3.4 are listed in
. ASTM D 1356.

3.2 Definitions:
3.2.1  elemental mercury—mercury in its zero oxidation state, Hg’.

3.2.2  oxidized mercury—mercury in its mercurous or mercuric oxidation states: Hg,*'
and Hg?, respectively.

323  elemental mercury catch—mercury collected in the acidified peroxide
(HNO;-H,0,) and potassium permanganate (H,SO,~KMnQ,) impinger solutions employed in
this method. This is gaseous Hg’.

3.2.4  oxidized mercury catch—mercury collected in the aqueous potassium chloride
(KCI) impinger solution employed in this method. This is gaseous Hg*".

"L - ¥ Annual Book of ASTM Standards, Vol 14.02.

' * Available from the U.S. Environmental Protection Agency’s Emission Measurement
Technical Information Center or Code of Federal Regulations (40 CFR Part 60, Appendix A or
40 CFR Part 61, Appendix B).
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3.2.5  particle-bound mercury catch—mercury associated with the pa”ﬁﬂ?\tﬁnaner
collected in the front half of the sampling train. -

3.2.6  front half of the sampling train—all mercury collected on and upstream of the
sample filter.

3.2.7  total mercury— all mercury (solid-bound, liquid, or gaseous) however generated
or entrained in the flue gas stream (i.e., summation of elemental, oxidized, and particle-bound
mercury).

3.3 Symbols:

A = cross-sectional area of stack, m*(ft)

B,. = water vapor in the gas stream, proportion by volume
G, = Pitot tube coefficient, dimensionless

velocity head of stack gas, mm H,O (in. H,0)

sH = average pressure differential across the orifice meter, mm H,O (in. H,0)
Hg,,, = concentration of mercury in sample filter ash, pg/g

Hg® = concentration of particle-bound mercury, pg/dscm

= concentration of elemental mercury, pg/dscm

= concentration of oxidized mercury, pg/dscm

= variation from isokinetic sampling rate

IR = instrument reading from mercury analyzer, pg/L

K, = Pitot tube constant

L, = leakage rate observed during the posttest leak check, m*/min (cfim)

L, = maximum acceptable leakage rate
M,
M,,
N

>
=]
I

= molecular weight of stack gas, wet basis, g/g-mole (Ib/lb-mole)

= molecular weight of water, 18.0 g/g-mole (18.0 Ib/lb-mole)

= Normal conditions, defined as 0°C and 1 atmosphere pressure (in the U.S. N and
standard conditions are the same in SI units)

P, = barometric pressure at the sampling site, mm Hg (in. Hg)

P, = absolute stack gas pressure, mm Hg (in. Hg)

P, = standard absolute pressure, 760 mm Hg (29.92 in. Hg)

Q. = stack gas dry volumetric flow rate, dscm/hr

R = ideal gas constant, 0.06236 mm Hg-m*K-g-mole (21.85 in. Hg-ft’/°R-Ib-mole)
T = absolute average dry gas meter temperature, K (°R)

T, = absolute stack temperature, K (°R)

Ty = standard absolute temperature, 293 K (528 °R)

Vo = total digested volume, mL

V. = volume of gas sample as measured by dry gas meter, dcm (dscf)

Vo) = volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dscm (dscf)

V@ = volume of water vapor in the gas sample, corrected to standard conditions,
: scm(scf)
v, = average stack gas velocity, m/sec (ft/sec)
W, = total mass of ash on sample filter, g
3
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<=
!

. = total weight of liquid collected in impingers and silica gel, g (Ib) DRAFT
= dry gas meter calibration factor

total sampling time, minute
sampling time interval, from the beginning of a run until the first component
change, minute

> D
Il

Il

4.  Summary of Test Method

4.1 A sample is withdrawn from the flue gas stream isokinetically through a probe/filter
system, maintained at 393 K (120°C) or the flue gas temperature, whichever is greater, followed
by a series of impingers in an ice bath. Particle-bound mercury is collected in the front half of the
sampling train. Oxidized mercury is collected in impingers containing a chilled aqueous potassium
chloride solution. Elemental mercury is collected in subsequent impingers (one impinger
containing a chilled aqueous acidic solution of hydrogen peroxide and three impingers containing
chilled aqueous acidic solutions of potassium permanganate). Samples are recovered, digested,
and then analyzed for mercury using cold-vapor atomic absorption (CVAAS) or fluorescence
spectroscopy (CVAFS).

5. Significance and Use

5.1 The measurement of particle-bound, oxidized, elemental, and total mercury in
stationary-source flue gases provides data that can be used for dispersion modeling, deposition
evaluation, human health and environmental impact assessments. emission reporting, compliance
determinations, etc. Particle-bound, oxidized, and elemental mercury measurements before and
- after control devices may be necessary for optimizing and evaluating the mercury removal
efficiency of emission control technologies.

6. Interferences
There are no known interferences, but certain biases may be encountered (See Section 16).
7.  Apparatus

7.1 Sampling Train—similar to ASTM D 3685, EPA Method 5/EPA Method 17 and
EPA Method 29 trains, as illustrated in Fig. 1.

7.1.1  Probe Nozzle (Probe Tip)—Glass nozzles are required unless alternate nozzles are
constructed of materials that are free from contamination and will not interact with the sample.
Probe fittings constructed of Teflon, polypropylene, etc., are required instead of metal fittings to
prevent contamination.

7.1.2. Probe Liner—If the sample train is to be in EPA Method 5 configuration (out-
of-stack filtration), the probe liner must be constructed of quartz or borosilicate glass. If an EPA
Method 17 (in-stack filtration) sampling configuration is used, the probe liner may be constructed
of borosilicate glass, quartz or, depending on the flue gas temperature, Teflon.

_ 1,13 Pitot Tube—Type S pitot tube. Refer to Section 2.2 of EPA Method 2 for a
" description. ' '

7.1.4  Differential Pressure Gauges—inclined manometers or equivalent devices. Refer
to Section 2.1 of EPA Method 2 for a description.
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7.1.5  Filter Holder—constructed of borosilicate glass or Teflgn- coated!f s steel
with a Teflon filter support or other nonmetallic, noncontaminating support. D use a glass
frit or stainless steel wire screen. A silicone rubber or Teflon gasket. desi
positive seal against leakage from outside or around the filter. may be used.

7.1.6  Connecting Umbilical Tubc—heated Teflon tubing. This tube must be heated to a
minimum of 120°C to help prevent water and acid condensation.

7.1.7  Probe and Filter Heating Systcm

7.1.7.1 EPA Method 5 Configuration—For EPA Method 5 configuration, the temperature
of the flue gas, sample probe, and the exit of the sample filter must be monitored using
temperature sensors capable of measuring temperature to within 3°C (5.4°F). The heating system
. must be capable of maintaining the sample gas temperature of the probe and exit of the sample
filter to within £15°C (£27°F) of the flue gas temperature. Regardless of the flue gas
temperature, to prevent water and acid condensation, at no time must the probe temperature,

sample filter exit gas temperature, or the temperature of the connecting umbilical cord be less than
120°C.

7.1.7.2 EPA Method 17 Configuration—For EPA Method 17 configuration, the sample
filter is located in the duct and, therefore, naturally maintained at the flue gas temperature. The
heating system is only required to maintain the probe and connecting umbilical cord to at least
120°C. If the flue gas temperature is less than 120°C, then EPA Method 5 configuration must be
used.

7.1.8  Condensing/Absorbing System—consists of eight impingers immersed in an ice
bath and connected in series with leak-free ground glass fittings or other noncontaminating leak-
free fittings. (At no time is silicon grease or other greases to be used for this method). The first,
second, fourth, fifth, sixth, and eighth impingers are of the Greenburg—Smith design modified by
replacing the standard tip with a 1.3-cm (0.5-in.)-ID straight glass tube extending to about 1.3 cm
(0.5 in.) from the bottom of the flask. The third and seventh impingers are also Greenburg-Smith
design, but with the standard tip including the glass impinging plate. The first, second, and third
impingers contain aqueous 1 N potassium chloride (KCl) solution. The fourth impinger contains
. an aqueous solution of 5%/, nitric acid (HNO,) and 10% "/, hydrogen peroxide (H,0,). The
fifth, sixth, and seventh impingers contain an aqueous solution of 4%"/,, potassium permanganate
(KMnO,) and 10%"/,, sulfuric acid (H,SO,). The last impinger contains silica gel or an equivalent
desiccant. Refer to Note 1.

Note 1—When flue gas streams are sampled with high moisture content (>20%), additional steps
must be taken to eliminate carryover of impinger contents from one sample type to the next.
These steps must include use of oversized impinger(s) or use of an empty impinger between the
KCl and HNO,/H,0, and after the HNO,/H,0, impingers. If dry impingers are used, they must be
rinsed as discussed in Section 13.2 of this method and the rinse added to the preceding impinger.

7 1.9 Metering System—vacuum gauge, leak-free pump, thermometers capable of

- measuring temperature to within 3°C (5.4° F) and a dry gas meter or controlled orifice capable of

measuring volume to within 2%.
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7.1.10  Barometer— barometer capable of measuring atmosphetgic pTeSSlié t Igsq}thin
- 2.5mm Hg (0.1 in. Hg). In many cases, the barometric reading may be pbtained a nearby
National Weather Service station, in which case, the station value (whic

barometric pressure) shall be requested. An adjustment for elevation differences between the
weather station and sampling point shall be applied at a rate of negative 2.5 mm Hg (0.1 in. Hg)
per 30 m (100 ft) elevation increase or vice versa for elevation decrease.

7.1.11  Gas Density Determination Equipment—temperature sensor and pressure gauge,
as described in Section 2.3 and 2.4 of EPA Method 2. The temperature sensor shall, preferably,
be permanently attached to the pitot tube or sampling probe in a fixed configuration, such that the
sensor tip extends beyond the leading edge of the probe sheath and does not touch any metal.
Alternative temperature sensor configurations are described in Section 2.1.10 of EPA Method 5.

If necessary, a gas analyzer will be used to determine dry molecule weight of the gas (refer to
EPA Method 3).

7.2 Digestion Apparatus

7.2.1  Dry Block Heater or Hot Water Bath—a heater capable of maintaining a
temperature of 95°C is required for digestion of samples, similar to that described in EPA SW846
Method 7470.

722 Ice Bath

7.2.3  Digestion Flasks—Use 50- to 70-mL tubes or flasks with screw caps that will fit a
dry block heater. For a water bath, 300-mL biological oxygen demand bottles for SW846 Method
7470 are to be used. In addition, borosilicate glass test tubes, 35- to 50-mL volume, with rack are
needed.

7.2.4  Microwave or Convection Oven and Teflon Digestion Vessels—120 mL, or
equivalent digestion vessels with caps equipped with pressure relief valves for the dissolution of
ash, along with a capping station or the equivalent to seal the digestion vessel caps. Use a vented
microwave or convection oven for heating. In addition, polymethylpentene (PMP) or equivalent
volumetric flasks are recommended for the digested ash solutions.

