


TABLE A-l 
AVERAGE PROCESS PARAMETER AND SO, DATA: LOW-PARTICULATE TESTS 
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TABLE A-l (CONTINUED) 

Date Lmd,hfWe pH in. WC ( @3%02 ppmv @ 3% 02 Percent 

II Lone-Tam Tests-24-hour Averaees II 
1 Ll-1 1 Ol-Am-93 1 82.9 

18-Jun-93 1 81.6 14.1 2169 160 92.6 
19-Jun-93 78.2 1 4.5 ) 14.1 1 2132 145 93.1 
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TABLE A-l (CONTINUED) 
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TABLE A-l (CONTINUED) 

11 Test 1 Unit 1 JBR P, 1 Inlet SO2 ppmv 1 Outlet SO2 1 SO2 Removel,~ 
11 No. 1 Date 1 Load, MW~ 1 pH 1 in. WC I Ippmv@3% 021 Percent II 

i I 

ml-3 I 50 18.2 2220 50 97.8 HR1-4 I I 91 1 4.8 1 18.2 2080 I 63 I 97.0 I 
I Alternate Limestone-“Clean” Parametric Tests w 
II PlB-I I I 101.3 I 4.4 I 10.2 I 2210 I 391 I 82.3 11 

A-6 



TABLE A-l (CONTINUED) 

NA = Not available due to CEM output range limitations. 

A-7 



AVERAGE PROCESS PARAMETE 

Test No. Date 

TABLE A-2 
RS AND SO, DATA: HIGH-PARTICULATE TESTS 

Unit Inlet so2, Outlet so2, ESP so2 
Load, JRR AP, wmv @ wmv 63 Elficiency, Removal, 
Mwe pH in. WC 3% 02 3% 02 % % 

Parametric Tests II 

P2-18 May 1994 50.3 3.5 16.2 2438 165 0 93.2 
P2-19 May 1994 75.6 3.6 10.2 2397 497 0 79.3 
P2-20 Mav 1994 76.1 3.6 13.2 235 1 245 0 89.6’ 

L2-2 OS-Jun-94 1 73.0 1 4.0 1 14.2 1 2184 122 90 94.4 09-Jun-94 1 59.6 1 4.1 1 14.2 1 2200 I 101 I 90 I 95.4 I 
lo-Jun-94 1 54.1 1 4.1 1 14.2 1 2221 80 90 96.4 
II-Jun-94 1 53.6 1 4.1 1 14.2 1 2229 I 78 I 90 I 96.5 
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TABLE A-2 (CONTINUED) 

Unit Inlet sot Outlet so2, ESP so2 
Load, JBR AP, wmv @ wmv @I Eftlcieney, Removal, 

‘3 13-Jun-94 1 81.3 1 4.0 1 14.2 1 2216 1 197 90 91.1 15-Jun-94 I 90.2 I 4.0 I 14.1 t 2185 .I 238 I 9n I 89 1 I 
I 16-Jun-94 I 60.4 I 4.1 I 14~2 I 2203 117 90 94.7 
I 17-hm-94 I 60~9 I 

I --.- I 
4~1 I 14~3 I 

I .‘.- I 
711s 109 90 94.9 

20-Jun-94 1 82.7 1 4.1 1 14.2 1 2023 160 90 92.1 
?I-hn-94 I -I!7 1 I dll I Id? I -_ --._.. ._.. ..- . ..- 107* .,._ 158 90 92.0 

--._. I 717 I *n I Id7 I 1082 . ..- ..- . ..- ., 143 90 92.8 
I 68.0 I 4.0 I 14.1 I 2002 136 90 93.2 

24-Jun-94 1 53.5 ( 4.0 1 14.1 1 2076 98 90 95.3 
25-Jun-94 1 51.3 1 4.0 I 14.1 1 2066 1 99 I 90 I 95.2 

1 26-Jun-94 I 57.4 I 4.0 I 14.1 I 2165 1 134 I 90 I 9X8 II 
t 27-Jun-94 I 51.8 I 4.0 I 14.1 I 2136 1 105 I 9n I 951 II 
1 28-Jun-94 I 68.5 I 4.0 I 14.1 I 2164 I 182 I 90 1~ 911 

! --~- 1 I -.-- I I I 
__ , . .._ 

29-Jim-94 1 51.2 1 4.0 1 14.1 1 2175 115 90 94.7 I 
I w-h-94 I 52~9 I 4~0 I 14~1 I 71x5 

I --.. I I .“- I 
111 90 94.9 

01-Jul-94 1 54.3 1 4.0 1 14.1 1 2205 112 90 94.9 
mhdm I a7 I dn I 1.3 I I --“-._. -..- ..” . . . 7m7 __“, 113 90 94.9 
06-Jul-94 1 52.8 1 4.0 1 14.1 1 1852 52 90 97.2 

07-M-94 53.3 4.0 14.1 1972 69 90 96.5 
08-J&94 53.5 4.0 14.1 1998 86 90 95.7 
09-Jul-94 51.7 4.0 14.1 2194 108 90 95.1 

18-1~1-94 66.7 4.0 14.1 2011 171 90 91.5 
19-Jul-94 68.4 4.0 14.1 2075 187 90 91.0 
20-J&94 75.7 4.0 14.1 2059 179 90 91.3 
21-Jul-94 64.1 4.0 14.1 1974 152 90 92.3 
22-Jul-94 53.1 4.0 14.1 1971 106 90 94.6 

I 23-Jul-94’ I 69.9 I 4.0 I 14.1 1 1945 I 198 1 90 I 89.8 11 
I 24-Jul-94 I 58.4 I 4.0 I 14.1 I 1929 I 133 I 90 I 93.1 II 

I ~~ I I I I I I 

25-Jul-94 1 59.6 ( 4.0 1 14.1 1 1870 133 90 92.9 I 
I 26-Jul-94 1 53.8 I 4.0 I 14.1 I 1908 I 114 I 90 I 94.0 II 
I 27-Jul-94 I 53.5 I 4.0 I 14.1 I 1918 I 96 I 90 I 95~0 II 
1 28-J&94 I 50.6 I 4.0 I 14.1 I 1985 I 91 I 9n I 95.4 II 
1 29-~~1-94 I 49.0 1 4.0 I 14.1 1 2054 I 113 I 90 I 94~5 II 
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TABLE A-2 (CONTINUED) 

Test No. Date 

Unit Inlet soz, Outlet soz, ESP so2 
Load, JBR AP, ppmv @ wmv @ Efficiency, Removal, 
MWe pH in. WC 3% 02 3% 02 % % 

II Alternate Coal Tests II 
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! (CONTINUED) TABLE A-: 

I ALZ-11 1 Dee 1994 50.1 3.75 10.1 842 I 41 I I 95.1 I 
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TABLE A-3 
JJ3R INLET GAS PM LOADING AND 

MOISTURE: LOW-PARTICULATE PARAMETRIC TESTS 

Mwe 1 kacfm vol. % grhcf 1 IbMMBtu 
Inn I I 6” I I 

I I”” I “.I I I a081 
PI-2 I 074l-nRsl I Ino I 452 I 8~9 n~n21h I n n77 

I~ -’ 

22 -Jan-93 0950-l 103 IO0 454 7.4 0.0250 1 0’ 
1221-1332 100 465 8.6 0.025 1 

MC30 100 4.57 8.3 0.0239 I 0.085 
Pl-3 0731-0845 100 466 6.0 0.0333 0.118 I 

t++ll 
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TABLE A-4 
JBR INLET GAS PM LOADING AND 

MOISTURE: HIGH-PARTICULATE PARAMETRIC TESTS 

M&Xl 100 403 7.1 0.1316 0.434 
P2-4 0840-0949 100 391 7.4 0.1645 0.528 

20-Mar-94 1104-1216 100 394 7.2 0.1720 0.549 
1333-1504 100 393 7.8 0.1543 0.498 

MCZXI 100 393 7.5 0.1636 0.525 
P2-5 1 1026-1136 1 100 I 403 I 8.2 1 0.3560 I 1.159 II 

22-Mar-94 1238-1356 1 100 398 6.4 1 0.1712 1 0.548 1456-1605 1 100 I 401 I 5.8 1 0.2154 1 0.749 I 
I Mean 1 100 I 401 I 6.8 1 0.2475 n~xi9 II 

M&Ill 100 413 7.2 1.5622 5.293 
P2-8 0819-0935 50 241 6.4 1.2250 4.047 

26-Mar-94 1049-1157 50 242 6.0 1.4400 5.728 

P2-9 
27-Mar 
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TABLE A-5 
JBR INLET GAS SULFUR SPECIES AND MOISTURE: LOW-PARTICULATE TESTS 
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TABLE A-5 (CONTINUED) 
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TABLE A-6 
JBR INLET GAS SULFUR SPECIES AND MOISTURE: HIGH-PARTICULATE TESTS 

1 TestID’( Load, Flue Gas 1 SO?, ppmv - II 

II 22-Mar-94 
t 

_- - 
24-Mar-94 I”” I I I 

I n?4-lnsh I inn 261 2177 I 
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TABLE A-7 
STACK GAS PM LOADING AND 

MOISTURE: LOW-PARTICULATE PARAMETRIC TESTS 
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TABLE A-S 
STACK GAS PM LOADING AND 

MOISTURE: HIGH-PARTICULATE PARAMETRIC TESTS 
r ~~ 

Test ID/ Lcmd, Gas Flow, HIO, PM Loading 
Date Time Mwe kacfm vol. % grhwf 1 Ib/THMFStu 
P2-1 I 1nn7-1171 I ___. ._-_ sn __ I I 714 -- I I X6 _.- I nnnu I -.-“-. nnl? -.-__ 

17-Ma-,, .r.>u-.-l_l , r-o* 1,~cl-ldlC I WI a” I 77< .‘&_I I 01 ,.J I *f-m27 I “.““_I I nm2 “.“I., 
1542-1822 I so 219 I I mm I 

P2-2 I 
1 g-Mar-94 

P2-3 
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TABLE A-9 
STACK GAS SULFUR SPECIES AND 

MOISTURE: LOW-PARTICULATE PARAMETRIC TESTS 
I I I so., Plmw I SO,,ppmv I H,O. -I 

Date 
2 1 -Jan-93 

22-Jan-93 

23-Jan-93 

25Jan-93 

26-Jan-93 

27-Jan-93 

29-Jan-93 

30-Jan-93 
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TABLE A-9 (CONTINUED) 
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TABLE A-10 
STACK GAS SULFUR SPECIES AND 

MOISTURE: HIGH-PARTICULATE PARAMETRIC TESTS 
I Load, FlueGas SO?, ppmv ( S03, ppmv H,O, 

Date 
PZ-1 

17-Mar-94 

P2-2 
1 g-Mar-94 

P2-3 
19-Mar-94 

P2-4 
20-Mar-94 

PZ-5 
22-Mar-94 

P2-6 
24-Mar-94 

P2-7 
25-Ma-94 

PZ-8 
26-Mar-94 

PZ-9 
27-Mar-94 

I I 100 I ~~~~~ 119 I 127 I 1.32 II 
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TABLE A-l 1 
h4AKEUP WATER ANALYSES: LOW-PARTICULATE TEST PERIOD 

TABLE A-12 
MAKEUP WATER ANALYSES: HIGH-PARTICULATE TEST PERIOD 
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TABLE A-13 
GYPSUM STACK RETURN ANALYSES: LOW-PARTICULATE TEST PERIOD 

Liquid Pb: 
Test ID Date on Carbonate 1 Sulfai 

sse, mgn 
Chloride I 
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TABLE A-13 (CONTINUED) 

Liquid Phase, mg/L 

II Alternate Coal Tests II 
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TABLE A-14 
GYPSUM STACK RETURN ANALYSES: HIGH-PARTICULATE TEST PERlOD 

PZ-0 
P2-2 
P2-5 
P2-6 
P2-11 
P7-IT 

I S-Mar-94 
1 g-Mar-94 
22-Mar-94 
25-Mar-94 
20-Apr-94 

Parametric Tests 
6.54 88 906 29,602 
6.51 88 890 20,417 
5.60 88 969 2 1,997 

88 965 16,288 
6.24 88 1,076 7,429 
s 97 XX 111x 

A-25 



TABLE A- 15 
GYPSUM STACK RETURN LIQUID-PHASE 

TRACE METALS: LOW-PARTICULATE TEST PERIOD 
Tp”L Element I Units I 14Jun-93 I 12-Jul-93 1 09-Aue-93 i IkSen-93 ii .- 
AlUlllinUlll mpn 0.5 1.49 0.44 0.26 
Antimony mgn 0.01 O.OOga <0.006 co.0139 
Arsenic mgR. <0.008 <0.007 <0.002 <O.OOl 
Barium me/L 1.09 0.07 0.91 1.25 
Beryllium mg/L o.oolb 
BOPXl ma- 473 
Cadmium mgn 0.14 
Copper mgn 0.03 
Chromium w& 0.03 

<0.004 
29 

0.01 
0.02 

0.005b 

0.003b ~0.0026 
414 718 
0.14 0.25 

co.06 0.03 
0.03 0.04 

Cobalt I ma I 0.09 I 0.009b I 0.13 I 0.19 
me/L 0.39 co.02 co.09 -an28 

a Value less than five times detection limit. 

‘Value less than detection limit, 
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TABLE A-l 7 
LIMESTONE ANALYSES: LOW-PARTICULATE TEST PERIOD 

-I Solid Phase, wt. % 
I Magnesium I Carbonate I 

!.HR 

High Removal Tests 
HRl-1 14-Sep-93 I 27.33 37.5 0.1 57.8 2.18 

19-Sep-93 I 24.40 38.4 0.1 57.8 2.14 
27-Sew93 I 22.15 I 38.0 I 0.1 I 58.8 I 2.22 

HRl-4 05-act-93 33.84 38.3 0.1 55.9 2.36 
l l-act-93 38.93 38.6 0.1 59.6 2.21 
14-oa-93 34.26 36.8 0.1 59.6 2.16 
18-O&93 25.02 37.6 0.0 57.2 2.87 
24-Ott-93 29.16 37.8 0.4 58.6 1.16 
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TABLEA-17(CONTINUED) 

II I I Slurrv I Solid Phase. ti % ll 
Test ID Date Solids, wt. % Calcium 1 Magnesium 1 Carbonate 1 IllWtS 

Alternate I.imestnne Tests 
PIA- ) Ol-NW-93 ) 29.40 39.6 I 0.4 I 59.3 I 0.69 
PIR-1 I O2-Dee-93’ I 29.16 I 39.3 0.4 61.6 

_- -..__._.__ ___- 
II 

PlB-9R2 

ALl-1 

ACI-1 

ACl-3 
ACl-IO 
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TABLE A-18 
LIMESTONE ANALYSES: HIGH-PARTICULATE TEST PERIOD 

Parametric Tests ~~ ALAR 

II P2-19 I 02-May-94 I 21.46 I 37.1 I 0.7 1 60.0 1 0.63 11 

P2-22 06-May-94 28.70 38.4 0.6 59.1 0.52 

P2-17 1 II-May-94 1 29.62 39.0 0.5 59.2 0.61 I 

P2-27 P2-27 16-May-94 16-May-94 26.42 26.42 39.1 39.1 0.6 0.6 59.0 59.0 0.72 0.72 

P2-30 P2-30 20-May-94 20-May-94 27.58 27.58 36.2 36.2 0.5 0.5 60.1 60.1 0.98 0.98 

P2-3 1 P2-3 1 23-May-94 23-May-94 27.19 27.19 36.4 36.4 0.6 0.6 59.5 59.5 0.98 0.98 

Low-Term Tesis II 
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TABLE A-l 8 (CONTINUED) 

I Test m ( Date ( ?A~~~. % ( Calcium 1 IvIag~~?~~~natc 1 In&s 1 

High Removal Tests 
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TABLE A-2 1 
BR FROTH ZONE LIQUID-PHASE TRACE 

METALS: LOW-PARTIkJLATE TEST PERIOD 
Element Units 14-Jun-93 ( 1%Jul-93 ) 09-Aug-93 1 14-Sep93 