7.3 Analytical Equipment—dedicated mercury analyzer or equivalent apparatus for the
analysis of mercury via CVAAS. Alternatively, CVAFS may be used. CVAAS is a method based
on the absorption of radiation at 253.7 nm by mercury vapor. The mercury is reduced to the
elemental state and aerated from solution in a closed system. The mercury vapor passes through a
cell positioned in the light path of an atomic absorption spectrometer. Absorbency is measured as
a function of mercury concentration. A soda—lime trap and a magnesium perchlorate trap must be
used to precondition the gas before it enters the absorption cell.

8.  Reagents and Materials

8.1  Purity of Reagents—Reagent-grade chemicals shall be used in all tests. Unless
~ otherwise indicated, it is intended that all reagents conform to the specifications of the Committee
-on Anafytical Reagents of the American Chemical Society, where such specifications are
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available.® Other grades may be used, provided it is first ascertained tht the reagpgbi'?ff
sufficiently high purity to permit its use without lessening the accuracy ¢f the determination.

8.2 Purity of Water—Unless otherwise indicated, references to water shall be understood
to mean reagent water as defined by Type Il in ASTM Specification D 1193.

8.3  Reagents:
8.3.1  Boric Acid (H,BO,)—purified reagent grade.

8.3.2  Hydrochloric Acid (HCI)—trace metal-grade concentrated hydrochloric acid, with
a specific gravity of 1.18.

833 Hydrofluoric Acid (HF)—concentrated hydrofluoric acid, 48%-50%.
8.3.4  Hydrogen Peroxide (H,0,)—30%"/, hydrogen peroxide.

8.3.5  Hydroxylamine Sulfate (NH,OH- H,SO,)—solid.

8.3.6  Mercury Standard Solution—a certified (1000 pg/mL) mercury standard.

8.3.7  Nitric Acid (HNO,)—trace metal-grade concentrated nitric acid with a specific
gravity of 1.42.

8.3.8  Potassium Chloride (KCIl)—solid.

8.3.9  Potassium Permanganate (KMnO,)—solid.
8.3.10 Potassium Persulfate (K,S,0,;)—solid.
8.3.11 Stannous Chloride (SnCl,- 2H,0)—solid.

8.3.12  Sulfuric Acid (H,SO,)—trace metal-grade concentrated sulfuric acid, with a
specific gravity of 1.84.

8.4 Materials:
8.4.1  Indicating Silica Gel—with a size of 6-16 mesh.
8.4.2  Crushed or Cubed Ice.

8.43  Sample Filters—quartz fiber filters, without organic binders, exhibiting at least
99.95% efficiency (<0.05% penetration) for 0.3-um dioctyl phthalate smoke particles and
containing less than 0.2 pg/m* of mercury. Test data provided by filter manufacturers and
suppliers stating filter efficiency and mercury content are acceptable. However, if no such results
are available, determine filter efficiency using ASTM Test Method D 2986, and analyze filter

\;“Reagent Chemicals, American Chemical Society Specifications,” Am. Chemical Soc.,
Washington, DC. For suggestions on the testing of reagents not listed by the American Chemical
Society, see “Reagent Chemicals and Standards,” by Joseph Rosin, D. Van Nostrand Co., Inc,,
New York, NY. and the “United States Pharmacopeia.”
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* blanks for mercury prior to emission testing. Filter material must be unieactive Iﬁﬁ%fklﬁ.diOXide
(SO,) or sulfur trioxide (SO,).

8.4.4  Filter Papers—for filtration of digested samples. The filter paper must have a
particle retention of >20 pm and filtration speed of >12 sec.

8.4.5  Nitrogen Gas (N,)—carrier gas of at least 99.998% purity. Alternatively, argon
gas may be used.

8.4.6  Soda Lime—indicating 4- to 8-mesh absorbent for trapping carbon dioxide.
8.4.7  Sample Containers—glass with Teflon-lined lids.

8.5 Sampling Reagents—All sample reagents must be used within 48 hours of
preparation.

8.5.1  KCI Absorbing Solution (1 mol/L}—Dissolve 74.56 g of KCl in 500 mL of reagent
water in a 1000-mL volumetric flask, swirl to mix, and dilute to volume with water. Mix well.

8.5.2  HNO;-H,0, Absorbing Solution (5%"/, HNO;, 10%"/, H,0,)—Add slowly, with
stirring, 50 mL of concentrated HNO; to a 1000-mL volumetric flask containing approximately
500 mL of water, and then add carefully, with stirring, 333 mL of 30%"/,, H,0,. Dilute to volume
- with water. Mix well.

8.5.3  Acidic KMnO, Absorbing Solution (4%"“/, KMnO,, 10%"/,, H,SO,— Mix
carefully, with stirring, 100 mL of concentrated H,SO, into approximately 800 mL of water.
When mixing, be sure to follow standard acid to water addition procedures and safety precautions
associated with strong acids. Then add water, with stirring, to make 1 L. This solution is 10%"/,
H,SO,. Dissolve, with stirring, 40 g of KMnO, into 10%"/, H,SO,, and add 10%"/,, H,SO,, with
stirring, to make 1 L. (Warning—See 9.1.1).

8.6  Rinse Solutions for Sample Train

8.6.1 0.1 N HNO; Solution—A certified reagent grade 0.1 N HNO, solution can be
purchased directly or can be made by slowly adding 12.5 mL of concentrated HNO, to a 2000-mL
volumetric flask containing approximately S00 mL of water, then diluting with water to volume.

8.6.2  10% "/, Hydroxylamine Sulfate—Add 100 g hydroxylamine sulfate to a 1000-mL
volumetric flask containing approximately 500 mL of water. After the hydroxylamine sulfate has
been dissolved, dilute with water to volume.

8.7 Sample Digestion Reagents:
8.7.1  Boric Acid Solution (4%"/,)—Dissolve 4 g H,BO, in water, and dilute to 100 mL.

8.7.2  Aqua Regia (HCI:HNO, 3:1)—Add 3 parts concentrated HCI to 1 part
concentrated HNO,. Note that this should be made up in advance and allowed to form a dark
orange color. This mixture should be loosely capped, as pressure will build as gases form.

7 Felix, L.G.; Clinard, G.L; Lacey, G.E.; McCain, J.D. “Inertial Cascade Impactor
Substrate Media for Flue Gas Sampling,” U.S. Environmental Protection Agency. Research
Triangle Park, NC 27711, Publication No. EPA-600/7-77-060; June 1977, 83 p.
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8.7.3  Saturated Potassium Permanganate Solution (5%"/, ix5g WKIQTMO
water, dilute to 100 mL, and stir vigorously.

8.7.4  Potassium Persulfate Solution (5%"/,)—Dissolve 5 g K,S,0, in water, and dilute
to 100 mL.

8.8  Analytical Reagents:

8.8.1 Hydrochloric Acid Solution (10%"/,)—Add 100 mL concentrated HCI to water,
and diluteto 1 L.

8.8.2  Stannous Chloride Solution (10%"/,,~Dissolve 100 g in 10%"/, HCI, and dilute
with 10%"/, HCl to 1 L. Difficulty in dissolving the stannous chloride can be overcome by
dissolving in a more concentrated HCI solution (such as 100 mL of 50%"/, HCI) and diluting to 1
L with water. Note that care must be taken when adding water to a strong acid solution. Add a
lump of mossy tin (~0.5 g) to this solution.

8.9 Mercury Standards:

8.9.1 10 mg/L Hg Stock Solution—Dilute 1 mL of 1000 mg/L Hg standard solution to
100 mL with 10%"/,, HCL.

8.9.2 10 pg/L Hg Stock Solution—Dilute 1 mL of 10 mg/L Hg stock solution to 100 mL
with 10%Y/, HCI.

8.9.3  Working Hg Standards—Prepare working standards of 1.0, 5.0, 10.0, and
20.0 pg/L Hg from the 100-pg/L stock solution by diluting 1, 5, 10, and 20 mL each to 100 mL
with 10%"/, HCL.

Note 1—If samples to be analyzed are less than 1.0 ug/L Hg, working standards should be
prepared at 0.05, 0.1, 0.5, and 1.0 pg/L Hg from a 10-pg/L. Hg standard solution.

8.9.4  Quality Control Standard (QC)—A quality control standard is prepared from a
separate Hg standard solution. The QC standard should be prepared at a concentration of
approximately one-half the calibration range.

8.10  Glassware Cleaning Reagents—Prior to any fieldwork, all glassware should be
cleaned according to the guidelines outlined in EPA Water and Waste 600/4-79-020, Section 4,
pages 4-5.

9. Hazards

9.1 Warning:

9.1.1  Pressure may build up in the solution storage bottle because of a potential reaction
between potassium permanganate and acid. Therefore, these bottles should not be fully filled and
should be vented to relieve excess pressure and prevent explosion. Venting must be in a manner

that will not allow contamination of the solution.

9.1.2  Hazards to personnel exist in the operation of the cold-vapor atomic absorption
spectrophotometer. Refer to the manufacturer’s instruction manual before operating the
instrument.
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9.1.3  Sample digestion with hot concentrated acids creates a sgfety pro IERF&)bserve
appropriate laboratory procedures for working with concentrated acids.
9.2  Precaution:

921 The determination of microquantities of mercury species requires meticulous
attention to detail. Good precision is generally unattainable without a high level of experience
with stack-sampling procedures. Precision may be improved by knowledge of, and close
adherence to. the suggestions that follow.

9.2.1.1 All glassware used in the method must be cleaned thoroughly prior to going into
the field, as described in Section 8.10 of this method.

9.2.1.2 Use the same reagents and solutions in the same quantities for a group of
determinations and the corresponding solution blank. When a new reagent is prepared or a new
stock of filters is used, a new blank must taken and analyzed.

10. Sampling
10.1 Preparation for Test:

10.1.1  Preliminary Stack Measurements—Select the sampling site, and determine the
number of sampling points, stack pressure, temperature, moisture, dry molecular weight, and
range of velocity head in accordance with procedures of ASTM Test Method D 3154 or EPA
Methods 1 through 4.

10.1.2  Select the correct nozzle diameter to maintain isokinetic sampling rates based on
the range of velocity heads determined in 10.1.1.

10.1.3  Ensure that the proper differential pressure gauge is selected for the range of
velocity heads (refer to EPA Method 2, Section 2.2).

10.1.4 It is suggested that an EPA Method 17 configuration be used: however, if an EPA
Method 5 setup is to be used, then select a suitable probe length such that all traverse points can
be sampled. Consider sampling from opposite sides of the stack to minimize probe length when a
large duct or stack is sampled.

10.1.5  Sampling Time and Volume—The total sampling time for this method should be at
least 2 but not more than 3 hours. Use a nozzle size that will guarantee an isokinetic gas sample
volume between 1.0 dry cubic meters corrected to standard conditions (dscm) and 2.5 dscm. If
traverse sampling is done (necessary for sampling at electric utilities), use the same points for
sampling that were used for the velocity traverse as stated in Section 10.1.1 of this method. Each
~ traverse point must be sampled for a minimum of 5 minutes.

“11. lﬁeparation of Apparatus

11.1 Pretest Preparation:

10
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I1.1.1  Weigh several 200- to 300-g portions of silica gel in airtight contg eAi:j,iz the
nearest 0.5 g. Record the total weight of the silica gel plus container on| each co?ﬁjt?ﬁn I
Alternatively, the silica gel can be weighed directly in the impinger imme
being assembled.

11.1.2  Desiccate the sample filters at 20° + 5.6°C (68° + 10°F) and ambient pressure for
24 to 36 hours, weigh at intervals of at least 6 hours to a constant weight (i.e., <0.5-mg change
. from previous weighing). and record results to the nearest 0.1 mg. Alternatively. the filters may
be oven-dried at 105°C (220°F) for 2 to 3 hours, desiccated for 2 hours, and weighed.

11.1.3  Clean all sampling train glassware as described in Section 8.10 before each series
of tests at a single source. Until the sampling train is assembled for sampling, cover all glassware
openings where contamination can occur.

11.2 Preparation of Sampling Train:
11.2.1 Assemble the sampling train as shown in Figure 1.

11.2.2  Place 100 mL of the KCI solution (see Section 8.5.1 of this method) in each of the
first, second, and third impingers, as indicated in Figure 1.

11.2.3  Place 100 mL of the HNO,-H,0, solution (Section 8.5.2 of this method) in the
fourth impinger, as indicated in Figure 1.

11.2.4 Place 100 mL of the H,SO,—~KMnO, absorbing solution (see Section 8.5.3 of this
method) in each of the fifth, sixth, and seventh impingers, as indicated in Figure 1.

11.2.5 Transfer approximately 200 to 300 g of silica gel from its container to the last
impinger, as indicated in Figure 1.

11.2.6  Prior to final train assembly, weigh and record the weight of each impinger. This
information is required to calculate the moisture content of the sampled flue gas.

11.2.7 To ensure leak-free sampling train connections and to prevent possible sample
contamination problems, use Teflon tape, Teflon-coated O-rings, or other noncontaminating
material.

11.2.8 Place a weighed filter in the filter holder using a tweezer or clean disposable
surgical gloves.

11.2.9 Install the selected nozzle using a noncontaminating rubber-type O-ring or
equivalent when stack temperatures are less than 260°C (500°F) and an alternative gasket
material when temperatures are higher. Other connecting systems, such as Teflon ferrules or
ground glass joints, may also be used on probe and nozzle.

11.2.10 Mark the probe with heat-resistant tape or by some other method to denote the
proper distance into the stack or duct for each sampling point.

- .- 132.11 Place crushed or cubed ice around the impingers.

11.2.12  Leak-Check Procedures. Follow the leak-check procedures given in Section
4.1.4.1 (Pretest Leak Check), Section 4.1.4.2 (Leak Checks During the Sample Run), and Section
. 4.1.4.3 (Posttest Leak Checks) of EPA Method 5 or 17.

11
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Note 2—If the flue gas temperature at the sampling location is greater ttan 260°8é$bpd¥e the I
temperature where Teflon or rubber-type seals can be used), the posttes} leak check1s determine
beginning at the front end of the probe (does not include nozzle or sampl

Method 17).

12. Calibration and Standardization
12.1 Sampling Train Calibration:
12.1.1  Probe Nozzle—Refer to Sections 2.1.1 of either EPA Method 5 or 17.
12.1.2  Pitot Tube—Refer to Section 4 of EPA Method 2.
12.1.3  Metering System—Refer to Section 5.3 of either EPA Method 5 or 17.
12.1.4  Probe Heater—Refer to Section 7.1.7.1 and 7.1.7.2 of this method.
12.1.5  Temperature Gauges— Refer to Section 4.3 of EPA Method 2.

12.1.6  Leak Check of the Metering System—Refer to Section 5.6 of EPA Method 5 or
- Section 5.5 of EPA Method 17.

12.1.7  Barometer—Calibrate the barometer to be used against a mercury barometer.

12.2 Atomic Absorption or Atomic Fluorescence Spectrometer Calibration—Perform
instrument setup and optimization according to the manufacturer’s specifications. Cold-vapor
generation of mercury is performed via addition of stannous chloride solution to reduce oxidized
mercury to its elemental state. The mercury-laden solution is then purged with a carrier gas into
the atomic absorption cell. This procedure is used to calibrate the instrument using 10%"/,, HCI
as the blank along with the standards described in Section 8.9.3. Calibration is verified by
analyzing the QC standard prepared according to Section 8.9.4 of this method.

13. Procedures
13.1 Sampling Train Operation:

13.1.1 Maintain an isokinetic sampling rate within 10% of true isokinetic. For an EPA
Method 5 configuration, maintain sample filter exit gas stream temperatures and probe within
+15°C of the flue gas temperature at the sampling location. However, at no time, regardless of
the sample configuration, must the sample filter, probe, or connecting umbilical cord temperature
be lower than 120°C.

13.1.2 Record the data, as indicated in Figure 2, at least once at each sample point but
not less than once every 5 minutes.

13.1.3  Record the dry gas meter reading at the beginning of a sampling run, the beginning
and end of each sampling time increment, before and after each leak check, and when sampling is
halted.

- .- 1314 Level and zero the manometer. Periodically check the manometer level and zero,

because it may drift during the test period.

13.1.5 Clean the port holes prior to the sampling run.
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13.1.6  Remove the nozzle cap. Verify that the filter and probe heating %Wre up to
temperature and that the pitot tube and probe are properly positioned.

Note 3—For an EPA Method 5 configuration, prior to starting the gas flow through the system,
the sample filter exit gas temperature may not be at the hot box temperature. However, if the

~ system is set up correctly, once flow is established, the sample filter exit gas temperature will
quickly come to an equilibrium.

13.1.7  Start the pump. Position the nozzle at the first traverse point with the nozzle tip
pointing in the direction of flow. Seal the openings around the probe and port hole to prevent
unrepresentative dilution of the gas stream. Read the pitot tube manometer, start the stopwatch,
open and adjust the control value until the isokinetic sampling rate 1s obtained (refer to Section
4.1.5 from either EPA Method 5 or 17 for information on isokinetic sampling rate computations),
and maintain the isokinetic rate at all points throughout the sampling period.

13.1.8 When sampling at one traverse point has been completed, move the probe to the
next traverse point as quickly as possible. Close the coarse adjust valve, and shut the pump off
when transferring the probe from one sample port to another. Exclude the time required to
transfer the probe from one port to another from the total sampling time.

13.1.9 . Traverse the stack cross section, as required by EPA Method 1.

13.1.10 During sampling, periodically check and, if necessary, adjust the probe and filter
exit sample gas temperatures, as well as the zero of the manometer.

13.1.11 Add more ice, if necessary, to maintain a temperature of <20°C (68 °F) at the
condenser/silica gel outlet.

13.1.12 Replace the filter assembly if the pressure drop across the filter becomes such that
maintaining isokinetic sampling is no longer possible. Conduct a leak check (refer to EPA
Method 5 or 17, Section 4.1.4.2) before installing a new filter assembly. The total particulate
weight and determination of particle-bound mercury includes all filter assembly catches.

13.1.13 In the unlikely event depletion of KMnO, via reduction reactions with flue gas
constituents other than elemental mercury occurs, it may render it impossible to sample for the
desired minimum time. This problem is indicated by the complete bleaching of the purple color of
the acidified permanganate solution. If the purple color is lost in the first two H,SO,~KMnO,
impingers, then the sample must be repeated. If the gas stream is known to contain large amounts
of reducing constituents (i.e., >2500 ppm SO,) or breakthrough has occurred in previous
sampling runs, then the following modification is suggested: the amount of HNO,-H,0, (10%"/y,)
in the fourth impinger should be doubled, and/or a second HNO,—H,0, impinger should be used
to increase the oxidation capacity for reducing gas components prior to the H,SO,~KMnO,
impingers.

13.1.14 Use a single train for the entire sample run, except when simultaneous sampling is
_requlre(j’ in two or more separate ducts or at two or more different locations wnhm the same duct
“or whert equnpment failure necessitates a change of trains.

13.1.15 At the end of a sample run, turn off the coarse adjust valve, remove the probe and
nozzle from the stack, record the final dry gas meter reading, and conduct a posttest leak check,
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as described in Section 4.1.4.3 of EPA Method 5. Also, leak-check the Pitot linﬁ S ﬁcribed 1
EPA Method 2, Section 3.1. The lines must pass the leak check to validpte the v gﬁﬁy ead dat

13.1.16 Calculate percent isokinetic to determine whether the run was valid or another
test run should be performed (refer to Section 14.6 of this method).

13.2 Sample Recovery:

13.2.1 Allow the probe to cool before proceeding with sample recovery. When the probe
can be safely handled, wipe off all external particulate matter near the tip of the probe nozzle, and
place a rinsed, noncontaminating cap over the probe nozzle to prevent losing or gaining
particulate matter. Do not cap the probe tip tightly while the sampling train is cooling; a vacuum
can form in the filter holder, with the undesired result of drawing liquid from the impingers onto
the filter.

13.2.2  Before moving the sampling train to the cleanup site, remove the probe from the
* sampling train, and cap the open outlet. Be careful not to lose any condensate that may be
present. Cap the filter inlet where the probe was fastened. Remove the umbilical cord from the
last impinger, and cap the impinger. Cap the filter holder outlet and impinger inlet. Use
noncontaminating caps, such as ground-glass stoppers, plastic caps, serum caps, or Teflon tape.
to close these openings.

13.2.3  Alternatively, the following procedure may be used to disassemble the train before
the probe and filter holder/oven are completely cooled. Initially disconnect the filter holder
outlet/impinger inlet, and loosely cap the open ends. Then disconnect the probe from the filter
holder or cyclone inlet, and loosely cap the open ends. Cap the probe tip, and remove the
umbilical cord as previously described.

13.2.4 Transfer the probe and filter—-impinger assembly to a clean area that is protected
from the wind and other potential causes of contamination or loss of sample. Inspect the train
before and during disassembly, and note any abnormal conditions.

13.2.5 The impinger train sample recovery scheme is illustrated in Figure 3.

13.2.6  Container 1 (Sample Filter)—Carefully remove the sample filter from the filter
holder so as not to lose any ash, weigh filter and ash, and place the filter in a labeled petri dish
container. To handle the filter, use either acid-washed polypropylene or Teflon-coated tweezers
~ or clean, disposable surgical gloves rinsed with water and dried. If it is necessary to fold the filter,
make certain the particulate cake is inside the fold. Transfer any particulate matter or filter fibers
that adhere to the filter holder gasket to the filter in the petri dish. A dry (acid-cleaned)
nonmetallic bristle brush should be used to remove any remaining particulate matter. Do not use
any metal-containing materials when recovering this train. Immediately cover and seal the labeled
petri dish.