Aluminum I mv/l. I 4~61 I ilA5 I 1x9 I 7 75 ---m - .._. _. ._ __._ I.._ 

Antimony mg/L 0.02 O.Olb 0.07 <0.0139 

Arsenic ma- co.01 1 <0.008 <0.002 0.01 

Barium mg/L 2.09 0.18 2.12 3.08 

Beryllium ma 0.01 co.004 0.01 <0.0016 
BOIOII mgiL 894 70 899 1510 

Cadmium 0.25 0.02 0.3 1 0.51 

“Value less than five times detection limit. 

b Value less than detection limit. 
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TABLE A-23 
JBR DRAW-OFF ANALYSES: LOW-PARTICULATE TEST PERIOD 
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TABLE A-23 (CONTINUED) 

I I I Slun-v I Snlirl Phase. WC “A I 

Date 

PIA- 1 Ol-Now93 

-----, - - ._- - ..-- _, . _. - 
pH Solids,W. % Calcium [Magnesium) Sulfite ) Sulfate ICarbonate) In&s 

Alternate Limestone Tests 
i 4.67 1 21.04 22.0 0.07 1 0.00 1 52.7 1 0.1 I 0.94 

A-40 



TABLE A-24 
W-OFF ANALYSES: HIGH-PARTICULATE TEST PERIOD JBR DRA 

Paramebic Tests 
I I I 1 1 

AIt1 
AC2-2 1 OSOtt-94 1 4.11 1 20.92 21.8 
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TABLE A-27 
COAL PROXIMATE ANALYSES 

(AS BURNED): LOW-PARTICULATE TEST PERIOD 
Date 1 H 0, wt. % 1 Ash, wt. % ( Volatiles, wt. % 1 Fixed C, wt. % 1 Sulfur, wt. % 1 HHV, Btu/lb 

Parametric Tests 

03-Mar-93 [ 12.82 1 8.89 34.5 43.8 2.38 11,368 04-Mar-93 1 11.40 1 9.76 33.7 45.2 2.14 11,494 I 
A-44 



TABLE A-27 (CONTINUED) 

Date H-6, wt. % Ash, wt. % Volntiles, wt. % Fixed C, wt. % I Sulfur, wt. % aV, Btu/lb 
05-Mar-93 13.32 9.13 33.5 44.0 I 2.42 11.196 
06-Mar-93 13.23 8.84 34.0 44.0 I 2.42 11,237 
07-Mar-93 12.24 8.95 34.6 44.2 2.39 11.362 
OS-Mar-93 12.65 8.97 
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TABLE A-27 (CONTINUED) 

25-Jul-93 1 10.86 1 9.11 I 34.2 45.8 2.30 11,613 
26-Jul-93 1 11.34 1 9.58 34.3 I 44.8 2.58 11,428 
28-Jul-93 1 9.78 I 9.87 I 34.2 46.2 I 2.19 I 11.680 
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TABLE A-27 (CONTINUED) 

23-SepI93 12.87 9.51 32.7 45.0 2.25 11,273 
24-Sep-93 12.32 10.00 33.0 44.7 2.14 11,267 
25-Sep-93 12.87 9.69 33.0 44.4 2.33 11,187 
26-Sm-93 12.58 9.90 33.5 44.1 2.50 11.174 
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TABLE A-27 (CONTINUED) 
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TABLE A-27 (CONTINUED) 

J4.0 43.7 2.55 11,162 
21-Dee93 1 13.58 1 9.06 I 34.1 I 43.2 I 2.62 11,187 
22-Dee-93 1 13.77 I 9.23 34.1 42.9 I 11 175 

n<,_-1\1 I ‘“M, 9.40 32.6 I 43.0 I 2.27 I 10,919 I “O-JIUI-YI , L-t.70 

07-Jan-94 ( 14.04 I 9.48 33.2 I 43.3 I 2.29 I 10.997 II 
nx-Jnn-94 I ‘1 A* I n “1 I L-t.+9 jr.* I I 32.9 43.1 2.26 10:913 

.^ “. ^ ^. _^ a .- . ^^^ .^^._ II 
__ _-. . 
09-Jan-94 1 ,,.6, , Y.W+ I 33.” I 43.4 I L.L,! I 1 “,W / 
lo-Jan-94 I 12.75 1 9.76 33.7 43.9 I 

20-Jan-94 9.93 
21-Jan-94 8.98 
24-h-94 12.22 
25-Jan-94 8.18 

10.69 33.4 45.9 1.95 Ii:716 
10.13 32.7 48.1 1.71 12,058 
10.80 32.1 44.3 1.99 11,185 
9.89 37.4 44.6 3.59 12,058 

Alternate Coal Test Block 
1 I I I 

26-Jan-94 7.87 9.99 38.6 43.6 4.49 12,122 
27-Jan-94 1 7.56 10.07 1 38.8 43.5 4.38 12,141 
2X-Jsn-9A 1 11)~XS I 9~6s I 17~7 I 41~7 4 7? 11~745 
TO-T.nAxl I 9 <d I 97d I ?*A I ‘0 7 ‘I37 11 011 II &, .,yL~,- ,.<- ,.,T a”._ _a.‘. Y.&A . *,,&., 

30-Jan-94 9.20 9.79 38.6 42.4 4.17 11,941 
0 1 -Feb-94 8.14 10.04 38.7 43.2 4.20 12,049 
02-Feb-94 8.06 10.08 38.1 43.9 4.20 12.052 
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3tm II 

TABLE A-27 (CONTINUED) 
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TABLE A-28 
COAL PROXIMATE ANALYSES: HIGH-PARTICULATE TEST PERIOD 
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TABLE A-28 (CONTINUED) 

26-May-94 1 11.76 9.53 34.4 44.3 2.61 11,307 3 l-Mm-94 1 12.15 I 9.37 I 34.0 I 44.5 I 2.42 I 11.327 I 

Ol-Jul-94 11.50 9.26 34.4 44.9 2.50 11,382 
02-Jul-94 12.00 9.58 33.8 44.6 2.49 11,315 
03-Jul-94 10.62 9.40 34.4 45.6 2.40 11,600 
06-Jd-94 10.52 10.17 32.9 46.4 2.04 11,735 
^__.^. .- .^ ^ .-. ^^ ^ ..^ ^ .^ . . ^,. 13.u I 6.01 I 33.3 I 94. I I L.111 I 1 I,LW 

13.37 X.72 13.4 44.6 11.2m I 
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TABLE A-28 (CONTINUED) 

Alternate Coal Test Block 
8.09 I 36.2 I 42.7 I 3.39 I 11,490 

11.459 
_ _ 

05-act-94 12.89 8.13 36.1 42.9 3.46 
06-O&94 12.77 7.89 36.6 42.7 3.54 11,543 
07-act-94 12.94 7.82 36.7 42.5 3.54 11,537 
OS-Ott-94 12.43 8.09 36.3 43.1 3.40 11,605 
09-act-94 12.57 7.95 36.8 42.7 3.45 11,569 
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TABLE A-28 (CONTINUED) 

Da-I H-0, wt. % Ash, wt. % I Volatiles, wt. % Fixed C. wt. %rSulfur. wt. % HHV, Btuilb 
12-m-94 1 14.90 I 7.50 I 36.1 41.5 I 3.36 11,271 
13-act-94 I 13.93 7.59 36.3 I 42.2 3.38 I 

Note: As received basis for all parameters 
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TABLE A-29 
COAL ULTIMATE ANALYSES: LOW-PARTICULATE TEST PERIOD 

22-Jan-93 22-Jun-93 1 13-Ott-93 09-Jan-94 27-Jaw94 22-Feb-94 

Hydrogen, wt. % 4.01 4.32 4.37 4.15 4.7 4.79 

Nitrogen, wt. % 1.19 1.29 1.28 1.25 1.16 1.15 

Sulfur. wt. % 2.45 2.53 2.4 2.26 4.28 4.41 

II Oxyxen. wt. % 1 6.62 1 5.99 1 6.58 1 7.21 1 5.52 1 i.87 ii 

IIMoishm,wt.% I 13.88 I 11.64 I 11.47 I 13.26 I 7.67 I 6.43 II 

As received basis. 

NA = Not amlyzed. 