13.2.7 Container 2/2a (All Rinses in Front of the Sample Filter)
- .- 132.7.1 Case 1: Includes Gravimetric Particulate Determination in Addition to Mercury

Quantitatively recover particulate matter and any condensate from all components prior to the
sample filter. A nonmetallic brush may be used for removing particulate matter. All front-half
components (all components prior to the sample filter) are then rinsed with acetone as outlined in

14

175



EPA Method 5 or 17. The acetone rinse is then placed into a container (Contain é ) for which
the tare weight has been recorded. Container 2a, with a ribbed watch gl3ss overﬁl ap, is place
in a fume hood until the acetone has completely evaporated. After the frd®

- been rinsed with acetone, then rinsed with 0.1 N HNOQ,, this rinse is placed in Container 2.

13.2.7.2 Case 2: Mercury Determination Only (No Acetone Rinse)

Quantitatively recover particulate matter and any condensate from all components prior to the
sample filter. A nonmetallic brush may be used for removing particulate matter. The front-half
components are then rinsed with 0.1 N HNO,, and this rinse is placed in Container 2.

13.2.8  Container 3 (Impingers 1 through 3, KCI Impinger Contents and Rinses):

13.2.8.1  Dry the exterior surfaces of Impingers 1, 2, and 3. Then weigh and record the
weight of each impinger (to the nearest 0.5 g).

13.2.8.2 Clean the filter support, the back half of the filter housing, and connecting
glassware by thoroughly rinsing with 0.1 N HNO,. Pour the rinse into a glass sample Container 3.

13283  Add H,SO~KMnO, to each impinger until a purple color remains.
13.2.8.4  Pour all of the liquid from the three KCI impingers into Container 3.

13.2.8.5  Rinse the impingers and connecting glassware with 0.1 N HNO,. If deposits
remain on the impinger surfaces, remove them by rinsing with 10 mL 10%"/,, hydroxylamine
sulfate solution. Add both these rinses to Container 3. If the solution in Container 3 becomes
- clear, add a small amount of the H,SO,~KMnO, solution until a pink or slightly purple color is
obtained.

13.2.8.6  Perform a final rinse of the impingers and connecting glassware with 0.1 N
HNO,, and add to Container 4.

13.2.8.7 Do a final rinse of all glass components with water which is discarded.

13.2.8.8  Mark the height of the fluid level in Container 3, seal, and clearly label the
contents. :

13.2.9  Container 4 (Impinger 4. HNO,-H,O, Impinger Contents and Rinses):

13.29.1  Dry the exterior surfaces of Impinger 4. Then weigh and record the weight of
this impinger (to the nearest 0.5 g). :

13.2.9.1  Pour the HNO;-H,0, absorbing solution into a glass sample Container 4.

13.2.9.2 Rinse the H,0,-HNO, impinger and connecting glassware a minimum of two times
with 0.1 N HNO,, and pour the rinses into Container 4. Do a final rinse with water and discard
water. :

13.2.10 Container 5 (Impingers 5 through 7, H,SO,~KMnQO, Impinger Contents and

Tl s, N4
Rinses)

13.2. 10.1 Dry the exterior surfaces of Impingers 5, 6, and 7. Then weigh and record the
weight of each impinger (to the nearest 0.5 g).
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13.2.10.2  Pour all of the liquid from the three H,SO,~KMnOj 11 1pingersﬁmﬁass
sample Container 5.

13.2.10.3 Rinse the impingers and connecting glassware with 0.1 N HNO,. If deposits
remain on the impinger surfaces, remove them by rinsing with 10 mL 10%"/,, hydroxylamine
sulfate. Add these rinses to Container 5. If the solution in Container 5 becomes clear, add small
amounts of H,SO,~KMnO, solution until a pink or slightly purple color is obtained.

13.2.10.4 Perform a final 0.1 N HNO, rinse of the impingers and connecting glassware
follow by a water rinse. The 0.1 N HNO; rinse is added to Container 5, and the water rinse is
discarded.

13.2.10.5 Mark the height of the fluid level, seal the container, and clearly label the

- contents.

Note 4—As stated earlier in the warning in Section 9.1.1, pressure can build up in the sample
storage flask because of the potential reaction of KMnO, with acid. Do not fill the container
completely, and take precautions to relieve excess pressure.

13.2.11 Container 6 (Impinger 8, Silica Gel Impinger Contents):

13.2.11.1 Dry the exterior surfaces of Impinger 8. Then weigh and record the weight of
this impinger (to the nearest 0.5 g).

13.2.11.2 Note the color of the indicating silica gel to determine whether it has been
completely spent, and make a notation of its condition. If spent, the silica gel must be either
regenerated or disposed of.

13.2.12 Solution Blanks (Containers 7-11)
Solution blanks are taken each time new reagents are prepared.

13.2.12.1  Container 7 (0.1 N HNO, Blank)—Place 50 mL of the 0.1 N HNO; solution
used in the sample recovery process into a properly labeled container. Seal the container.

13.2.12.2  Container 8 (1 N KCI Blank)—Place 50 mL of the 1 N KCI solution used as
- the impinger solution into a properly labeled container. Seal the container.

13.2.12.3  Container 9 (5%"'/, HNO,-10%'/, H,0, Blank)—Place 50 mL of the
HNO,-H,0, solution used as the nitric acid impinger reagent into a properly labeled container.
Seal the container.

13.2.12.4  Container 10 (H,SO,-~KMnO, Blank)—Place 50 mL of the H,SO,~KMnO,
solution used as the impinger solution in the sample recovery process into a properly labeled

container. Refer to Note 4 in Section 13.2.10.5 of this method.

13.2.12.5  Container 11 (10% “/,, Hydroxylamine Sulfate Blank)—Place 100 mL of
hydroxylamine sulfate solution into a properly labeled sample container. Seal the container.

13.2:13  Container 12 (Sample Filter Blank)—Once during each field test, place into a
properly labeled petri dish three unused blank filters from the same lot as the sampling filters:
Seal the petni dish.
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13.2.14 After all impingers and connectors have been properly rifised and(éw&ons
- recovered, the glassware should be cleaned according to the procedures|in Secti 107or triple
rinsed with 10%"/,, HNO, followed by a rinsing with deionized (DI) wat®®

be sampled or if there are any brown stains on the glassware, then the glassware must be cleaned
according to procedures in Section 8.10 of this method. If multiple sites are to sampled during a
single mobilization, an exception to this procedure will be allowed. In this case. a triple rinsing of
the glassware with 10%"/,, HNO, solution followed by a DI water rinse prior to sampling can be
used as an alternative to the procedures in Section 8.10. However. if there are any brown stains
on the glassware, then the glassware must be cleaned according to procedures in Section 8.9 of
this method.

13.3 Sample Preparation:
13.3.1 Ash Sample (Containers 1 and 2)

13.3.1.1 Case 1: Includes Gravimetric Particulate Determination in Addition to

Mercury—The gravimetric particulate loading is determined from the mass of the ash on the filter
and the residual particulate from the acetone rinse (Container 2a), as outlined in EPA Method 5
or 17. If a large amount of ash is on the filter, carefully remove the ash to create a raw ash
sample from which a representative weighed aliquot can be taken for digestion. If the mass of ash
collected on the filter is small (less than 0.5 g), digest the entire filter along with the ash. Rinse the

_ residual particulate from Container 2a using 0.1 N HNO,. This rinse is then added to Container 2.
The ash material is then digested using the procedures described in Section 13.3.2 of this method.
The same procedure is used to determine the mercury on the sample filter blank.

Use a modification of EPA SW 846 7470 to digest the sample in Container 2 prior to analysis.
The main modification is that the volumes of reagents and sample have been reduced tenfold to
reduce waste. This reduction in reagent volume is acceptable because modemn dedicated mercury
analyzers do not require the large volumes that previous manual methods required. Transfer a
10-mL aliquot of the sample to a digestion tube with a screw cap.

13.3.1.2 Case 2: Mercury Determination Only—The same procedures are followed as
described previously in Section 13.3.1.1 with the exception that there is no Container 2a.

13.3.2  Ash Digestion—Accomplish the complete dissolution of ash by one of the
following methods or an equivalent alternative method. The following methods are for the
dissolution of inorganic samples, such as ash or sediments, when an analysis of trace elements
including mercury is done.

13.3.2.1  Microwave Digestion—The use of this method assumes proper training in
microwave digestion techniques. In addition, this method is tailored for a CEM (continuous
emission monitor) MDS-2100 microwave system and may need to be modified for other systems.
A 0.5-g ash sample, accurately weighed to 0.0001 g, is placed in a Teflon microwave digestion
" vessel with 3 mL of concentrated HF, 3 mL of concentrated HNO,, and 3 mL of concentrated
HCI. The vessel is sealed and placed in the microwave (along with other vessels). The vessels are
- slowly}ﬁea’ted to a pressure of 347 kPa (50 psi), which is held for 5 minutes, followed by heating
- to a pressure of 550 kPa (80 psi), which is held for 20 minutes. The vessels are allowed to cool to. ..
room temperature before venting. 15 mL of 4%"/,, boric acid is added to each vessel. The vessels
are sealed and placed in the microwave again. The vessels are slowly heated back to a pressure of
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347 kPa (50 psi) and held for 10 minutes. The vessels are again allowefl to cool tq.r
temperature before venting. The contents of each vessel are quantitatively transfg%%?a 50-m
PMP or polypropylene (PP) volumetric flask and diluted; note that care
water to a strong acid solution.

13.3.2.2  Conventional Digestion—The use of this method assumes proper training in
Teflon bomb digestion techniques. Place a 0.5-g ash sample, accurately weighed to 0.0001 g, in a
Teflon digestion vessel with 7 mL of concentrated HF and 5 mL of aqua regia. Seal the vessel,
and place it in an oven or water bath at 90°C for a minimum of 8 hours (these may be heated
overnight). Cool the vessel to room temperature before venting. Add 3.5 g of boric acid and
- 40 mL of water to each vessel. Seal the vessels, and place them in the oven or water bath for an
additional 1 hour. Cool the vessels again to room temperature before venting. Quantitatively
transfer the contents of each vessel to a 100-mL PMP, PP. or glass volumetric flask and dilute.
Note that care must be taken in adding water to a strong acid solution.

13.3.3  Preparation of Aqueous KCI Impinger Solution (Containers 3 and 8)—Dilute
sample in a 500-mL volumetric flask to volume with water, and mix. Use a modification of EPA
SW 846 7470 to digest the sample prior to analysis. The main modification is that the volumes of
reagents and sample have been reduced tenfold to reduce waste. This reduction in reagent volume
is acceptable because modern dedicated mercury analyzers do not require the large volumes that
previous manual methods required. Transfer a 10-mL aliquot of the sample to a digestion tube
with a screw cap. Add 0.5 mL of concentrated H,SO,, 0.25 mL of concentrated HNO,, and
1.5 mL of 5%"/,, KMnO, solution. Mix the solution, and allow it to stand for 15 minutes. Add
0.75 mL of 5%/, K,S,04 solution, and loosely cap the tube. Place the tube in a dry block heater
or water bath equipped with a temperature probe, and heat to 95°C. Do not allow the
temperature to exceed 95°C. Hold the sample at 95°C for 2 hours before allowing it to cool to
room temperature. The purple color from the added KMnO, solution must remain throughout the
digestion. Clearing of the solution during the heating indicates the depletion of KMnQ,. Prior to
analysis, add 1 mL of 10%"/, of solid hydroxylamine sulfate solution to the sample. The sample
_ solution should remain clear after addition of hydroxylamine sulfate.