TABLE A-30 
COAL ULTIMATE! ANALYSES: HIGH-PARTICULATE TEST PERIOD 

wmw 45 78 45 76 20 

Note: All parameters are reported on “as received” basis. 
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TABLE A-3 1 
COAL TRACE ELEMENT ANALYSES: LOW-PARTICULATE TEST PERIOD 

II Antimonv oomw 
11 Arsenic 00nlw 

Cobalt ppmw 8 7 
IPXl I DDrnW I 8.900 I 20.500 I 

11 Lead Lxlmw II 
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TABLE A-32 
COAL TRACE ELEMENT ANALYSES: HIGH-PARTICULATE TEST PERIOD 

II I Units 1 Id-Mar-94 I ill,hn-94 I n7,hL94 I l%Cep-94 1 06-act-94 

AhIminUIl 
Antimony 

Arsenic 

PPmw 

PPmw 

12500 12500 a 12000 = 15800 13500 a 
Cl.0 11.0 a a.0 a 1.1 la 
3.1 1.5 1.5 10.5 N/A 

II Barium I !mmw I 43 I NIA I N/A I 162 1 N/A 

II Bewllium I mmw I 3.0 I 2.5 a 2.4a 1 3.n I 

. . I 
Iron I I 11700 I 112OOa I 1000Oa I 8500 I 3900 a I 
Lead 

. . I I I 

Magnesium PPmw 700 630 a 620 a 700 670 a Manganese PPmw 29.0 28.5 a 21.4 a 17 30 a I 
MWXy PPmw 
Molybdenum PPmw 
Nickel PPmw 
Phosphorus PP*w 
Potassium wmw 

0.04 0.06 0.06 0.08 0.13 

1.0 4.4 a 4.4 a NIA NIA 

18.0 16.3 a 18.8 a 13.0 14.5 a 

100 N/A NIA 200 N/A 

2600 2800 a 1600 a 3100 1500 a 

Selenium 
Silicon 
Sodium 

. . 
w*w 
PP*w 

2.3 1.6 2.0 2.4 2.3 
24000 29000 a 26000 a 28200 25000 a 

800 810~1 780 a 700 450 a 

Note: All parameters are presented on a dry basis. 
NIA = Not analyzed. 
a = Calculated from “ignited basis” data. 
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Appendix B 

Particle Size Distributions-JBR Inlet and Outlet Gas Streams 
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100 MW, January 22,1993 
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Figure B-4. Period 1 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
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Figure B-6. Period 1 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, 16” AP, ESP Energized, January 23,1993 
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Figure B-7. Period 1 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda Scrubber, 
75 MW, January 25,1993 
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Figure B-8. Period 1 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 75 MW, 8” AP, ESP Energized, January 25,1993 
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Figure B-9. Period 1 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda Scrubber, 
75 MW, January 26,1993 
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Figure B-10. Period 1 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 75 MW, 12” AP, ESP Energized, January 26,1993 
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Figure B-11. Period 1 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 75 MW, January 27,1993 
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Figure B-12. Period 1 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 75 MW, 16” AP, ESP Energized, January 27,1993 
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Figure B-13. Period 1 Inlet Cumulative Percent vs. Particle Diameter 
for Chiyoda Scrubber, 5O,MW, January 29,1993 
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Figure B-14. Period 1 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 50 MW, 8” AP, ESP Energized, January 29,1993 
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Figure B-15. Period 1 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 50 MW, January 30,1993 
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Figure B-16. Period 1 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 50 MW, 12” AP, ESP Energized, January 30,1993 
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Figure B-17. Period 1 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 50 MW, January 31,1993 
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Figure B-18. Period 2 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
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Figure B-20. Period 2 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 50 MW, 16” AP, ESP First Field On, March 18,1994 
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Figure B-21. Period 2 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, ESP First Field On, March 19-20,1994 
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Figure B-22. Period 2 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, 10” AP, ESP First Field On, March 19,1994 
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Figure B-23. Period 2 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, 16” AP, ESP First Field On, March 20, 1994 
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Figure B-24. Period 2 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, ESP First Field Detuned, March 22,1994 
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Figure B-25. Period 2 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, 16” AP, ESP First Field Detuned, March 22,1994 
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Figure B-26. Period 2 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, ESP First Field Off, March 24-25,1994 
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Figure B-27. Period 2 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, 16” AP, ESP First Field Off, March 24,1994 
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Figure B-28. Period 2 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 100 MW, 10” AP, ESP First Field Off, March 25,1994 
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Figure B-29. Period 2 Inlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, SO MW, ESP First Field Off, March 26-27,1994 
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Figure B-30. Period 2 Outlet Cumulative Percent vs. Particle Diameter for Chiyoda 
Scrubber, 50 MW, 10” AP, ESP First Field Off, March 26,1994 
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Appendix C 

Groundwater Monitoring-Summary Data Tables 
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TABLE C- 1 
CW-1 RESULTS 

Gross Gamma @CiiL) 
AC-227 ND NR NK NA NK NK 
AC-228 ND NR NR ND NR NR 
Bi-212 ND NR NR ND NR NR 
Bi-214 76 NR NR ND NR NR 
Co-60 ND NR NR ND NR NR 



TABLE C-l (CONTINUED) 

IlIron (mg/L) co.040 <0.040 I 0.044Cb I <0.040 I <0.040 I co.040 
Gum (mg/L) c3.0 c3.0 I c3.0 1 c3.0 I c3.0 I c3.0 ( 

pesiutn (mg/L) 
Manganese (m&) 
Molybdenum (mg/L) 
Sodium (mgll .I 
Nickel fme/L~ 

1 co.020 1 <0.020 <0.020 <0.020 <0.020 co.020 
I 3.4 = I 4.91 I 4.X" I 4.6' I 5.1 I 7~5 * 

0.20 0.11 0.047 a 0.036' 0.022 I 0.022 = 
<0.050 <o.oso co.050 co.050 <0.050 <0.050 

43" All9 A01 A?= Ad' ?R' -/ I ..- I .._ 
I ., I ..- I I -.- 

II 
I 0.041 a I 0.022 * 1 <0.020 0.025 ' <0.020 co.020 

0.40' 1 co.30 co.30 co.30 co.30 
) <0.0030 0.0032" 0.0032" 

Phosphbn;s (&I.) 
Lead (I&L) 

co.30 
<0.0030 <0.0030 <0.003( 

I <u-l I <U-l I ?h= I AR* I A9 = I 17' II 

1 <0.0070 1 <0.0070 <0.0070 1 <0.0070 1 <0.0070 1 <0.0070 
I <0.0050 I aoosn I anosn I a0050 I annsn I annso 

,-I 

Silicon (n&L) 9.8 11 14 16 17 9.6 
Ti (WV ~0.60 co.60 CO.60 co.60 ~0.60 co.60 
SVontium (mgIL) 0.033 0.028 0.29 0.025 0.025 0.020 
Tellurium (n-&L) co.20 co.20 co.20 co.20 co.20 co.20 
Titanium @g/L) co.050 <o.oso 10.050 <0.050 co.050 co.050 
Thallium @g/L) <0.0050 <o.ooso c0.0050 <0.0050 ~oo.oo50 <0.0050 

as0 co.50 asn asn uxsn 

’ Less than five times the detection limit; results should be viewed accordingly 
b Detected in the method blank. 

ND = Not detected. 
NR = Not required. 
NA = Not applicable. 
q = Questionable data. 
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TABLE C-2 
CW-2 RESULTS 

II Parameter I 6Sm90 I 2Nov90 I 8-9 Jan 91 1 11 Mar91 1 8 May91 1 1-2 Jul91 

IbH 6.09 1 5.79 1 5.62 1 5.93 I 6.04 5.96 
I~huctivitv CiS/cm~ I 81 1 70 t 72 I 63 1 63 I 66 
llkmperahue (“C) 16.3 15.9 1 15.4 1 16.1 16.0 16.2 

‘L) 3.5 2.8 3.1 3.4 2.8 2.5 I 

h b-4 169 144 189 190 141 293 
Alkalinity (mgiL CaCO,) 21.7 22.9 24.4 22.1 20.5 25.8 
Total Dissolved Solids (mgk) 81 51 59 52 48 64 
Bromide (n&L> 11.0 Cl.0 4.0 4.0 a.0 a.0 
Chloride (mg. 
Total Organic Carbon @g/L) a.0 Cl.0 Cl.0 a.0 2.0 fi Cl.0 
Fluoride (me ~1 I ain I 4 In I 4ln I ukln I din akin 
Nitrate/Nitrite kw/L as N1 I 0.26 I 0.39 I 0.53 I 0.42 I 0.34 0.36 

7.6 5.0 2.x a050 1.2 1.5 
dium 226 and 228 @G/L) 0.15;ND NR NR 0.14; ND NR NR 

2.5 NR NR ND NR NR 
- ‘l@C&) 4.8 NR NR 2.6 NR NR 



TABLE C-2 (CONTINUED) 

‘Less than five times the detection limit; results should be viewed accordingly 
bDetected in the method blank. 

ND = Not detected. 
NR = Not required. 
NA = Not applicable. 
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TABLE C-3 
CW-3 RESULTS 
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TABLE C-3 (CONTINUED) 

‘Less than five times the detection limit; results should be viewed accordingly, 
‘Detected in the method blank. 

ND = Not detected. 
NR = Not required. 
NA = Not applicable 
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TABLE C-4 
CW-4 RESULTS 
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TABLE C-4 (CONTINUED) 

c Parameter 6 Sert 90 1-2 Jul91 

* Less than five times the detection limit; results should be viewed accordingly. 
b Detected in the method blank. 

ND = Not detected. 
NR = Not required. 
NA = Not applicable. 
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TABLE C-5 
CW-5 RESULTS 

Parameter 6Sep 90 2 NW 90 8-9 Jan 91 ~~11 Mar91 8May91 l-2 Jul91 
PH 5.34 4.97 4.8 4.6 5.03 5.40 
Conductivity (pS/cm) 62 62 66 72 54 70 

------tue (“(3 17.5 18.0 16.1 14.6 14.6 16.5 
-. 
Tempera 
Eh (mv) 
Alkalinity (mgk C&O,) 
Total Dissolved Solids (mgiL) 
Bromide (mgfi .I 
Cl 
TC 

188 147 418 439 248 311 
12.5 15.3 13.1 15.1 8.6 14.2 
61 52 60 51 58 64 

<I 0 4 4 4 4 4 n 4 n 4 n I-, .._ I I .._ 
I 

_._ I _.” _._ 

doride @g/l) 5.0 4.2 I 5.0 5.6 4.5 I 5.2 
~talOrganicCarbon(mgL) 1 cl.0 a.0 I <l .o 1 Cl.0 I Cl.0 

Fluoride (mgIL) 
NitnWNitrite as N (II@) 
Sulfate (w&L) 

I 
Radium 226 and 228 @XL) 
Gross Alpha @X/L) 
Gross Beta @CiL) 
Gross Gamma @CiL) 

AL337 

N-D I NR NR 
ND NR NR 

I No I 



TABLE C-5 (CONTINUED) 

Parameter 6Sep90 I 2Nov90 I &9Jan91 11 Mar 91 8 May 91 l-2 Jul91 
Chromium (mFfin.J I <nonlo I n~nml a I anln <n~nin anln -anIn 

12 1 <0.0002 <0.0002 <0.0002 <0.0002 
0 I co.040 a040 0~1na I co.040 

1-1 
Mercury Ow’U 
Iron (I&L) 
Potassium (I&L) 
Lithium (mg/L) 
Magnesium @g/L) 

_._. 
<0.0002 <O.OO( 
<0.040 <0.04. 

c3.0 c3.0 
co.020 <0.020 
2.5’ 2.5 = 

0.090 0.043 = 

a Less than five times the detection limit; results should be viewed accordingly 
b Detected in the method blank. 

ND = Not detected. 
NR = Not required. 
NA = Not applicable 
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TABLE C-6 
RESULTS FOR SEPTEMBER 3-4 AND 

OCTOBER 14,1992: PARAMETERS OTHER THAN VOCS 

, 
35.4 27.8 18.2 10.0 11.5 14.8 
99 64 79 28 61 91 

co.030 <0.030 1.7 co.030 co.030 <0.030 
Chloride (q/L) 1.9 2.5 3.0 2.0 3.1 1.8 
Total Organic Carbon (m&L.) Cl.0 a.0 6.1 Cl.0 a.0 <l .o 
Fluoride (mg/L) 0.091 a 0.053 ’ 0.19 0.033 a 0.027 = 0.037 a 
Nitrate-Nitrite kwil, as N1 0.51 0.63 0.14 0.027 ’ 2.4 0.076 = 



TABLE C-6 (CONTINUED) 

*Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 
b Detected in the method blank. 

NR = Not reported, 

Well No. GWA-1 was previously named CW-1. 
Well No. GWC-1 was previously named CW-2. 
Well No. GWC-2 was previously named CW-3. 
Well No. GWC-3 was previously named CW-4. 
Well No. GWC-4 was previously named CW-5. 

Metal concentrations shown are total 
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TABLE C-7 
RESULTS FOR SEPTEMBER 3-4 AND OCTOBER 14,1992: VOCS 

Ethyl metbacrylate a5 
2-Hexanone <50 
Iodomethane C5.0 
Methyl ethyl ketone Cl00 
4-Methyl-2-pentanone(MIBK) <50 
Methvlene chloride 6.0 
Styrene 
1,1,2,2-Tetmchloroethaoe 
Tetrachloroethene 

I -3.0 
<50 
e.0 

Tribromomethane(Bromoform) 
1 , 1,l -Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 

C5.0 
C5.0 
C5.0 
-3.0 
Cl0 
e.0 
<5 ” 

I Cl0 
c5.0 

‘Detected at less than the detection limit. 
bLess than five times the detection limit; results should be viewed accordingly. 
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TABLE C-8 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

DECEMBER 29-30,1992 (FOURTH QUARTER 1992) 

Conductivity (@/cm) 101 57 56 21 58 60 
Temperature (“C) 15.9 16.0 17.0 17.1 17.3 17.1 
Eh W) 165 237 251 275 301 276 
Alkalinity (mgiL C&O,) 22.7 23.3 17.3 8.9 8.0 13.5 
Total Dissolved Solids (mg/L) 110 68 71 37’ 65 86 

admium IoWL\ I <0.0015 I <O.OlS I <0.0015 I <0.0015 I <0.0015 I <0.0015 II 
obalt Cm&.1 1 CO.029 1 CO.029 t co.029 1 <0.029 1 co.029 1 <O-O29 11 

:oPPer (WL) 
I I I I I I 

co.020 <0.020 <0.020 <0.020 <0.020 <0.020 
Chromium (mg/L) 

Mercury (WV 
hn OM-) 
Potassium (m&L) 
Lithium (mg/L) 

<O.OlO a.010 a.010 a.010 -4010 <O.OlO 
<o.ooo 18 <0.00018 <0.00018 <0.00018 <0.00018 <0.00018 

<o.oso <0.050 <0.050 <0.050 co.050 co.050 
c3.0 c3.0 c3.0 a.0 c3.0 c3.0 

<0.020 <0.020 <0.020 co.020 <0.020 co.020 
Magnesium (mgiL) 
Manganese (n&L) 
Molybdenum (mgiL) 
Sodium (mgiL) 
Nickel (muL> 

6.0 3.0 a 2.1 a -a .o 3.2 = 2.3 = 
co.0 10 0.011 a ~0.010 <O.OlO 0.022 a 0.084 
<o.oso co.050 <0.050 <0.050 <0.050 <0.050 
4.2 ’ 4.0 a 7.4 4.0 * 4.9 a 6.2 

co.020 <0.020 <0.020 <0.020 co.020 10.020 
I co.30 I co.30 I co.30 I co.30 I co.30 I co.30 II 
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TABLE C-8 (CONTINUED) 

’ Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 

b Detected in the method blank 
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TABLE C-9 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

MARCH 30 AND APRIL 1,1993 (FIRST QUARTER OF 1993) 
Parameter 1 GWA-l-9-11 GWC-l-9-11 GWC-2-9-11 GWC-3-9-11 GWC-4-9-11 GWC-5-9-l 

w I I I 

2.1610.62 1.03*0.58 1.57~0.59 1.73iO.60 l.OOztO.67 0.21zkO.48 
Gross Alpha @ii) 11.6 i 3.9 40.2 + 6.4 0.0 zt1.6 15.2*4.2 21.4i5.0 19.1 i 4.8 
Gross Beta @Ci/L) 232 * 7.5 436* 11 -1.2i3.9 179.4i7.8 271.9A9.0 279.8*8.9 
Gross Gamma hCVLl 



TABLE C-9 (CONTINUED) 

’ Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 
’ Detected in the method blank. 