13.3.4  Preparation of HNO;-H,O, Impinger Solution (Containers 4 and 9)—Dilute
sample in a 250-mL volumetric flask to volume with water, and mix. Treat the sample with a
modified version of EPA SW 846 7470. Modifications to the method are necessary to properly
treat the H,O,-containing impinger solution before the analysis with CVAAS. The modifications
include the addition of HCI, the use of an ice bath during the KMnO, addition, and the slow
addition of the KMnO,. Transfer a 5-mL aliquot of the sample to a digestion tube with a screw
cap. Add 0.25 mL of concentrated HCI, place the tube in an ice bath, and allow it to cool for
15 minutes. The destruction of H,0, is accomplished by slow addition of saturated KMnO,
solution in 0.25-mL increments along the inside of the digestion tube. The violence of this
reaction requires careful, slow addition of the KMnO, for safety reasons and to avoid loss of
analyte. Cool the sample for 15 minutes in between each addition, and mix the sample prior to
~ each addition. After the first five additions, increase the increments to 0.5 mL. Carry out the

;a’dditioff" of KMnO, until the solution remains purple, indicating complete reaction of the H,0,.
Record the volume of saturated KMnO, solution added to the sample. Add 0.75 mL of 5%"/,
K,S,04 solution to the sample, and then cap the tube loosely. Place the tubes in a dry block heater
or water bath equipped with a temperature probe. and heat to 95°C. Do not allow the
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temperature to exceed 95°C. Maintain the sample at 95°C for 2 hours before anﬁﬁiﬁﬁ to cool
to room temperature. Note that the purple color due to KMnO, must refnain thréughout the
digestion. Clearing of the solution during the heating indicates the deplet e

doing the analysis, add 1mL 10%"/,, of solid hydroxylamine sulfate solution to the sample. The
sample should then become clear.

13.3.5  Preparation of H,SO,-KMnO, Impinger Solution (Container 5 and 10)—Prepare
the solution immediately prior to analysis. Dissolve by incrementally adding approximately
500 mg of solid hydroxylamine sulfate into the sample until a clear, colorless solution persists.
Add the hydroxylamine slowly because of the violence of this reaction. Dilute the sample in a 500-
mL volumetric flask to volume with water, and mix. This procedure assumes that organics have
been trapped 1n impingers previous to the permanganate impingers in the sampling train or
oxidized by contact with the series of impingers in the sampling train. Treatment of the sample as
outlined allows an aliquot representative of the entire impinger contents to be taken for analysis.

13.3.6  Simplification of the Digestion—If an acetone rinse was not used for gravimetric
particulate determination, then the digestion procedure for the HNO,—H,0, impinger solution may
be simplified by omitting the persulfate digest (the addition of K,S,0, and heating). The persulfate
. digest is performed for the purpose of oxidizing certain organics. Because this method is specific
to coal combustion systems where organic compounds are usually insignificant,® this digest may
be omitted because the H,0, is sufficient to oxidize most compounds. The decision to omit this
procedure should be made based on the gas stream being sampled and/or verification that organics
resistant to H,O, oxidation are not present. If unsure whether organics are present or if an acetone
rinse has been used, then the total digestion procedure is required.

13.3.7 0.1 N HNO, and 10%"/, Hydroxylamine Sulfate Rinse Solutions (Containers 7
and 11)—These solutions can be analyzed directly for mercury without any preparation steps.

13.4 Sample Analysis—Analyze all of the prepared solutions by CVAAS or CVAFS
following the guidelines specified by the instrument manufacturer.

13.4.1 QA/QC—For this method, it is important that both the sampling team and
analytical people be very well trained in the procedures. This is a complicated method that
requires a high-level of sampling and analytical experience. For the sampling portion of the QA
(quality assurance)/QC procedure, both solution and field blanks are required. It should be noted
that if high-quality reagents are used and care is taken in their preparation and in the train v
assembly, there should be little, if any, mercury measured in either the solution or field blanks.

As stated in Section 13.2.12 of this method, solution blanks will be taken and analyzed every time
. anew batch of solution is prepared. If mercury is detected in these solution blanks, the
concentration is subtracted from the measured sample results. The maximum amount that can be
subtracted is either 10% of the measured result or 10 times the instrument detection limit,

Yo A

% “A Comprehensive Assessment of Toxic Emissions from Coal-Fired Power Plants: Phase
I Results from the U.S. Department of Energy Study,” Prepared for the U.S. Department of
Energy Federal Energy Technology Center, Contract No. DE-FC21-93MC30097, Energy &
Environmental Research Center, University of North Dakota, Grand Forks. ND. 1996.
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whichever is less. If the solutions blanks are greater than this general gu|deline, tBeﬁ /&li:e;lresults
are not valid.

A field blank is performed by assembling a sample train, transporting to the sampling location
during the sampling period, and recovering it as a regular sample. These data are used to ensure
that there is no contamination as a result of the sampling activities. A minimum of one field blank
at each sampling location must be completed for each test site. Any mercury detected in the field
blanks cannot be subtracted from the results. Whether or not the mercury detected in the field

" blanks is significant, is determined on the QA/QC procedures established prior to the testing. This,
of course, is established on a case-by-case basis.

The QA/QC for the analytical portion of this method is that every sample is to be analyzed in
duplicate with every tenth sample analyzed in triplicate. These results must be within 10% of each
other. If this is not the case, then the instrument must be recalibrated and the samples reanalyzed.
In addition, after every ten samples, a known spike sample must be analyzed. For the ash samples,
a certified reference ash sample (may be purchased from NIST) is to be digested and analyzed at
least once during the test program. It is also suggested that the QA/QC procedures developed for
a test program include submitting, on occasion, spiked mercury samples to the analytical
laboratory, by either the prime contractor if different from the laboratory or an independent
organization.

14. Flue Gas Calculations

14.1 Dry Gas Volume—Calculate the dry gas sample volume, V
conditions using Equation 1.

,» at standard

m(std

P + 20
Vi = V¥ [ TS"’) I M B6) gy y S BH6) [Ea- 1]
m m T ' [5) 17m T
where:
| = barometric pressure at the sampling site, mm Hg (in. Hg)
Py = standard absolute pressure, 760 mm Hg (29.92 in. Hg)
T, = absolute average dry gas meter temperature (refer to Figure 2), K (°R)
Ty = standard absolute temperature, 293 K (528°R)
Vo = volume of gas sample as measured by dry gas meter, dcm (dscf)
Vingsta) = volume of gas sample measured by the dry gas meter, corrected to standard
conditions, dscm (dscf)
Y = dry gas meter calibration factor
aH = average pressure differential across the orifice meter (refer to Figure 2), mm H,0
(in. H,0)
K, = 0.3858 K/mm Hg (17.64°R/in. Hg).

- -Note 5-X-Equation 1 can be used as written unless the leakage rate observed during any of the

mandatory leak checks (i.e., leak checks conducted prior to component changes or following the
test) exceeds the maximum acceptable leakage rate, L, equal to 0.00057 m*/min (0.02 cfm) or
4% of the average sampling rate, whichever is less. If the leakage rate observed during the
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posttest leak check, L, or an individual leakage rate observed during thp leak Chal?ill( CFﬂ:iUCted
prior to the “ith” component change (I=1, 2, 3, .. .n), L, exceeds L,, then Equ 10# ust be
modified as follows:

(a) Case I. No component changes made during sampling run. In this case, replace V,, with the
expression:

[Vm - (Lp - La)e]

where:

L, = leakage rate observed during the posttest leak check, m*min (cfm)

L, = maximum acceptable leakage rate for either a pretest leak check or for a leak check
following a component change—equal to 0.00057 m*/min (0.02 cfm) or 4% of the
average sampling rate, whichever is less

0 = total sampling time, minutes

(b) Case II. One or more component changes made during the sampling run. In this case, replace
V., with the expression:

V,- (L, - L)8, - Z} (L, - L)o, - (L, - La)ep |

where:
= sampling time interval, from the beginning of a run until the first component change,

minutes

i

and substitute only for those leakage rates (L; or L,) that exceed L,.

14.2 Volume of Water Vapor—Calculate the volume of water vapor of the stack gas using
Equation 2.

W, R T,
vw(sld) = AjI—PS( =K, W,

w "~ ostd

(Eq. 2]
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where:

M, = molecular weight of water, 18.0 g/g-mole (18.0 ]b/lb-mole)l DRAFT I
R = ideal gas constant, 0.06236 mm Hg-m*/K-g-mole (21.85 in. M "o

W%

= total weight of liquid collected in impingers and silica gel (refer to Figure 2), g

Vo) = volume of water vapor in the gas sample, corrected to standard conditions, scm
(scf)
K, = 0.001336 m*/mL (0.04707 ft*/mL).

14.3  Volume of Moisture—Calculate the moisture content, B, of the stack gas using
Equation 3.

B _ Vw(,sld)

vs [Eq. 3]
Vm(szd) + Vw(std)

where:
B = water vapor in the gas stream, proportion by volume

ws

14.4 Stack Gas Velocity—Calculate the stack gas velocity using Equation 4:

= stack gas velocity, m/sec (ft/sec)

absolute stack temperature, K (°R)

absolute stack gas pressure, mm Hg (in. Hg)

molecular weight of stack gas, wet basis, g/g-mole (Ib/lb-mole)
Pitot tube coefficient, dimensionless

velocity head of stack gas, mm H,O (in. H,0)

= Pitot tube constant, where K, is defined as follows:

JOHS =
° =

<]

a

REox

Vs

(g/g-mole) (mm Hg)
(K) (mm H,0)

T
_ ap) s(avg)
VS - Kpcp( Ap avg 1351\/13 {Eq 4]

K = 3497 1
4 sec

Metric System

U.S. Customary System

K = 8549 —fL[
sec

(Ib/1b-mole) (in. Hg)|"
(°R) (in. H,0)

14.5 Stack Gas Dry Volumetric Flow Rate—Calculate the stack gas dry volumetric flow
rate, Q,,, using Eq. S.

S - .

r

Tsld Ps | |
Q,, = 3600(1 - B, )v.A T 5 [Eq. 5]

s(avg) std
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where:
A = cross-sectional area of stack, m? (ft) | DRAFT I
Ty = standard absolute temperature, 293 K (528°R)

- Py = standard absolute pressure, 760 mm Hg (29.92 in. Hg).

To convert Q4 from dscm/hr (dscf/hr) to dscm/min (dscf/min), divide Q_, by 60

sd

14.6 Isokinetic Variation—Calculate the variation from isokinetic sampling rate, I, from
raw data using Equation 6:

100 T[K,V, +(V YIT )(P,, +AH/13.6)]
I= - [Eq. 6]
6OGVSPSAH

where:
K; = 0.003454 mm Hg-m*’mL-K (0.002669 in. Hg-ft*/mL-°R) or from intermediate values

using Equation 7:

- IOOTS Vm(std)Psld _ K4Ts Vm(sld) [E 7]
60T ,v0A P(1-B,) PvA®(1-B,) 4
where: )
- K, = 4.320 for metric units (0.09450 for U.S. Customary units)

Note 6—If 90% < I <110%, then the results are acceptable. If the criteria for I are not met and
the amount of Hg captured in the ash is significant (>1 pg/dscm), then the particle-bound results
are not valid, and the test should be repeated.

15. Calculations for Particle-Bound, Oxidized, Elemental, and Total Mercury
Concentrations: _

15.1 Particle-Bound Mercury

15.1.1 Case 1: Amount of Ash on the Filter is Greater Than 0.5 g—Calculate the
concentration of mercury in pg/g in the ash sample (Hg,,) using Equation 8:
Hg,,,, ng/g = (IR)(DF) (Eq. 8]
where:
IR = instrument reading, pg/L
DF dilution factor = (total digested volume, L)/(mass of ash digested, g)

Calculate the amount of mercury in the probe rinse (Hg,,, Container 2) in pg using Equation 9:

A Hg,, ug = (IR)(V,) - - [Eq. 9]
where: -
IR = instrument reading, ug/L
V, = total volume of probe rinse sample from which sample aliquot was taken, L.
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Calculate the amount of mercury on the sample filter blank (Hg,,) in the[same w. ing Equatio
" BrApE"

Hgg, ng = (IR)(V,) (Eq. 10]
where:
IR = instrument reading, ng/L
V, = total volume of sample filter blank digest. L.

The total amount of particle-bound mercury (Hg, ) then is determined using Equation 11:

Hg (parthle) “g (Hémsh)(wnh) HD(b + ngr [Eq 1 ]]

~ where:
W, = the total ash weight on filter, g
The concentration of particle-bound mercury (pg/dscm) in the gas stream is then determined
using Equation 12:

Hg®, pg/dscm = Hg (particle)/V 4 [Eq. 12]

where:
Vo 18 the total volume of dry gas sampled at standard (normal) conditions, dscm

15.1.2  Case 2: Amount of Ash on the Filter is Less Than 0.5 g—The calculation is the
same as in Case 1 except the entire sample (ash and filter) is digested; therefore, DF in Equation 8
is defined only by the total digested volume. Equations 911 remain the same.

15.2 Oxidized Mercury

15.2.1  KClI Solution (Impingers 1-3)—Calculate the concentration of mercury in pg/L in
the KCl impinger solutions using Equation 13:

Hgyc, ng/L = (IR)(DF) [Eq. 13]
where:
IR = instrument reading, pg/L
DF = dilution factor = V, + V(H,SO,) + V(HNQ,) + V(KMnO,) + V(K,S,0,) + V(NH,0H)
Vi
Vp = total digested volume, 10 mL
V(H,SO,) = volume of added concentrated H,SO,, 0.5 mL
V(HNO,;) = volume of added concentrated HNO,, 0.5 mL

V(KMnO,) = volume of added 5%"“/, KMnO,, 1.5 mL
- V(K,S,05) = volume of added 5%"/, K,S,0,, 0.75 mL
'V(NH26 = volume of added 10%"/,, hydroxylamine sulfate, 1.0 mL

The amount of mercury in the KCl solution blank is calculated in the same way.
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15.2.2  Total Oxidized Mercury (Hg,)—is defined by method ag{the mer%% ured i
the KCI sample minus the mercury measured in the KCI solution blanks] as shown 1 gition 1

Hg, pg = (Hgo)(V3) = (Hg ) )(Vs) (Eq. 14]
where:
Hgy = Mercury concentration measured in KCI aliquot, pg/L
V; = Total volume of aqueous KCI from which sample aliquot was taken, L

Hg,, = Mercury concentration measured in KCI solution blank aliquot. pg/L
The concentration of Hg”" (ug/dscm) in the gas stream is then determined using Equation 15:
He", pg/dsem = Hg/V Eq. 15]

Where:
Vst 18 the total volume of dry gas sampled at standard conditions, dscm

15.3 Elemental Mercury

153.1 HNO,-H,0; Solution (Impinger 4)—Calculate the concentration of mercury in
pg/L in the HNO,-H,O, impinger solution using Equation 16:

Hgio, » g/l = (IR)(DF) : [Eq. 16]
where:
IR = instrument reading, pg/L
DF = dilution factor = V;, + V(HCI) + V(KMnO,) + V(K,S,0,) + V(NH,0H)

Vg :

Vo = total digested volume, 5 mL
V(HCI) = volume of added concentrated HCI, 0.25 mL
V(KMnO,) = volume of added saturated KMnO,, mL (volume need to turn sample to a purple
color)

V(K,S,05) = volume of added 5%%/,, K,S,0,, 0.75 mL (if used)
V(NH,0OH = volume of added 10%"/,, hydroxylamine sulfate, 1.0 mL

The amount of mercury in the HNO;—H,0, solution blank is calculated in the same way.

153.2  H,50,-KMnO, Solution (Impingers 5-7)—Calculate the concentration of mercury
in pg/L in the H,SO,—~KMnO, impinger solutions using Equation 17:

Mercury, pg/L = IR {Eq. 17]

where: .
- IR = instrument reading, pg/L

~ Note 7->There is no dilution factor since no addition is made to the solution after the aliquot is
taken for analysis.

The concentration of mercury in the H,SO,~KMnOQ, solution blank is calculated in the same way.
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153.3  Total Elemental Mercury (Hgg)—is defined by method ps the mié%‘ easured
in the H,SO,~KMnO, impingers plus the mercury in the HNO,—H, O, infpingers minus the soluti

blanks as shown in Equation 18:

Hgg, ug = (Hgm00) (V) — (Hgg, )(Va) + (Hgimo)(Vs) — (Hip2)(Vs) [Eq. 18]

where:

Hgno, = Mercury concentration measured in HNO,-H,0, aliquot, pg/L

A Total volume of aqueous HNO,~H,0, from which sample aliquot was taken. L
Hgpgy, = Mercury concentration measured in HNO,-H,0, solution blank aliquot, pg/L
Hgxvnos = Mercury concentration measured H,SO,~KMnO, aliquot. ug/L

Vs Total volume of aqueous H,SO,~KMnO, from which sample aliquot was taken, L
Hgg,, = Mercury concentration measured in H,SO,~KMnO, solution blank aliquot, pg/L

Il

The concentration of Hg*" (ug/dscm) in the gas stream is then determined using Equation 19:
Hgoa Hg/dscm = HgE/Vm(sld) [Eq ]9]

Where:
V sy 18 the total volume of dry gas sampled at standard conditions, dscm

15.4 Total Mercury—TIs defined by the method as the sum of the particulate bound
mercury, oxidized mercury, and elemental mercury as shown in Equation 20:

Hg(total), pg/dscm = Hg® + Hg** + Hg" [Eq. 20]
16. Precision and Bias
16.1 Precision

16.1.1 Formal evaluation of the Ontario Hydro method was completed with dynamic
spiking of Hg” and HgCl, into a flue gas stream.® The results are shown in Table 1. The relative
standard deviation for gaseous elemental mercury and oxidized mercury was found to be less
than 11% for mercury concentrations greater than 3 pg/Nm? and less than 34% for mercury
concentrations less than 3 ug/Nm?>. In all cases, the laboratory bias for these tests based on a
calculated correction factor was not statistically significant. These values were within the
acceptable range, based on the criteria established in EPA Method 301 (% RSD less than 50%).

16.1.2 The precision of particle-bound, oxidized, and elemental mercury sampling method
data is influenced by many factors: flue gas concentration, source, procedural, and equipment
variables. Strict adherence to the method is necessary to reduce the effect of these variables.

. Failure to assure a leak-free system, failure to accurately calibrate all indicated system

? EPRI. “Evaluation of Flue Gas Mercury Speciation Methods,” EPRI TR-108988,
Electric Power Research Institute, Palo Alto, CA, Dec. 1997.
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components, failure to select a proper sampling location, failure to thordughly chasswar
and failure to follow prescribed sample recovery, preparation, and analypis procedutes can

seriously affect the precision of the results.
16.2 Bias

16.2.1 Gaseous mercury species in flue gases that are capable of interacting with fly
ash particles collected in the front half of the sampling train can produce a positive particle-bound
mercury bias.

16.2.2  Particle-bound mercury existing in the flue gas may vaporize after collection in
the front half of the sampling train because of continued exposure to the flue gas sample stream
and reduced pressures during the sampling period. Such vaporization would result in a negative
particle-bound mercury bias.

Table 1

Results from Formal EPA Method 301 Evaluation Tests for the Ontario Hydro Method*

Total Vapor-Phase

Mercury Oxidized Mercury Elemental Mercury
Ontario Mean, Std. RSD, Mean, Std. RSD, Mean, Std. RSD,
Hydro ug/Nm* Dev. %  pg/Nm® Dev. %  pg/Nm® Dev. %
Method**
Baseline 23.35 205 8.79 2124 213 10.02 2.11 0.65 30.69
HgOSpi-ke 38.89 200 513 23.32 208 894 1557 109 697
(15.0 ug/Nm?)
HgCl, Spike 42 88 2.67 6.23 40.22 287 7.14 2.66 0.89 3331
(19.9 ug/Nm?)

*  For each mean result, there were 12 replicate samples (four quadtrains)

** The correction factor in all cases was not statically significant and is not shown.

17. Keywords—Air toxics, mercury, sampling, speciation
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QH", Designation: D 2234 — 99

Standard Practice for
Collection of a Gross Sample of Coal’

This standard is issued under the fixed designation D 2234: the number immediately following the designation indicates the year of
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A
superscript epsilon (e) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

Data obtained from coal samples are used in establishing price, controlling mine and cleaning plant
operations. allocating production costs, and determining plant or component efficiency. The task of
obtaining a sample of reasonable weight to represent an entire lot presents 4 number of problems and
emphasizes the necessity for using standard sampling procedures.

Coal is one of the most difficult of materials to sample, varying in composition from noncombus-
tible particles to those which can be bumed completely, with all gradations in between. The task is
further complicated by the use of the analytical results, the sampling equipment available, the quantity
to be represented by the sample, and the degree of precision required.

This practice gives the overall requirements for the collection of coal samples. The wide varieties
of coal-handling facilities preclude the publication of detailed procedures for every sampling situation.
The proper collection of the sample involves an understanding and consideration of the physical

character of the coal, the number and weight of increments, and the overall precision required.

1. Scope

- 1.1 This practice covers procedures for the collection of a
sample under various conditions of sampling. The sample is to
be crushed and further prepared for analysis in accordance with
Method D 2013. However, the procedures for dividing large
samples before any crushing are given in this practice.