NR = Not reported. 
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TABLE C-10 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

JUNE 21, 1993 (SECOND QUARTER 1993) 

E 

A 

s 

s 

Ti (wJ-) 1 CO.014 1 CO.014 ) CO.014 1 CO.014 1 CO.014 1 CO.014 

Strontium (mgiL) 1 0.025 1 0.013 1 0.011 1 <0.0030 1 0.0077 1 0.011 

elenium (mg5) <0.00084 SO.00084 <0.0050 <0.00084 <0.00084 <0.00084 

.ilicon (mgiL) 18 12 11 8.7 8.3 12 
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TABLE C-10 (CONTINUED) 

I Parameter ~GWA-1-10-l~GWC-1-10l~GWC-2-lO-l~GWC-3-l~l~GWC-~lO-l~GWC-S-l~~ 

a Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 
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. 

plcium (mg 

TABLE C- 11 
RING CONDUCTED RESULTS OF GROUNDWATER MONITOl 

SEPTEMBER 23-24, 1993 (THIRD OUARTER 1993‘) 



TABLE C-l 1 (CONTINUED) 

I I Parameter 

Magnesium (mg/L) 
Manganese (mgiL) 
Molybdenum (mg/L) 
so<‘~~~~~ ,~~~ -in \ 

num (rng/L, 

:kel CmelLj 

CO.37 CO.37 C3.0 
C”.““LY ‘“.““LY C”.““LY 10.0029 <0.0029 <0.0029 

5.9 3.0 2.0 4.0 2.9 1.4 
<O.OlO <O.OlO ~oo.olo CO.010 0.021 0.013 

CO.0046 CO.0046 <0.050 <0.0046 <0.0046 co.0046 
*m *o t In Iln , > *.. 

hrir 
Phosphbn;s (I&L) 

epA (mn” , 
ultw (IlIp/ 

Antimony (mgil.,) 
Selenium (me/L1 
qi,i 

I 4.3 I J.0 I 0.5 I 2.n I 4.4 I 3.‘ 

1 CO.0099 1 <0.0099 1 0.048 1 CO.0099 1 CO.0099 1 10.0099 
~0.061 1 10.061 I <00.061 ~0.061 1 CO.061 ) CO.061 

I cnnn2n I nn,n I nnnl~ 1 0.006 1 0.005 1 0.004 = 

1 <0.0030 I <0.0014 1 <0.0014 1 <0.0014 1 <0.0014 1 0.0034' 
1 <0.000X4 1 10.00084 1 <0.000X4 1 <0.00084 1 <O~OOil84 i <n~llOOX4 

-icon (mg/L) 
--in @g/L) 
Strontium (II@) 

ellurium (II@) 

8 

itanium (II@) 
allium (mg/L) 

ranium (m&f 
anadium (II@) 
unesten (rng/Lj 

0.013 
co.20 b 

C0.0010 
<0.00087 

~0.083 
co.020 
<0.046 
co.020 

’ Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 
b Detected in the method blank. 

NR = Not reported. 
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TABLE C-l 2 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

JANUARY 5,1994 (FOURTH QUARTER 1993) 
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TABLE C-12 (CONTINUED) 

’ Well was dry; no samples collected. 
b Detected in the method blank. 
’ Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 

NR = Not reported. 
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TABLE C-13 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

MARCH 22-23, 1994 (FIRST QUARTER 1994) 
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TABLE C-l 3 (CONTINUED) 

’ Well was dry; no samples collected. 
b Detected in the method blank. 
’ Less than tive times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 

NR = Not reported. 
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TABLE C-14 
RESULTS OF GROUNDWATER MONITORING 

CONDUCTED JUNE 21-22, 1994 (SECOND QUARTER 1994) 

- 
Nitrate-Nitrite (mg’L as N) 0.287 0.450 0.0136 1.31 0.0492 

Sulfate (mgL) 1.77 5.95 1.52 4.50 7.65 

Silver (me) <0.00519 <0.00519 <0.00519 <0.00519 <0.00519 

,Aluminum (mgiL) <0.0523 co.0523 <0.0523 CO.0523 ~0.0523 

Arsenic (mgiL) <0.000647 <0.000647 <0.000647 <0.000647 <0.000647 

Boron (mg/L) 0.214 b o.lgob 0.158 b 0.121 b 0.116b 

Barium (IT?& 0.0105 b 0.010s b 0.0206 b 0.0105 b o.0105 b 

eryllium (mg/L) <0.000510 <0.000510 <0.000510 <0.000510 <0.000510 

ismuth (m@L) I CO.0132 co.0132 co.0132 <0.0132 <0.0132 

Calcium (mgk) 

Cadmium (mg/L) 

Cobalt (mg/L) 

Copper @g/L) 

Chromium (mg/L) 

4.65 b 

<0.00386 

<0.00407 

<0.00916 

CO.00524 

2.05 b 

<0.00513 c 

<0.00407 

<0.00916 

<0.00524 

0.321 b 

<0.00386 

<0.00407 

<0.00916 

<0.00524 

1.62 b 1.38 b 

CO.00386 ~0.00386 

<0.00407 <0.00407 

-=0.00916 <0.00916 

CO.00524 <0.00524 
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TABLE C-14 (CONTINUED) 

co.110 <O.llO a110 <O.ilO co.1 10 

CO.766 ~0.766 CO.766 qO.766 CO.766 
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TABLE C-14 (CONTINUED) 

<0.0429 co.0429 co.0429 co.0429 co.0429 

CO.0943 co.0943 co.0943 co.0943 co.0943 

~0.233 ~0.233 CO.233 CO.233 CO.233 

CO.127 ~0.127 CO.127 CO.127 ~0.127 

a.0992 co.0992 co.0992 co.0992 <0.0992 

‘Well was ~IY; no samples collected. 
’ Detected in the method blank. 
‘Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 

NR = Not reported. 
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TABLE C-15 
RING CONDUCTED RESULTS OF GROUNDWATER MONITO 

AUGUST 3 1.1994 (THIRD OUARTER 1994) . 



TABLE C-l 5 (CONTINUED) 

Parameter 
hmmium (mglL) 

1 GWA-I-15-1’ 1 GWC-I-E-I ) GWC-24.54 ( GWC-3-15-l 1 GWC415-1 1 GWC-5-15-l 

I <0.00524 I I I ~0.00524 

<0.0408 <0.0408 
0.0134r 1 0.0138’ 

= Well was dry; no samples collected. 
b Detected in the method blank. 
r Less than five times the detection limit; results are expected to be less accurate as concentrations approach the detection limit. 
d Result is questionable; concentration of reagent used in titration is unclear. 

NR = Not reported. 

C-32 



TABLE C-16 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

DECEMBER 20-2 1,1994 (FOURTH QUARTER 1994) 
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TABLE C- 16 (CONTINUED) 

Parameter GWA-l-16+ GWC-1-16-l GWC-Z-16-1 GWC-3-16-I GWC416-1 GWC-5-16-l 

<0.000592 0.001 I c <0.000592 ~0.000592 0.00070 c 

10.9 12.2 8.94 10.1 10.3 b 

<0.0145 co.0145 0.0162 C 0.0195 c 0.0162 C 

itrontium (mg5) 
..‘ellurium [me/L) 

0.0146 

co.177 

0.0109 

co.177 

0.00202 c 0.0315 0.0097 

co.177 I co.177 I co.lvb 
itanium (mg/L) <0.00159 <0.00159 <0.00159 <0.00159 <0.00159 b 

hallium (mp/L) <0.000536 <0.000536 <0.000536 <0.000536 <0.000536 

I co.199 I co.199 I co.199 I co.199 I co.199 

anadium (mgiL) 

unesten he/L) 

co.00454 a00454 co.00454 co.00454 co.00454 

I co.0408 I co.0408 co.0408 1 <0.0408 1 co.0408 

lbc bgiL) 0.0067hc 1 0.00662 kc 1 <0.00402 b 0.00633 kc 1 <0.00402 

’ Well was dry; no samples collected. 
b Detected in the method blank. 
‘Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 
d Result is questionable; concentration of reagent used in titration is unclear. 