1.2 This practice describes general and special purpose
sampling procedures for coals (/) by size and condition of
preparation {for example, mechanically cleaned coal or raw
coal) and (2) by sampling characteristics.

1.3 This standard does not purport to address all of the
safety concerns, if any, associated with its use. It is the
responsibility of the user of this standard 10 establish appro-
priate safety and health practices and determine the applica-
bility of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:
D 121 Terminology of Coal and Coke
. D 2013 Method of Preparing Coal Samples for Analysis?
E 177 Practice for Use of the Terms Precision and Bias in
ASTM Test Methods?
E 456 Terminology Relating to Quality and Statistics®

3. Terminology

3.1 Definitions of Terms Specific to This Standard:
- 3.1.1 accuracy:

- " These metfwds arc under the jurisdiction of ASTM Committee D-S on Coal and
Coke and are the direct responsibility of Subcomrmittee D05.23 on Sampling.
Current edition approved July 10, 1999. Publishcd September 1999. Originally
published as D 2234 - 63 T. Last previous edition D 2234 - 98.
2 Annual Book of ASTM Standards. Vol 05.05. ’
* Annual Book of ASTM Standards. Vol 14.02.

3.1.1.1 generally—a term used to indicate the reliability of
4 sample, a measurement, or an observation.

3.1.1.2 specifically—a measure of closeness of agreement
between an experimental result and the true value. Example:
the observed and true sulfur content of a coal consignment.
This measure is affected by chance errors as well as by bias.

3.1.2 cross-belt sumpler—a sampling machine designed to
extract an increment directly from a conveyor belt surface by
taking a sweep through the material on the conveyor.

3.1.3 falling-stream sampler—a sampling machine de-
signed to extract an increment from a falling stream of coal at
the discharge end of a conveyor or chute by moving through
the falling stream of material.

3.1.4 gross sample—a sample representing one lot of coal
and composed of a number of increments on which neither
reduction nor division has been performed.

3.1.5 increment—a small portion of the lot collected by one
operation of a sampling device and normally combined with
other increments from the lot to make a gross samgple.

3.1.6 representative sample—a sample collected in such a
manner that every particle in the lot to be sampled is equally
represented in the gross or divided sample.

3.1.7 sample—a quantity of material taken from a larger
quantity for the purpose of estimating propertics or composi-
tion of the larger quantity.

3.1.8 size consist—the particle size distribution of a coal.

4. Summary of Practice

4.1 The general-purpose sampling procedures are intended
to provide, in 19 of 20 cases, dry ash results that are within an
interval of *Vi0 of the average dry ash results that would be
obtained in hypothetical repeated sampling.

4.2 Special-purpose sampling procedures apply to thc sam-
pling of coal when other precision limits are required, or when
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other constituents are used to specify precision, or for perfor-
mance Lests.

4.3 For coals of known size and condition of preparation,
{ables are given for the determination of the number and weight
of increments required for a gross sample for both general and
special-purpose sampling.

4.4 The procedures appear in the following order:

Test Method

Section
Sampling of Coals Based on Size and Condition of Preparation 8.
General-Purpose Sampling Procedure 8.1.1
Number and Weight of increments 8.1.1.2
Number of Gross Samples 8.1.14
Special-Purpose Sampling 8.1.2
Numbcer and Weight of Increments 8.1.22
Number of Gross Samples 8.1.2.3
Sampling of Coals Based on Known Sampling Characteristics 8.2
Principles of Sampling by Sampling Characteristics 8.2.1
General-Purpose Sampling 8.2.2
Number and Weight of Increments 8.2.2.1
Number of Gross Samples 8222
Special-Purpose Sampling 823
Number and Weight of Incremeats and Number of Gross Samples 8232
Division of the Grass Samples Before Crushing 8.3
Sampling of Coal for Total Moisture Determination 8.4
Types of Moiswrc Samples 84.1
Entire Gross Sumples 84.1.1
Special Moistuce Subsamples 84.12
Other Suhsamples for Moisture Testing 84.13
Special Precautions 84.2
Weight of Increments 843
Number of Increments 4.4
Moisture Sampliag Based on Knowo Sampling Characteristics 8.44.1
Moistuce Sampling Bascd Only on Size 84.4.2

5. Significance and Use

5.1 It is intended that this practice be used to provide a
representative sample of the coal from which it is collected.
Because of the variability of coal and the wide variety of
sampling equipment, caution should be used in all stages of
sampling from system specifications and equipment procure-
ment to equipment acceptance testing and actually taking the
final sample.

5.2 After further processing (Method D 2013), the sample
may be analyzed for a number of different parameters. These
parameters may affect the lot’s value, its ability to meet
specifications, its environmental impact. as well as other
properties.

6. Increment Collection Classification

6.1 The type of selection, the conditions under which
individual increments are collected, and the method of spacing
of increments from the coal consignment or lot are classified
according to the following descriptions and Table 2. These
designations are to be used for sampling specifications and for
descriptions of sampling programs and sampling equipment.

6.2 Types of Incremenis—The types of selection of incre-
ments are based on whether or not there is human discretion in
the selection Of the pieces of coal or portions of the coal
stream. A

6.2.1 Type I, in which specific pieces or portions are not
subject to selection on a discretionary basis. This includes that
in which the increment is collected in precise accord with

previously assigned rules on timing or location that are free of
any bias. Type I selection increments generally yield more
accurate results.

6.2.2 Type H, in which some measure of human discretion is
exercised in the selection of specific pieces of coal or of
specific portions of the stream. pile. or shipment.

6.3 Conditions of Increment Collection—The conditions
under which individual increments are collected are the con-
ditions of the main body of coal relative to the portion
withdrawn. Four conditions are recognized:

6.3.1 Condition A (Stopped-Belt Cuz), in which a loaded
conveyor belt is stopped and a full cross-section cut with
parallel sides is removed from the coal stream. The distance
between the parallel faces shall not be less than threc times the
normal top size of the coal.

6.3.2 Condition B (Full-Stream Cut). in which a full cross-
section cut is removed from a moving stream of coal.

6.3.3 Condition C (Part-Stream Cut), in which a portion,
not a full cross section, is removed from a moving stream of
coal.

6.3.4 Condition D (Stationary Coal Sampling), in which a
portion of coal is collected from a pile, a rail car, a barge, or a
shiphold.

6.4 Spacing of Increments—The spacing of increments
pertains to the kind of intervals between increments. Two
spacing methods are recognized: systematic and random.
Systematic spacing is usually preferable.

6.4.1 Systematic Spacing 1, in which the movements of
individual increment collection are spaced evenly in time or in
position over the lot.

6.4.2 Random Spacing 2, in which the increments are
spaced at random in time or in position over the lot.

7. Organization and Planning of Sampling Operations

7.1 Precaution—It is imperative that every gross sample be
collected carefully and conscientiously and in strict accordance
with the procedures prescribed in this practice; for if the
sampling is done improperly, the sample will be in error, and
it may be impossible or impracticable to take another sample.
However, if the analysis is in error, another analysis can easily
be made of the original sample, except for moisture.

7.2 Selection of Appropriate Sampling Procedure—
Variations in coal-handling facilities make it impossible to
publish rigid rules covering every sampling situation in com-
plete and exact details. Proper sampling involves an under-
standing and proper consideration of the minimum number and
weight of increments, the size consist of the coal, the condition
of preparation of the coal, the variability of the constituent
sought, and the degree of precision required.

7.2.1 Number and Weight of Increments—The number and
weight of increments required for a given degree of precision
depends upon the variability of the coal. This variability
increases with an increase in free impurity. A coal high in
inherent impurity and with comparatively little free impurity

may exhibit much less variability than a coal with a low

inherent impurity and a relatively high proportion of free
impurity. For most practical purposes, an increase in the ash
content of a given coal usually indicates an increase in
variability. It is imperative that not less than the minimum

M
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TABLE 1

increment Types, Conditions, and Spacing

Types of Increment

Cendition of Increment Collection
from the Main Body of Coal

Type |
No Human Discretion Is Used

Type i
Human Discretion Is Used

Spacing of Increments

Spacing of Increments

1. Systematic 2. Random 1. Systematic 2. Random
Condition A, stopped belt cut -A-1 {-A-2 {I-A-1 1-A-2
Condition B, full-stream cut 1-8-1 1-B-2 -8-1 i-B-2
Condition C, part-stream cut {-C-1 1-C-2 -C-1 n-c-2
Condition D, stationary sampling {-D-1 1-0-2 -D-1 u-D-2

specified number of increments of not less than the minimumi
specified weight be collected from the Jot. For Condition D, the
increments shall be of equal weight.

7.2.2 Increment Collection Method to Be Used—To obtain
complete representation of all sizes, it is most desirable that the
sample increments be withdrawn from the full cross section of
the stream. The best possible increment is a full cross-section
cut removed from a stopped belt, Classification I-A-1 in Table
1. The best possible increment from a flowing stream of coal is
one obtained by moving a cutter device entirely across the
stream at a uniform speed, the same for each increment, into
one side of the stream and out of the other, without allowing
the receptacle to overflow (Classification I-B-1 in Table 1).
Classification methods given in Table | are listed in order of
decreasing reliability. The highest possible classification
method, wherever feasible, should be used. Details of sampling
procedures should be agreed upon in advance by all parties
concerned. Whenever circunstances dictate utilization of in-
crement collection classifications “Condition C” or “Condition
D” or “Type I1,” details of sampling procedure shall be agreed
upon in advance by all parties concerned.

7.3 Distribution of Incremenis—It is essential that the
increments be distributed throughout the lot to be sampled.
This distribution is related to the eatire volume of the lot, not
merely its surface or any linear direction through it or over it.
If circumstances prevent the sampler from applying this
principle, the lot is sampled only in part, and the gross sample
iv representative only of this part. The spacing of the incre-
ments shall be varied if the possibility exists that increment
collection may get “in phase” with the sequence of coal
variability. Example: routine sampling of commercial coal
from a continuous stream (conveyor belt) in which increment
collection is automatic and its sequence coincides with the
“highs™ or “lows” in the content of fines.

7.4 Dimensions of Sampling Device—The opening of the
sampling device shall be no less than 2.5 times the nominal top
size of the coal and no less than 31.8 mm (1.25 in.). The
sampling device shall be of sufficient capacity to completely
retain or entirely pass the increment without spillage at the
maximum rate of coal flow.

1.5 Characteristics and Movement of Sampling Device—In
sampling from moving streams of coal. the sampling device
shall be designed to collect each increment with no selective
rejection qf material by size and with no contamination by
ponsamplé material.

7.5.1 Falling-Stream Sampler—In collecting an increment,
the falling-stream cutter should move at a constant velocity
through the falling stream of coal. Falling-stream cutter speeds

of 18 inJs (457 mm/s) or less have been found to produce
acceptable results.

7.5.2 Cross-Belt Sampler—The cross-belt cutter should be
designed and operated at a velocity across the conveyor surface
that is high enough to prevent selective rejection of material by
size. The velocity and design of the cutter should also prevent
contamination of the sample with material not collected within
the cutter. The sampling machine should be designed to assure
a complete increment extraction, and the arc of travel of the
sweep-arm cutter should closely fit the configuration of the
conveyor belt.

1.6 Preservation of Moisture—The increments obtained
during the sampling period shall be protected from changes in
composition as a result of exposure to rain, snow, wind, sun,
contact with absorbent materials, and extremes of temperature.
The circulation of air through equipment must be reduced to a
minimura to prevent both loss of fines and moisture. Samples
in which moisture content is important shall be protected from
excessive air flow and then shall be stored in moisture-tight
containers. Metal cans with airtight lids, or heavy vapor-
impervious bags, properly sealed, are satisfactory for this
purpose.

7.7 Contamination—The sampling arrangement shall be
planned so that contamination of the increments with foreign
material or unrelated coal does not create bias of practical
consequence.

7.8 Mechanical System Features—It is essential that
mechanized systems as a whole, including sampling machines,
chutes, feed conveyors, crushers and other devices, be self-
cleaning and non-clogging and be designed and operated in a
manner that will facilitate routine inspection and maintenance.

7.9 Personnel—Because of the many variations in the
conditions under which coal must be sampled, and in the nature
of the material being sampled, it is essential that the samples be
collected under the direct supervision of a person qualified by
training and experience for this responsibility. Where human
labor is employed to collect the increments, it is essential that
samples be collected by a trained and experienced sampler or
under the direct personal observation of such a person. This
includes sampling for the purpose of determining sampling
characteristics of a coal or characteristics of a particular
sampling apparatus.

7.10 Criteria of Satisfactory Performance—A satisfactory
sampling arrangement is one that takes an unbiased sample at
the desired degree of precision of the constituent for which the
sample is to be analyzed. One fundamental characteristic of
such an arrangement is that the size consist of the sample will
adequately represent the true size consist of the coal. Sampling
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systems shall be tested initially and at regular intervals to
determine whether the sample adequately represents the coal.
In addition, sampling systems should be given a rough perfor-
mance check as a matter of routine. This is done by comparing
the weight or volume of collected sample with that of the total
flow of coal to ensure a constant sampling ratio.

7.11 Relative Location of Sampling and Weighing—It is
preferable that coal be weighed and sampled at the same time.
If there is a lupse in time between these two events, consider-
ation should be given by both the purchaser and the seller to
changes in moisture during this interval and the consequent
shift in relationship of moisture to the true quality of the coal
at the instant when ownership of the coal transfers from one to
the other.

8. Procedures

8.1 Sampling of Coals Based on Size and Condition of
Preparation:

8.1.1 General-Purpose Sampling:

8.1.1.1 The general-purpose sampling procedures are in-
tended to provide, in 19 of 20 cases, dry ash results that are
within the interval of = Vio of the average dry ash results that
would be obtained in hypothetical repeated sampling. Under
some conditions, as detailed in 7.2.1 and 7.2.2, Conditions C
and D and Type {1, this precision may not be obtained.

8.1.1.2 Number and Weight of Increments—Obtain the
number and weight of increments as specified in Table 2
except as provided in 8.1.1.5(5). Determine the minimum
number of increments from the condition of preparation, and
determine the minimum weight of each increment from the top
size of the coal. Classify the coals to be sampled according to
the general purpose procedure into three groups by top size.
Further classify each of these groups into two subgroups in
accordance with the condition of preparation. These classifi-
cations are shown in Table 2.

8.1.1.3 Variations in construction of the sampling device
and flow, structure, or size consist of the coal may make it
impracticable to collect increments as small as the minimum
weight specified in Table 2. In such cases, collect an increment
of greater weight. However, do not reduce the minimum
number of increments, regardless of large excesses of indi-
vidual increment weights. Table 2 lists the absolute minimum
number of increments for general-purpose sampling which
may not be reduced except as specified in 8.1.1.5(b). Other

cousiderations may make it advisable or necessary to increase
this number of increments.

8.1.1.4 Number of Gross Samples—Under the general-
purpose sampling procedure, for quantities up to approxi-
mately 1000 tons 908 metric tons] [908 Mg] it is recom-
mended that one gross sample represent the lot. Take this £ross
sample in accordance with the requirements prescribed in
Table 2.

8.1.1.5 For quantities over 1000 tons [908 Mg], use any of
the following alternatives:

(a) Take separate gross samples for each 1000-ton {908-Mg]
lot of coal or fraction thereof.

(b) Use one gross sample to represent the total tonnage
provided the number of increments, as stated in Table 2, are
increased as follows:

{total 1ot size (tons or Mg)

N: = N, Y 1000 tons or 908 Mg )
where:
N, = number of increments specified in Table 2 and
N, = number of increments required.

For example, a 4000-ton {3632-Mg] lot will require twice
the number of increments specified in Table 2. Using this
technique, it is theoretically possible to collect one £ross
sample to represent a lot of irifinite tonnage. Practical experi-
ence, however, indicates the maximum size of a lot of coal to
be represented by one gross sample should not exceed 10 000
tons [9080 Mg].

{c) Take separate gross samples for each 1000-ton {908-Mg]
lot of coal or fraction thereof, and thoroughly mix their No. 60
sieve size analysis samples together in proportion to the
tonnage represented by each sample. Make one analysis of the
composite sample.

8.1.2 Special-Purpose Sampling:

8.1.2.1 This special-purpose sampling procedure shall apply
to the sampling of coal when increased precision is required,
and the only knowledge of the coal is its top size and
conditions of preparation.

8.1.2.2 Number and Weight of Increments—Take the same
number and weight of increments per gross sample as specified
in Table 2, or as specified in 8.1.1.5(b).

8.1.2.3 Number of Gross Samples—To obtain increased
precision for the final result for a given consignment, increase

TABLE 2 Number and Weight of increments for General-Purpose Sampling Procedure?

Top Size % in. {16 mm] 2in. [50 mm} 6 In. [150 mm)®
Mechanically Cleaned Coal®
© Minimum number of increments 15 15 15
Minimum weight of increments, Ib 2 6 15
Minimum weight of increments, kg 1 3 7
Raw {Uncleaned Coal)®
Minimum number of increments 3s 35 35
Minimum weight of increments, Ib 2 6 15
Minimum weight of increments, kg 1 3 7

4 Under Canditions Ond D, see 7.2.1 and 7.2.2.

8 For coals above 6-in. {150-mm] top size, the samp{ing procedure should be mutually agreed upor in advance by all parties concerned.

€ it there is any doubt as to the condition of preparation of the coal (for example, mechanically cleaned coal or raw coal) the number of increments for raw coal shall

4

195




@v D 2234

the number of gross samples collected from that consignment
and analyze each gross sample separately, reporting the aver-
age of results. To reduce errors to one half, that is, to “double”
the precision, take four times as many gross samples. Simi-
larly, to reduce errors to one third, to “triple” the precision,
take nine times as many gross samples.

8.2 Division of the Gross Sumple Before Crushing:

8.2.1 In the case of very large and unwieldy gross samples,
it is permissible to divide the gross sample to reduce its weight,
provided the following conditions are fulfilled:

8.2.1.1 If the entire gross sample is mixed in a suitable
blender (double-cone or twin-shell tumbler) it is permissible to
divide the sample using the schedule of Table 2. Test the
divided sample for bias.

8.2.1.2 If each very large increment is reduced in quantity
by secondary sampling, take at least six secondary increments
from each primary increment. The method of collection of
secondary increments must be proved to be free from bias. In
no case shall the weight of a secondary increment be less than
shown in the schedule of Table 2.

8.3 Sampling of Coal for Total Moisture Determinations:

8.3.1 Types of Moisture Samples—Moistare determinations
as specified in the method to be used are to be made on the
following kinds of samples.

8.3.1.1 Entire Gross Sample—For referee tests, air dry the
entire gross sample and measure the weight loss from the entire
gross sample during this drying. This procedure can be carried
out on the entire gross sample as a single batch or on groups of
primary increments or as separate operations on the individual
primary increments; obtain, by one of these means, the total
weight loss from the entire gross sample. After this air drying,
the sample can be crushed or divided, or both, as required by
the referee test for moisture.

8.3.1.2 Special Moisture Subsample—For moisture testing,
a special subsample can be taken from a gross sample before
any operations of air drying or crushing. Take this subsample
from the gross sample in accordance with the requirements of
8.3.

8.3.1.3 Other Subsamples for Moisture Testing—For mois-
ture testing, a subsample can be used that is collected after the

initial crushing and dividing of a gross sample. The proce-
dures for the crushing and dividing, and for this subsequent
subsampling for moisture, are given in Method D 2013.

8.3.2 Special Precautions—Collect samples and sub-
samples for moisture in such a manner that there is no
unmeasured loss of moisture of significant amount. Make
adequate weighings before and after drying or other opera-
tions to measure all significant weight losses.

8.3.3 Weight of Increments—The minimum weight of
each increment must be that which is sufficient as to be free
of bias. This depends on the top size of the coal in the stream
being sampled, the dimensions of the collection device, and
other factors of the withdrawal of the increment. Since much
of the moisture tends 1o be distributed uniformly across the
surface, moisture bias is present when the size consist of the
sample is not the same as the size consist of the lot sampled.
In addition, when there is no knowledge of the sampling
characteristics for moisture, each increment shall not weigh
less than the values in Table 2.

8.3.4 Number of Increments—The number of increments
required for a given degree of precision depends on the
weight of the increments, the distribution of the moisture, and
the total amount of moisture. The distribution of moisture,

‘however, is not easily evaluated independent of total mois-

ture; consequently, the combined effects can be measured by
determining the sampling characteristics for moistare.

8.3.4.1 Moisture Sampling Based Only on Size—When
there is no knowledge of the sampling characteristics for
moisture, collect at least the number of increments from the
lot of coal as those given in Table 2. When a special moisture
subsample is taken from the gross sample before any drying
or crushing operations, collect the number of increments for
the subsample as specified in 8.2.

9. Precision and Bias

9.1 The precision of the general-purpose sampling pro-
cedure, based on size and condition of preparation, is
stated in 8.1.1.1. If a different precision is required,
reference 8.1.2.

ANNEX

{(Mandatory Information)

Al. TEST METHOD FOR ESTIMATING THE OVERALL VARIANCE FOR INCREMENTS

Al.l Scope

:Al.1.1 This test method describes the procedure for esti-
mating the overall variance for increments of one fixed weight
of a given coal. It is applicable to mechanical sampling when
there is no need to explore system and random variance
components, but there is a need for obtaining the overall
variance for increments (the size of increments is dictated by
the sampling equjpment).

Al.2 Procedure.

Al1.2.1.1 The following procedure should be used to deter-
mine the overall variance of increments:

A1.2.1.1 Collect two series of individual increments at
widely spaced intervals, for example, a series of ten incre-
ments, two each day for five days, followed by a second

TABLE A1.1 Variance Ratio Limit Values

1 2 3
Increment Variance Ratio “Cc"
per Set Limit Factor
10 3.18 192
20 217 153
30 1.86 1.40
40 1.70 133
50 1.61 1.29
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