NR = Not repotted. 
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TABLE C-17 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

MARCH 28-29, 1995 (FIRST QUARTER 1995) 

Iron (a&) 0.195 b 

Potassium @g/L.) 0.919 c 

Lithium (mgk.) co.00543 

Magnesium (mg’L) 3.65 

0.155 b 0.0925 b 

~0.822 co.822 

<0.00543 co.00543 

1.88 1.10 

0.0937 b 

CO.822 

<0.00543 

10.2 

0.0767b j 

CO.822 

co.00543 

1.59 
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TABLE C-17 (CONTINUED) 

Parameter 

Manwe= OWJ 

Molybdenum (mg/L) 

GWA-1-17-l a GWC-l-17-1 GWC-Z-17-1 GWC-3-17-l GWC417-1 GWC-5-17-l 

<0.00155 0.0132 0.00242 C 0.129 0.00360 C 

0.00755 b, c ~0.00739 b ~0.00739 b ~0.00739 b <0.00739 b 

Ibodium (q/L.) 4.21 6.79 4.39 7.63 5.34 

Nickel (ma) 

Phosphorus (mg/L.) 

Lead bg/L) 

0.0886 0.0467 C <0.0141 <0.0141 0.0162 C 

co. 109 CO.109 CO.109 0.524 C <0.109 

<0.000966 <0.000966 <0.000966 <0.000966 <0.000966 

0.357 c 1.79 co.1 75 1.31 2.50 

~0.0408 <0.0408 CO.0408 <0.0408 CO.0408 

‘Well was dry; no samples collected. 
b Detected in the method blank. 
’ Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 

NR = Not repotted. 
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TABLE C-18 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

--_-._ _. _ 
JUNE 13-14, I! -395 (SECOND QUARTER 1995) 

II PPramete. 1 GWA-I-18-1 1 GWC-l-B-1 1 GWC-Z-18-1 1 GWC-3-18-l 1 GWC-418-l 1 GWC-5-18-l ii _ _. _...___. I -~‘------I -~~-----I - ---~-I ~~ I I~ ~~ 
DH I 6.3 I I 5.70 I 5.39 I 5.10 I 4.98 I 5.60 

Conductivity @S/cm) II6 66 65 37 148 52 Temomhue (‘32 I 19.2 I 16.7 I 17.6 I 17.8 I 21.0 I 17.4 I 

Eh (mv) 

11 Alkali&v (rnti C&02) 

I76 212 139 105 213 96 
I 

I 28.6 1 31.0 I 14.5 I 8.5 I 4.6 1 8.5 II ..- _ 
Total Dissolved Solids (mg!L) I08 72 64 52 132 64 

Bromide (mg/L) CO.0226 CO.0226 co.0226 co.0226 CO.0226 CO.0226 

Chloride (ma) 2.10 2.76 3.97 3.13 39.1 2.62 

Total Organic Carbon (mg/L) co.137 0.759 co.137 0.334 c co.137 0.137 

d Fluoride (me5) 0.0900 b 0.0461 b 0.0289 h 0.318 b 0.0268 b I 0.0216 b II 

Mercury (mg/L) 

Iron (mg&) 

Potassium (ma) 

Lithium (me/L) 

<0.000028 

0.0200 kc 

1.81 C 

<0.00543 

<0.000028 

0.145 b 

0.952 C 

<0.00543 

<0.000028 

0.00697 b,c 

co.822 

<0.00543 

CO.000028 

0.00944 b,c 

co.822 

<0.00543 

<0.000028 

0.0398 b 

co.822 

co.00543 

<0.000028 

0.127 b 

co.822 

co.00543 

II Magnesium (mg/~) 5.47 3.83 1.92 I .08 12.5 I .73 

Manganese (mg/L) 0.00403 b.c 0.00203 kc 0.00813 b 0.0061 bs 0.190b <0.00155 b 

Molybdenum (mu’L) <0.00739 <0.00739 qo.00739 <0.00739 0.00857 C <0.00739 

Sodium (mgiL) 

Nickel (mg/L) 

Phosohorus Imz/LJ 

4.29 4.15 6.85 4.47 8.61 5.54 

0.0165 C <0.0141 0.0165 C <0.0141 <0.0141 <0.0141 

0.222 c co. 109 a109 co. I09 0.331 c co.109 

Led @WV 
Sulfilr @g/L) 

Antimony (mgiL.) 

Selenium (mgn) 

<0.00069 

6.61 

<0.00104 

<0.00186 

<0.00069 

0.385C 

<0.00104 

<0.00186 

0.00097 c 

1.41 

<0.00104 

<0.00186 

<0.00069 

co.175 

<0.00104 

<0.00186 

<0.00069 

1.28 

<0.00104 

<0.00186 

<0.00069 

2.69 

<0.00104 

o.oo307b.c 
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TABLE C-18 (CONTINUED) 

vocs (I@) 
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TABLE C-l 8 (CONTINUED) 

’ Well was dry; no samples collected. 
b Detected in the method blank. 
c Less than five times the detection limit; results arc expected to be less accurate as concentrations approach the 
detection limit. 
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TABLE C-19 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

SEPTEMBER ll-12,1995 (THIRD QUARTER 1995) 

ross Aloha kCi/L) I NA 1 0.71 *0.25 I CO.44 1 co.37 I CO.67 1 0.53 * 0.20 
I . . . 

Gross Beta (pCi/L) 
Gross Gamma (pCiR) 

AC-228 

NA a.4 Cl.4 Cl.3 q1.6 1 1.47 + 0.49 

I NA 18.3zk8.35 I 14.71t9.34 I 7.36+7.36 I 16.1~7.71 5.141k9.33 a 

<0.0141 <0.0141 ) 0.0190c 1 <0.0141 <0.0141 <0.0141 
I <ix109 I co.109 I co.109 I a109 I n~4fi2 1 <n-l09 



TABLE C-19 (CONTINUED) 

Tellurium (mg/L) co.00449 CO.00449 CO.00449 co.00449 <0.00449 CO.00449 

Titanium (mgiL) <0.00159 0.00455 c 0.00264C 0.00892 <0.00159 <0.00159 

Thallium (mg/L) <0.00119 a00119 <0.00119 <0.00119 <0.00119 a001 19 

Uranium CmelL) CO.199 co.199 co.199 co.199 co.199 co.199 

’ Well was dry; no samples collected. 
b Detected in the method blank. 
‘Less than five times tbe detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 

NA = Not analyzed; insufficient sample was obtained. 
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TABLE C-20 
RESULTS OF GROUNDWATER MONITORING CONDUCTED DECEMBER 12-13,1995 

(FOURTH QUARTER 1995) 
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TAESLEC-20(CONTINUED) 

Strontium (mgiL) 

Tellurium (ma) 

Titanium (mg/L) 

<0.0350 a0350 

0.0242 0.0156 

<0.00449 <0.00449 

o.ooztWc 0.0071 I&c 

<0.0350 

0.0115c 

co.00449 

0.00219b.c 

<0.0350 

0.00369C 

uIoo449 

0.00265b.c 

co.0350 

0.0332 

co.00449 

o.o,,+ 

<0.0350 

0.0160 

co.00449 

0.016ob 

<0.00232 <0.00232 co.00232 <0.00232 CO.00232 <0.00232 

Uranium (mg/L) 

Vanadium (mgiL.) 

Tungsten (mg/L) 

Zinc (ma) 

co.0676 

<0.00679 

co.0759 

o.ol3,b.c 

CO.0676 

<0.00679 

co.0759 

0.00664bS 

CO.0676 

co.00679 

co.0759 

co.oo362b 

CO.0676 

a00679 

co.0759 

o.o16o”.C 

CO.0676 

CO.00679 

co.0759 

o.o,3obs 

CO.0676 

<0.00679 

co.0759 

0.0184” 

ox @g/L) <Il.7 <Il.7 <Il.7 <I 1.7 <Il.7 <Il.7 

’ A duplicate sample (GWC-3-20-2) was collected from this well. 
b Detected in the method blank. 
’ Less than five times the detection limit; results are expected to be less accurate as concentrations approach the 
detection limit. 

NM = Not measured due to insufftcient sample. 
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TABLE C-21 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

MARCH l&19,1996 (ISTQUARTER 1996) 
I I Parz4mete. _ _. _ . _ ._. - ..__ -__ -..-__ 

PH NM 6.04 I 5.79 I 5.25 I 4.98 I 5.54 I 
11 Conductivitv (uS/cm~ I NM 1 86 1 66 I 42 I ~~~~~~ 288 I 67 11 _,. , 

Temperature (“C) 
Eh (mV) 

CaCO?) 

NM 15.7 16.5 17.9 16.5 17.5 

NM I53 I67 177 I89 I96 

NM 24.2 NM 7.4 5.6 4.7 

l3kl4.8 -6.56+21.8 1 0.294+24.4 1 -0.770+20.5 

.O * 12.6 

Cadmium (mg/L) 

Manganese (mg!L) 

Molybdenum @g/L) 
Sodium (me/L) 

0.00650 0.00121 c 0.00181 c 0.00274 0.0371 0.00745 

0.00270 C <0.000705 <0.000705 a000705 0.00358 <0.000705 

4.65 4.38 7.04 5.14 9.36 6.43 .-. 
Nickel (mg!L) 0.0147 b 0.001 IO bs 0.0129 b 0.00292 b.c 0.0217 kc 0.00873 b 

Phosphorus (I&L) 0.0215 c 0.0224 C <0.00471 <0.00471 0.188 0.00854 C 

Leti @WV <0.00126 <0.00126 <0.00126 <0.00126 <0.00126 <0.00126 

c-44 



TABLE C-2 1 (CONTINUED) 

a A duplicate sample (GWC-3-21-2) was collected from this well. 
b Detected in the method blank. 
C Less than five times the detection limit; results are expected to be less accurate as concentrations approach the detection limit. 

NM =Not measured due to insuffvzient sample. 

c-45 



TABLE C-22 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

JUNC LU-LI, IY! 
II 

---- ^- -* ‘-36 (SECOND QUARTER 1996) 

r-- 

Conductivitv (uS/cm) 
I 

_._. _. ._ 
I I 

. _.-_ 

II6 I 83 I 59 41 412 h4 II 

Temperature (“C) 19.3 17.0 18.3 18.3 16.8 17.6 

Eh (mV) 103 I78 237 262 390 193 

Alkalinity (mgiL CaCO3) NM 35 15.0 9.2 6.9 10.6 

Total Dissolved Solids (me/L) I05 63 75 49 266 76 
1 co.0493 ) co.0493 co.0493 co.0493 1.08 co.0493 
I 3.30 I 2.47 I I I I 2 9* 

Magnesium (m&‘L) 5.16 3.68 1.98 1.32 30.2 2.36 

Manganese @g/L) 0.00151 c 0.00052 C 0.00529 0.00597 0.424 0.0113 
Molvbdenum (meR) 0.000840 c <0.000705 <0.000705 <0.000705 <0.000705 0.000720 C 

iodium (mgIL) 
Nickel (mgiL.) 
Phosphorus (m@L) 

Led @x34 

4.34 
0.00184 c 
0.0127 b,c 
<0.00126 

4.63 

3.88 
<0.000721 
0.0199 b,c 
<0.00126 

0.0898 

6.60 
0.0114 

0.0132 b.c 
<0.00126 

I .44 

4.89 
0.000920 C 
0.0150 bs 
<0.00126 

0.212 

9.95 
0.00133 c 
0.0370 b 
<0.00126 

I .44 

5.82 
0.00621 
0.0446 b 
<0.00126 

3.91 
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TABLE C-22 (CONTINUED) 

I GWA-1-22-l I GWC-I-22-1 I GWC-2-22-1 I GWC-3-22-1 I GWC422-la 1 GWC-5-22-l 
I <““01X I <OnnIX I <nnntx I <nnn,,s I <nnnt,< I <nnn,,c _.._.. -.. ___ _-, -.-“.-_ “.““.-- ~“.““.__ --.--.-- .“._I.__ -“_I_.-- 

Uranium (mgL) 1 0.0867 ( CO.0132 ~0.0132 CO.0132 qO.0132 CO.0132 
Vanadium (mz/L) I 0.000860c I 0.000930~ I 0.00104c I 0.000900~ I a000681 I 0.00150c - 
Tungsten (mgiL) 
Zinc (mg/L) 

TOX (we/L) 

<0.00183 <0.00183 <0.00183 <0.00183 <0.00183 <0.00183 
<0.00309 b <0.00309 b 0.00789 kc <0.00309 b <0.00309 b a00309 b 

Q0.9 ~20.9 00.9 24.6 C 27.0 C c20.9 

Carbon disulfide 
Carbon terrachloride 

Chlorobenzene 

Chloroethane 

CO.0786 co.0786 <0.0780 <0.0780 <0.0780 <0.0780 
co.113 a113 co.0527 CO.0527 co.0527 CO.0527 

<0.0688 <0.0688 <0.0665 co.0665 qO.0665 CO.0665 
co.1 14 co.1 I4 co.0693 CO.0693 CO.0693 CO.0693 



TABLE C-22 (CONTINUED) 

1.2.3-TrichloroDrouane . . 
Vinyl acetate <0.0525 -a0525 CO.0639 co.0639 CO.0639 CO.0639 

Vinyl chloride a232 CO.232 co.0307 <0.0307 co.0307 co.0307 

m & D-Xvlene a131 <0.131 0.882 C CO.184 CO. 184 CO.184 

a A duplicate sample (GWC-4-22-2) was collected from this well. 
b Detected in the method blank. 
C Less than tive times the detection limit; results are expected to be less accurate as concentrations approach the detection limit 
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TABLE 23 
RESULTS OF GROUNDWATER MONITORING CONDUCTED 

SEPTEMBER 13-14,1996 (THIRD QUARTER 1996) 



TABLE C-23 (CONTINUED) 



TABLE C-23 (CONTINUED) 

I I Parameter 

a Duplicate samples were collected for radionuclide analysis (GWC-3-2) and for the remaining parameters (GWC-4-2). 
b Detected in the method blank. 
C Less than five times the detection limit; results are expected to be less accurate as concentrations approach the detection limit. 
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Appendix D 

Control Charts for Grkndwater Monitoring 
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Appendix E 

Results of Duplicate Groundwater Analyses 
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TABLE E-l 
RESULTS OF DUPLICATE GROUNDWATER ANALYSES RESULTS OF DUPLICATE GROUNDWATER ANALYSES 

Duplicate 
Field % Analysis of % S&WC. 

Parameter Sample Diff.’ Field Dun. RPl+ limit 

E-3 



TABLE E- 1 (CONTINUED) 

E-4 



TABLE E-l (CONTINUED) 

E-5 



TABLE E-l (CONTINUED) 

II 3rd Ousrter 1995 



TABLE E-l (CONTINUED) 

1 Titanium ) 0.00042’d 1 
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TABLE E-l (CONTINUED) 

Parameter Sample Duplicate 1 Diff.’ ) Field Dup. 1 RPDb 1 Limit 
2nd Charter 1996 

Total Dissolved Solids 1 266 I 262 I -1.5 I 274 I 4.5 I 15 II 



TABLE E- 1 (CONTINUED) 

Field % 
Duplicate 

Analvsis of 

’ % Difference = (Field Duplicate - Sample) x lOO/sample. 

b RPD = Relative Percent Difference, defined as follows: 

RpD = bmr value - smaller value) x 100% 
(Larger Value + Smaller Value)/2 

’ Detected in the method blank. 

d Measured concentration is less than five times the detection limit; results are expected to be less accurate 
as concentrations approach the detection limit. 

NC = Not computed. 

E-9 




